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.HI? lOiOO A-Series Real-Time 

Product Overview 

w 
, & Machine and process conuol. Chxkql Operations Timing. A time base generator 

b SUpbnrisary control of progmmmabk controllers. provides precisely-timed interrupts for maintaining a ,. real-time clock. 

Hardmre Engineered for Real-Time Lruee Main Memory Capacity. UP to 18 m e i ~ b ~ t c s  

use of main memory can be provided to keep most criticel 
programs resident and ready to execute quickly, 

Hp IW A-- c o w e m  a&ew m e  ~al- t ime avoiding the delays inherent in moving programs to 
with: and from disc. 

Fast, EIIickmt Handlbg of 110. External sensors, 
ma* inakntmems, and other I t0  devices connect 
to HP 1060 &stems via 110 interfaces and an I t0  sys- 
tem with mW-kvel, vectored hardware interrupt that 
expcdita 110). Each HP 1080 It0 channel has its own 
interrupt p h i t y  level. Intemp directly initiate the 
a p p r m t e  &rvice programs with no time wasted in 
polkg YO cbaanek. lhtremely fast intermpr response " ev& under heavy system loading. . L ,  blrqctt rRitraisory accdss ipeeds data transfen totfrom 

: , ,@wumy minimal Wolvemcnt of the CPU. 
) 'WW PmWds of Data. HP lo00 System can pmc- 

cess data u bbm immaion mtes to 1.3 MIPS ahd 
, hW&cW prac&&g p& to 821 KWIPS-BID. 
- >'I%& eti9rceq the t h e  needed to prbcess input data, 

- mabaare results, cmd hbiate real-dme a&. 

Real-Time Operating Software 
Multiprogramming simplifies subdivision of the myr- 
iad tasks involved in real-time applications into multi- 
ple programs. With the multiprogramming supported 
under the RTE-A operating system for HP 1000 com- 
puter systems, the tasks used to collect data from 'the 
external environment, process that data, evaluate it, 
and generate appropriate control outputs, operator 
messages, reports, or other displays can be pro- 
grammed individually, then configured into the RTE-A 
system for coordinated execution. 
Inter-Process Communication. Processes executing 
under RTE-A can exchange data quickly and flexibly 
via class (mailbox) 110, RTE-A extended memory ar- 
eas for data, and/or virtual memory for data. 





Pra- Und Data Space Management. RTB-A m d  nrppq m m  uppon -1e Pgun 
te up to 1 megabytes of rnaln memory. 

porrlbla to keep mnny diMersnt pro- 
prm mrrt in main memory, m d y  to wcute, 
~VCsidifia thb ndlllrecond-level delay involved in pull- 
ing pnpm kom the disc, and makina possible corn- 

-. - nmprybwd operation. 
- 

WB-Jl suppar@ %b6nded Manmy Areas for 
panary d d a t  data up to 1.998 h@bytes. 
t m*ogy rcqhments for data are ~ccommo- 
.by q e  W r t d  Memgry Amr, up ta 128 mega- 

byte in m@ mcmorg and on disc. . 
Support. The Virtuel Codet (VCt) 

WTE-Asuwivideslar ,ptogqwminto 
exemion, Gct h b  the sag- e marm in0 nuin memory a8 they ue'needcd, mrr- 

pa~ently and automatically. VC+ can be used to $vc 
. the user up to 7.75 megabytes of code space, pro- 

dded that no subroutine in the program is longer than 
62kbbytqs. 

~kditid'aal Software Supported 
cawbmtles 

a U (&aphk$, @cWkq 2-D, 3-D, and interactive graph- ) s~ciol c a p a b i ,  with device independence supported 
4 by r- af device hattdlers. 

'2)cpical system generation time: 15 min 
- Hierarchical file system 

> -  , 

%wet M auto 
g wfth time-slcing " 

, . *  - 3a/oc Manapment with on-line Query capabil- 
ity f6r Werauive access and printout of reports. 

.;' . , 
e ' 

' 

\ ' 

One of the two m r n r  available provides extcdve 
data base recovey capabilities for prgteqioa from 

1068. 

Dgta palring for protection of data through configw 
radon of disc vohmer in mirrored p d n  on separate 
disc drives, connected via separate interfaces. 
.LAN Communication 4 t h  other HP 1000, HP 
3000, and HP 9000 systems. 
Point-to-Point Communication with other HP 1000 
end HP 3000 systems. 

Muhitugcr, multi-programmipa 
. LosoQ1LotPff 
mqw code 

: +g . V i  data (VMA): 128 MB 
W@mgm Wal code: 7.75 MB , 

I 

Remote Job Entry Communication with IBM or 
plug-compatible system. 
X.25 communication with other HP 1000 systems, 
HP 3000 systems, and other computer systems. 
Coordination of Programmable Controllers on the 
factoy floor. 

8 Quality Management. 
Process Monitoring and Control. 

A Choice of Four Capability Levels 
To cost-effectively match the widely-varying needs of 
real-time applications. HP 1000 computers are offcred 
at four different levels of capabii ,  all completely 
compatible with each other, as listed in the facing ta- 
ble. 

Integration Levels 
HP 1000 Systems are available at four levels of inte- 
gration, as shown in Figure 1- 1, next page, and de- 
scribed below. 

Bundles typically package a system disc and a soft- 
ware load device with an SPU at an attractive package 
price for simple ordering. 

System Processor Units (SPUs) include a box com- 
puter, interfaces to the system console and system 
disc, the operating system and diagnostics, the system 
cabinet, site prep consultation and installation/check- 
out services, and 90-day on-site warranty: The high 
level of integration of the SPU simplifies design, or- 
dering, and implementation of systems that use a sys- 
tem console and a system disc, bbth of which are or- 
dered separately. The SPU also complies with FCC 
and VDE EM1 regulations, which8givt8' OEMs a head 
start on EM1 compliance of their HP 1080 processor- 
based systems. 

Box Computers incorporate the CPU card(s) and 
,memoy in a fully-powered card cage that can be in- 
stalled in a rack cabinet. Because a system console 
and system disc are not prelequisites to purchase, 
HP 1000 box computer offers OEMs h d  system de- 
signers more configuration flexibility than the SPU. 



The %a-Sht B& (rrbv 
puttr 'or pqckiigd as an 
cabi i .  'I$@ pockage dknh the L 

I A m -  

* NOTE: T A ~  AUW ~oorti  ~nmputv ineeqwratcr h r  
Cm, mcnorp, and conso& InMqfaw caw oa a 
sin,@# b a d ,  not sepwzfe & a d  as idprt~d hem. 

For example, the box compum can be -d to 
f u n c t i o n a r r a r c m o t c ~ e d s y s t c n w n o d e w h h ~  
a ~ ~ I s 4 0 r ~ ~ t w ~ ~ n .  \ m - w m ,  B i a w ,  imd@wEOSdP%nd 
priphcud d t v b s  tsquked to oomplata a urrble m-' 
rere srs ordered separatety. 



I 
thb SPU ant$ box 'computer levels of integration, and 

' complies w E ~ I  regulations at ievc~r. 

The Micro 14/16 'Coolerw Package (above), with 
six card cage s ts, offers lowest cost packaging for 
low-end syste nit' based on A400 or;A600+ computers. 
6xceptiondy efficient cooling +ps computers in this 
pa~kage to opefate at ambient temperaturds to 60°C. 
TW and its 1.5G operating shock spec make it ideal 
for use under tough environmental conditipns. This 
package differs from the other m i i n  tha* does not 
suppcke"II0 inte+-faces that require j25 kH@ ac supply, 
or battery back* of memory. 

UO Extenders based on the 20-Slot package and the 
Micro11000 package can be used tCi add 18 or 12 I/0 
channels to the I10 capacity of HP 1000 computers in 
the 26-Slot or Micro11000 package. 

Conrpatibflity Across all A-Series 
Processors 

. t4e A400 thtwgh the A900, alI A-Stries com- 
q#e*te under the same RTE-A real-time ur- 

emth 8ptpm. And they all use exactly the same UO 
W-. &#cations dcIlcjOped on the powerful 
R90B am be pmported to, and axecuted on, 
-,of the A-$etnes computers without change. 

~pvmrd#$: tbmpatiliility with HP 9000 
S1lb3es me S~stem 
PORTBIP-PX applications migration tools supplied , 

with ZiP 9 W  Series 800 systems promote compatibil- 
ity of HP 1000 A-S&s systams with the Hewlea- 
P a c W s  hew HP-UX based HP 9000 Series 800 su- 
w- . . mar systems. 

~ppricatio& developed for HP 1000 A-Series comput- 
ws arc 'thus transportable with relatively iittle effort to 
HP 9098 Series 800 systems, which can support up to 
tbrw texlpkal aa many users, when a need for more 
poarer QP mpctsity (SQvelops. An Rh4TERMI840 Termi- 
flPS BsrwWbr & available for use in downloading com- 
@em WEyA operating systems from HP BOO0 Series 
800 system via an RS-232-C serial link. 

HP 1000 A-Series Product Overview 

Software Tools: 

Rogrammer Productivity Tools 

Interactive screen editor 
Symbolic debugger 
Delta backup utilities 
FORTRAN 77, Pascal, BASIC 
Macroassembler package 
Microprografnming package 

Run-time 'I'ool Packages 
Interactive Forms Human I/F Package 
Graphics Interface Library ' 
Data Base Management Package 
Programmable Controller Interface 

Networking Packages 
LAN 
Distributed Systems 
X. 25 Communications 
RJEIMRJE 
Multipoint/Multi&op 

A-Series Computer Peripherals 

Integrated 19.4 MB Winchester and 630 kB 
microfloppy discs for Micro11000 package 

Terminals: character/block mode, 
alpha/graphics, color, touch 

Fixed discs: 24 - 132 MB with integral 
cartridge tape backup a 

20 - 571 MB without 
cartridge tape backup 

Removable 20 MB with 20 MB fixed 
media discs: 404 MB 

Printers: dot-matrix, laser 

Graphics pbtters, tablets, color 
devices: graphics displays, printers 

Bar code: wands and printers 

Hand held and portable computers 
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CotgmtmlcrXlom 

Sh& channel tmttsl 
Rojpmmable serial (PSI) 
&channel serial ntdtiplexer 
Expanded muldplexer 
Color vkleo Mo&x RGB 
Netweking BQ2.3 LAN , 

Mmmment and Control 
HP;-IB (1l3~J3-488) 
Sixteen bit parallel 
I-channel AID cqmdeble 
to 40 c h a ~ e b  
4-channel DAC 
Digital I/O 
Breadboud interface 
PROM storage module 

~ ~ 4 t a n d a r d  Connection to 
CMkr Systems a 

HKPs con@mcnt to industry standards is imple- 
. mented in A-Series* comcctivity options that indude: 
I HP-IB, our impkmtmation of the IEEE 488 stan- 

dard for commwdca&n; X.25 packet awitchiag net- 
wark packages. 

' 
8 Pq@mqmble Controncr Interfaces (PCIFs). 
8 8m.3 aql 802.4 (MAP, the hiu$rial auto- 

17niiion.m). 
8 'bee -way8 to link A-Series computers with IBM 

m a w -  so they can exchange data. 

Open System Tools for 
G m f ~ W t i ~ n  
'Ib app-nn vcnaility d HP 1OOQ ASerLa can- 
put- dtpendg c~nsidembty upon the ope? system 
toQls that att available far c u o t ~ t i o n .  This begins 

a cmpktt s&t of pmpm btytlopmcm tools 
 om, compilers, M a m  asaetnbler, and &bagger). 
Tb fETB-A syetem -@ ~on- to SLIP- 
posrt q n  UO on all A-Series cornputus, wkh a wide 
~ d ~ c c a s a n d p e ~ ~ .  A n $ a p o ~ U O  

a w~ondo M mppm of cuffomtt-arri#en I/O B r i m ,  ~~ a cwtomcr VaiRtng course In Rlg I/O drivbr 
. wrwg.  , -- of ptomb $or bmr, more e m  

bxecydon. Other open-system tao& inchide a Wad- 

High 8- Bathmi P_OvaUI1 Im 
- 1 / 0 ' ~ ~ # 6 3 h W &  - 600 IrB/se~ ma 

, 
~ Watchda Tlmqr' a@^Cl0eL a ~ 

- ~ e i t u r r s u h r r n * U  c w . 6  - Battery-m~t&tiLthnc-of 4 y clgdr t a 

5 -  

Dual-poh DualoCPU Dise Driver 
- Both CPUs can access multiple dri- - BuSldin~ Hock fdr redwidam ayaems - 

em on custom 
8 A Custom Engineering Dqatmont, which provides . 

~ w t o t n ~ ~ f o r - u n i q r w , r o C w f b .  

SyndAeync 8-Channel Multiplexer. 

- PP mmabis SBC, EPROM, ax@ RAM - duplex modem comd on all @$meis 

PaceSetting ReWfiiQ Jo 

a 

- 

haif the rate of uur closepr 
competitors became A%rks K i m  rats8 are LOW. ' 
A-Sari- CO-1 fW Y W W  tic#atsen -* 

In surveys by Datapm Corporadoe3 w c r  fb& papM' 
yeam, Hewlatr-Rclranl has basn #1 in semb 
"d y ixW$&s, and tl in &wall cm&qur !Mush onlImrecoruirccatlythtn~**r.~ 
atrwo.(d.ld.Wruppmt-uooosrp**ld. fp 
erqnrknceri I3.F hardwan QKt '- mghem. 
One tekphow cdi 'caa produce aaMmw, Menewt 
a n d ~ i t ~ a c c W - ~ 3 0 0 ~ E n 7 3  



HP 1000 A-Series Product Overview 

H P - m c d  classes, conferences, and user groups 
provide ongoing information flow and training for 
HP 1000 A-Serieg computer usen. HP can provide 

; in-depth factory training on driver .writing, I/O design, 
,I and on operating system 'internals. and service training 

( Erygineering Assistance 
HP also offers complete project management, plan- 
ning, and implementation services from more than 35 

( re- Roject Centers worldwide. HP project teams 
can work on integration of all the products, services, 
uaining, and vendors needed to achieve a successful 1 solution. Additional custom services are available 
from HP factory engineering groups and value-added 
.sohaion suppliers. 

i 

HP Programs for OEMs and Other 
Value-Added Businesses. 
HP recognizes that no single vendor can offer com- 
plete solutions for all applications. Therefore, we are 
committed to building strong, ongoing relationships 
with original equipment manufacturers (OEMs), sys- 
tem designers, and other value-added solutions suppli- 
ers. .HP offers a variety of programs and services to 
help make value-added businesses successful and prof- 
itable. One example is HP's commitment to provide 
open I10 on all real-time computers. 

HP provides demo/development systems at a substan- 
tial discount. Volume discounts are based on units or 
dollars. OEMs can maximize their discount by leverag- 
ing system, component, and peripheral purchases. 
OEM iliscounts apply to HP system upgrades as well 
as new purchases. Trade credits are given to OEMs 
for system upgrades even if their customers buy an 
upgade directly from Hewlett-Packard. 
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Real-Executive (RTE) 

)r 
Operating Systems 

HP 1000 Computer Systems Software 

TIME-CRITICAL 

_ QUERY ACCESS 

Features 
m True m u l t i ~ m i n g  with concurrent program 

ex~~~f jO lb .  
m Time, event, program-to-program, and user 

mJmdutiny d program execution. 
Time sllcing within each priority level. 

m Flle management capabilities for creation, main- 
. tenance and manipulation of files by users o r  

m s .  
8 Interactive debug and screen Editor to aid pro- 

aram dedo-nt. 
1 . RelfabiIity features such as  powerfaillauto restart 
. end BCViw UO timeout. 

Oa-he *tam generation. . YR drhpm and device subroutines for sup- 
:z p o w  peripherals, including Hewlett- Packard 

I n b h  Bus (HP-IB)* for multlple instrument 
support. 

< 

Support of powerful software, including Gra- 
phid1000-11. Image/1000, and DSI1000-IV. 
Multi-lingual programming in assembly language 
and, optionally, FORTRAN, Pascal and BA- 
SICl1000. 
Non-swappable memory-resident programs for 
fastest response to interrupts. 

Real-Time Executive (RTE) is a disc or memory based 
software system used for management of operations 
and resources of HP 1000 computer systems. RTE 
systems provide true multiprogramming capability for 
monitoring and controlling concurrent events in real 
time. The configuration flexibility of RTE systems 
makes it easy to accommodate a wide variety of appli- 
cation requirements. 

The Hewlett-Packard Intw/crce Bur (HP-IB) implcmerts 
IEEE Standard 488-1978, 'Digital Interface for progom- 
mable  instrumentation"^ identical ANSI Standard MC1.l, 
and IEC recommendation 625-1. (The IEC recommendation 
specifies use of a diflerent connector.) 



-ting sgst-s 

Today! .n wrt&wth of the hn ~ l g  
* f-m. 1969, cowtsts of two @fferent, 

but clam& related* qmtem. Thc c l i f f e m  of these I 

sp#em8 dqmd -'the comguter series qporw?, as 
wrmarariwd in Table 2-1 on the next M. H ~ e r ,  
p a , p  request8 and operator commands ere func- 

, t i o w  compatiie between the RTK system and only 
a few program calls differ between systems, which sim- 
p- use of multiple HP 1000 computers of different 
series.\ 

- The RTE Operating System Family 
RTE-A suppats HP 1000 A-Series conqmer8, which 
have a dhrhted mtelligence I/0 architecture. RTK- 
6 /VU qqxm the HP 1000 EIP-Series computers, 

- whfch travc a esnvaiized tuelligellce I10 architeeme. 
E m  operating W e m  is &fly discussed below within 
these categories. For comparison. see Table 2-1. 

The RTE-A System for Distributed 
.InhUgace I f 0  
RTE-A is HP's real-time exemthe opera* system 
for HP 1000 A-Series dhtributed intelligence V 0  ar- 
chitkcn~cd mmputm. It ia Conf@mbk for either 
dirt-'bessd or mew-biajkl. @peradon .and can rmin- 
age up to 32 mega- of @qsicaUy limited 
to 18 me-), It, supports Extended Memory Ar- 
eas for data, the 92078A VC+ udensiaa package for 
wc&-+and data-separatbn ( PiV-SUPto 
7.n m o m .  rp t o ? f I E & ~ e s  of wrN.L 
Memory for data. Automatic p00gi-m cloning and 
stmdar- LUs'dte in the RTB-ANC+ 
e n w n t  for the cc)aYCnf el& of mdtipk wrs. 

Tb. -am system for Ce~tnLLzed 
Welligence UO 

'~~Tk-6Wlbf is HP'S real-time executive operating m- 
. ' lcul &-HF low B/F'.-Scujw comf&er8. It combine& 

~ o f ~ p t a 2 M b y t c s o f m a n s a r y , a ~ d I i x -  
' wmkd M m o q  and Mmal Mtn##p-for-data ca bi- 

g tla7**h r msicm:mom ~~t & 
ndti~user acass to the system. 

. RTE Description 

Real Thne Muldprogmmmiq 
RTI? .operating systems oupervisc the execution of mul- 
tiple p r o m ,  which can be used ta perform several 
different functions copcwr@y. For axaq@. under 
RTB control, a pm- csn send data ta and rwaive 
data from periphtral equipment, anotbr pri,gam can 
dWky bbmaticrn to o user, and r t?W wpm can 
b e m r o r p r o ~ M ~ I i t . : ~ C i f t h m p r a -  
gaw, and more, can ~n ~ I I C W ~  uad independ- 
=w- 

. . 

iP 
&gemal events mwgnizad by the system as inter- 
~ p c s c a f l c a ~ t h d i r ~ ~ i n t e r m q t - ~ ~  - 
p r o m  to be s&oduled. 
A progrbm can be scheduled by another pro$mm 
through /an operating system call. 
P r o d a n  be schedulrdtoexacum an& qn- 
peat%& at a padcub time of day or at-a t#md- ' 

fied time interval., A system clock la &abWned as 
part of the optr&tiag 8ystcm functions. 

Aproipammaybeschcdulcdbyauserconimond 
from a terminal. 

~ h e c a ~ i r ~ ~ p r o ~ ~ t t h e u s s r I C ) y e ~ t i ~ ~ ~  
f6r the whedulcd prom to sarap1et.e aoa*im. or a 
may continue with other aperadons without witing. 

~ e a l . ~ i &  and BacI&mnb.- 4isdn- 
w e d  b$ their priority, dth a bh pJio* Q 
boundary b e  that is identified E systeiln m* -, 

time. - I 

Time Sliciw. RTE-oo- naulElppk paogmlls of 
the mane ' b a c m  2,r iuRq-q nrr, 4 -- 

' sliced basis. It) this sehbme, a h  pqogtm of a par- 
ticular priarity iu g c a ~ ~ j t ~ - s u ~ l t a  emqthn time 
'slicew 'ga every other p r o m  nmWq! at t&e same 
priority, m a round-& schcdukg -M. The 

a 
basic 'tigm : slice interval length ls a m n y s # m  
generation1 This can be used by the systtm RuUurw 
to assure @ equitable allocation of program execution 

i 
time. hilorlaporieaOMn of tha system by anyluqr inctevidusl 
compute-bbynd b a c k l $ o u n b , w  >.. can thus bg 
avoided. 

Real-time program will not be e h n s U  evw if 
more than one i6 .,AT*- 
critical task can w i t h a  
intemption. , j 

2 .  



, RTE Operating Systems 

Table 2- 1. RTE Specifications Summary 

8-A 
RTE-SIVM 

Table 2- 1. RTE Specifications Summary, continued 

I HP 1000 SERIES SUPPORT ED I A- I EIF- 1 -RAM LANOUAQES 
BASIC CompP# and w192857A 
Interpreter 
BASIC Intorprotor only Not aval. 
FORTRAN n compl~w ~ 1 9 2 8 3 6 ~  
PaOCd CompllW ~192833A 
Macro Assembler 

PERFORMANCE ENHANCEMENT 

I STANDARD IN 
HP 1000 MODELS 

MEMORY I&Umq+& 1 2 m m  512 kB mh. 1 2 m m  512 kB mh. I w- - 

m . m m . d  32 MB 2 MB 
Max. Phyricd k k p x y  AvaR. 24 MB 2 MB 
' PROQCUM CAPACITY AVAILABLE TO USER 

I ObMTal Oraphkr Support 
Int.ractlve or 3 9  OraWer 
supgort 

DATA MANAOEMENT 
Datapalr11000 Mso Mlrrorlng 
mttwm 

IMAQEIlW DBMS 
Wlon-he Qwry 

IMAQE11000-ll DBMS wlth 

I MANUFACTURINQ APPLICATIONS SOFTWARE 
Rommrnabk Contrdkr Wc I wl942OOB I Not aval. I 

I and om of 
94202A- 
9d206A - .---. . 

I Rocerr Monitorha & Control 1 w192121A I Not aval. 1 I awrty Decldon k c i  I w192131A ( Not aval. 

I SYST EM-TOSYSTEM COMMUNICATIONS SOFTWARE 
NSIIMH) Namorlt S w h m  I wIQ1790A I Not W. I 
communmtkn 

Remote Job Entry to w191782A 
IBM 3801376 or Q1781A 

-am-Progam C m .  w191784A 
to IBM or pkrgsomprt#. 

svstms 
--- - - - - 

, TERMINAL USER-TO-SYSTEM COMM. SOFTWARE 
&Chor4-chh@xorComm. kr0lUd.d 
Data UnklMultipoht Comm. w191t30A 

(A)  = RTE-A without VC+ supports segmentation of large 
programs by the user. 

(8) = RTE-6IVM Multi-level segmmtatlon, load-on-call 
capability supports simplified development or conver- 
sion, loading, and executton of large programs, within 
the limits of available disc memory. 

(C) = Space available for'programs and data in RTE-6IVM 
is equal to total memory less that used for the system. 

(D) = Dynamic partition allocation; the number of f w d  
partitions is limited to 255. 

(E) = Memory available for EMA data in RTE-6IVM equals 
total memory less that used by the system, resident 
libraries, programs, and w j twan  subsystems. 

(F) = The number of logical units supportable in RTE-A 
depends upon memory avallabk for table space b d e  
particular configurntion and may be less than 255. 

(G) = System Available Memory in RTE-6IVM depends npoa 
the memory availablr after provision for drivers, ID 
Segment Tables, EQT tqbles, etc. 

(H) = Output spooling in RTE-A without 92078A VC+ is to 
printer only, not to any other device. 

PROQAMA DEVELOPMENT S U M 1  

""OX Indud.d 
mmmMd v 
In#Rf4m#w No 
.Qutplut fwaw w102078A 

I .  fH1 
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RI33 m t b g  sggtem vary with respecs to rnemoy 
*w a8 dtsslsgtd blow. 
II'T@-X User ~kgrarn A-. RTE-A placed all wtr*  

ogam'qi~~ce (up to 1BM bytes lea the @ace used 6 4h -em) above tbo system. Ustr progtam Spipce 
gtay be mbdivided JntO as many as 255 fbced pard- 
tiiMI an essorltiallg MIimited rrombe~~of dynanti- 
d l y ~ a l k w d  pardtibrtfl. 

urn mamy lp- L *em ~ t u p  
,hta fboed partitianst and tfynaaicatiy ~ B C B ~ C ~  mem- 
'ory, Critical p r o m  krr be asailpled to fixed parti- 
tlons to w e  fastest miblt rdsp~nse to requests for 
th& W p n .  Mcm~ry  partitions are 4ocated to 

2!EziT fKun a dynamic memory #d as ' 

enough,space is n a  free, the system will 
swap out inactive or lower priority programs to make 
spa=. 
4ddttion of VC+ to RTE-A provides for separation of 
codo add Uata and for thes tgtally tmhparent dewlop- 
mud, toad& large as 

the 
:$%fm%%datq sheet tm pap 2- IS.) 

tf the VC+ package is nst installed, a p n , ~  larger 
ibah 64k bytes cam be segmented into cwwlays, shar- 
in& the same' physical memory space .wfisn called upon 
ra. exacute. A main (or root) stpent, not overlaid 
b y e  regmen& contains the shtic &fa. Thua, in- 
fonnrvrroR $can be passed &om om mrfaying segrlrent 
tn gdarsCx and gmmYd EhrolJghout thC'~:Ult jOn of 
the Ip310QFlun. Static ' n can ahp be main- 
a i l a d i o ~ o r = e n € h o x l m d ~ e  
-S &= p* b I~TK. 
WE-6Rrkl User P v  Areas. Memory partitions 
a6t.defined c b r Q  system genetation asld can be rede- 
fincg #wing -ern boa-up. Tllc amount of memory 
aMifa&Ax partitiom ie equal to the size of tatal 
phssfcd memory h the Mmputtr, bs the memory 

for.&e RTE system (as much asq l.9M bytes is 
r d a b k  to the. user in a 2M byte system). Partitions 
can bt divided into rea1:time or back- pund catego- 

ms scheduled for execution will be loaded ". irito YLst partition availawe. It none is avail- 
* a n d t h e p r i o r i t y ~ f t h e ~ a d p l s o ~ a R l i s  
Mgbr than prognms already in memay, thi lowest 
pcbity program will be swapped out to free a parti- 
tion. 

Extended Memory Areas (EMAS) for data. EMA 
extends the logical a'ddrcss space of 4 prqgram up to 
the at-* physical memory. BMA catr contain ar- 
ray$ or orhu deta, but nq code, &cia&, h useful for 

ammnta of data &wage, acquWop and p m e s -  
ing. Mw: aceess is not ~~d~esswjr, allowing fmt *a 
aoquf.bidan fron tmf* dtvhdllc S c m c d  anb , 
CbS aa' use EM&. Shar&ble EMA r: d o n s ~ l s n b o r h a r e d b y u p m 6 3 ~ , g n  T E A  
ant up p 256 pmgmms an R T B - 6 m  .an# multiple 
s h a d e  E W s  can be defined an one m. 

tected 7iddations, pa 
tiom and time W e  

The E/F-Sqies ~4nmYKd intdiip~ct 1/@ @4-' ' 
h e  suppo+ed by RTE-6NM mn *.:1*d pmCuP . 
assignable DM4 chaMtls , 

1 - , ' < * i  

System Integrity 

The integity of RTE systems is protect@ by the fol- 
lowing feanues: 

Optional auto restart after power failure. $ e  
L 

~ a ~ n  of wnuol to 1 program that rVFm I/O 
from' a 'down" or Igckd device. . 

Optional dealbmthn of ciass numban "ownedw by . 
a p r o w  th.t *- ab--& 
i A&  pas^^^ of uacr acct9s to the sys- 

tem (WE-A mqdm VC+ for Ws cqW&y): , 

~s~dation of a me* fault to the a&& pa* 
tion (which h 'dowf1e6".~ by RTB-6NM). The pm- @ pam abzms. Exe~uthi of .ptapms in tither parti- ' tlom continua without mrtwupthn and $he ~fPccted 
program -can be Ioadtcf h o  another paizitron. 



RTE Operatha System8 , 

8 Itollgtlon of la memory fault to the affected page 

o y  parity Wor In a dynamically allocated urer par- 
tition abort# the program running in that pad- tion, 
The affected page k flagged and excluded from fur- 
ther we. The affected program can be reloaded 
into anothcr padtion without stopping the system. 
Program8 In other partitions continue to execute @ ' nomdiy. A, parity error in a reserved partition 
c8wes the program to be aborted. RTE-A "downs" 
the entire partition, not just the bad page. Reboot 
and change of memory partitioning are required to 
recover the we of the good pages in a downed re- 
serwd partition. 

8 Protection of disc cartridges and other resources 
allocated to session users (RTE-A requires VC+). 

8 Control of command capabilities available to session 
w n  (RTE-A requires VC+). 

8 Optjoml exclusive assignment protection of disc 
tracks (Rm-6NM only). 

8 Optional wer and group file domains (RTE-6NM @ only)* 

How InpuUOutput in RTE-A Differs from 
InpuUOutput in RTE-6NM 
With A-Series distributed intelligence I10 architec- 
ture,up to 24 I10 channels have Direct Memory Ac- & ess (DMA), thereby minimizing system overhead. 
With EIF-Series centralized intelligence I/O, DMA is 
dynamically program-assignable to any two I10 chan- 
nels at a time in the system. 

RI'E YO Featrves 
I) 8 Optlomid dimeout on 110 req:ests can be Gcd to 

, prevent cin imperative 110 device from halting the 
entire system. .e . VO suspehd with auto rescheduling at U 0  com- 
pletion allows other non-110 bound programs to 
run. 

8 Programmatic use of class I10 can allow a pro- 
gram to continue execution while an IIO operation 

, is processed. 
8 Buffering of output to slow devices allows a pro- 
gram to be w d  out chuing an 110 operation. 

8 Idailbox I/O between multiple programs frees 
programs from reliance upon the integrity of a com- 
mon data area shared and maintained by all inter- 
acting propams. 

8 One-driver support of multiple interfaces of the 
, same k i d  promotes efficient use of memory. 

8 Input buffering through the use of class 110. 
8 Waiting list of backlogged I10 requests keeps 

each I10 &vice optimally utilized. I 

- 8 Automiti6 "downing" of an I10 device on a con- f ,, toIkr h dvcnt of an equipment error without af- 
flcrlng other devices on the same controller. 

8 Inkrleavlng of requartr to device8 on a multi- de- 
vice interface maximizer system throughput (RTE'-A 
only). 

I Spooling of output to prlnter boosts throughput 
with mhmal use of main memory for buffering 
(RTE-A requires VC+). 

8 Wrlte-read request on an Interactive serial device 
accomplishes two successive I/O operations with 
only one system call, eliminating 50% of system call 
overhead.,This is especially useful in an operator- 
prompting scheme where the prompting megsage is 
first written out before waiting for a repiy (RTE-A 
only) 9 

8 Standard or user-definable error recovery 
(RTE-A only). 

. 8 Class buffer rethreadlng for programmatic move- 
ment of class buffers from one completed class 
queue to another without the use of additional 
SAM or system overhead (RTE-A only). 

8 Up to 255 logical units (individual devices) and up 
to 255 eqttipment tables (device controllers), each 
with up to 64 subchannels. 

NOTE: The number of logical units supportable in 
ATE-A depends upon memory available for table 
space in the particular configscration. This number 
may be less than 254. 

8 .No-suspend I10 option can be used to prevent sus- 
pension of critical programs because of I10 device 
malfunctioning (returns control to calling program 
when device failure is detected). 

8 Optional program ownership of class numbers 
permits deallocation of class n-bers for a pro- 
gram that terminates abnormally. 

8 Exclusive assignment of I10 devices can be used 
to ensure that a low-priority p rohm completes its 
use of a printer or other device without having that 
use preempted by another program. 

On-Lie Program Developmeht Tools 
Command Interpreter and File Manager. The 
Command Interpreter (CI) and FiJe Manager (FMGR) 
support creating, deleting, storing, copying, packing, 
and listing of disc files using interactive user com- 
mands. CI and FMGR provide a user interface to 116 

a 

devices (including disc files) and system capabilities . 
(such as program scheduling and @em status infor- 
mation). CI provides access to bow single-level car- 
tridge directories and hierarchical directories, while 
FMGR provides access to disc files on single-level car- 
tridge directories only. 
All disc files are referenced by name under both CI 
and FMGR. Disc tiles can be automatically extended 
to additional sto'rage space when an attempt is made 
to write beyond the cutrent end of file. A file can be 
extended up to 255 times. 



The h b a s c ~ c a l  dhct~rgr  stmmre sc~essibk from CI 
aQlo pirPrkiPrs .time stamping informadon. The times of 
creation, last update, hnd last access of files are re+ 

@ctories. Hierarchical file 
16 1:haycters ( v e w  only d 
fifes), and hierarchical path 

names may contain up to 64 characters. FMGR car- 
tddge cflrcctories ean be converted to GI hierarchical 
volume using RTE utilities. 
CI and FMGR both support command files, ineludfng 
powerful rest and conuol statements and control vari- 
abks. CI has extensive file name masking capabilities, 
wMch FMGR haa more W e d  maskin$ capabilkies. 
File Managunent Package. Propms may access 
both CI and FMGR filds Wng File Management 
Package (FMP) calls. Certain FMP cans can access 
only FMGR film but most FMP calls can access both 
CI -1) and FMOR files. All the file man- 

, agement capabilities provided by CI and FMGR can 
be duplicated programmadcally using FMP calls. 
Tke EditllOOO Screea Editor provides a variety of 

' tools for entering and twrrecting propm,, data, or 
text files on the disc. In addition to its convenient 
screen mode, Edit/1000 provides character string 
search and correction capabilities that let the user 10- 
cate and e- all occurrences of a particular string 
of characters througfiout a file, or only in spidfic 
lines ot ~luxnns of a fife. It also offers powerful line 
copy, move, break and jom capabilities. Of c o w  
these cyMbiiitiee are in addition to the m a 1  line or 
character display, kurerbon, replacement; and deletidn 
capabilities normally expected in a program editor. 
LinUlWh collects user's relocatable plopam files and 
referenced library routines ,to produce an executable 
p r o $ r e m b f e . T h e ~ i i a m e m o r y i m a g t o f t h e  
ptagram with entry poim resolved from the snapshot 
file of the particular gan~rated system. Link/l000 can 

I 'be operated &aabely, irqm a numhg, or by com- 
' ,map& included in a file. The Link run-string suppons / thettlmingotmu*rloadsmmu@a-fetfne. 

@I& is especially helpful to a user who hes updated 
RTB under Cuamer Support Service or Software 
Subscripdon Senrice and must reload user programs 
far tbt latea version of tha: operating system: Cei%ain 
propams can run on different generations without 

, reloading or reliking.) '' 

Interactive Program Debugger. The 
92860A Syllirhoric D e b  JlW0 package 

? % 3) pmvides,powtrful program debug capabilities. 
' t Oser md Pmgram Requests' (u & p) 

&e Table 2-2. 

Utilities and Libraries Provided in Both 
RTE-k and RTE-6NM 

Utilities for formatting, initialization and sparing of 
dtsc tracks; saving and rcSoiing of files from disc ar 
c a M &  to mametic tape, and vice wmw and dm- 

. to-dtsc copying in an efficient, packed format 

L o w  Unit and' Id0 -Tablp WQBI@F, u W $ ~  dor - 
displaying the ,cment IIQ confi 

1 a 
System d reporting utilwea fdr Mcatfng a m  
mpm and dc&gpqpwn state, SuPfi as 
down or locked I/O M i 0 g s  aRdJstanrs Of nfcmory 
partitions: 
A reloukble merge pmgt,m for ccpabinhg 
relocatable files together Into a sin* file. 
A fast h?@ utility fot on-line e & a m i i n  corn- 
mands. 
A math/utility libmy fo r  cakulatiom an& related 
proce*g. 
An HP-IB Library for hplificatiqn of HP-IB in- . . - strumentp+mming. I 

A system .library with a .variety of sysrem-level sub- 
routine calls, such as tesaurce *bu requests,, 
( W Q ) ,  LU lock ,rerpk!sts (LtlRQ), a paqhg mu- 
tine (PARSE), a fdnnatttd dm8 muthe (FTIME) , 

4 
and a programmatic execution of *rator com- 
mands r - e  (MESSS). 

A decimal string arithmetic library for addition, sub? 
traction, multipWtionL.aad divisioa of decimal 
character sain~ numbers' that excttd $ti,ipfcpr, 
floating point, extended, and doubk p f e e  
biities of the other Ubtaries. 
A carvidp tape furmatting utility fm TF, FC, and 

: FST file backup utilities: fl 

Utilities b r  converting FMGR files to the War -  
chical 'file system of the Commaad Intetproter CCI) , 
for repackiq CI filer, for s c h i h g  CI diq directo- 
ries and reporting iqonsistcncies, reporting CI 
disc space taken by a specific user or directory, and 
for runnlna ttw frac rpoqp,uhk of CI dka to re- ' 0 
port the amount of free @ace and thi largest i d -  
viduaq? space availabk. 
A r o d e  for mliiratton of C S I ~  puihbutron 
backup and rcsbm. 

e 
A Ubnry indu'ralttne far cqadng indexed ufor 
'libraries to~increase p r o w  ioading sped. 
A for displayin8 of w e m  s 

numbers. 
A utility for,ptlntlng Aks on any HF 1000 6- 
ported symm pda'ht. 
File backup utilities with incr&ntal backup cap- 
bility . 
A utility for managing files in HP'S Lr-syaem 8* 
interchange (LIP) f6rmat. 
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p 
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p 
p 
p 
u 
p 
u 
u 
n.a. 
n.a. 

n.a. 

Table 2-2. RTE User and Program Requests 

/ 

PROGRAM SCHEDULING AND 
TIME OF DAY CLOCK REQUESTS 
Sohedukprogramstob.Nnwkhor 
wlthout welt for compktkn. 
T u m h t e  or suspend program executkn. 
Acthrate operator-wtpended program. 
c h a n g . P r O g a m m .  
Ust st- of an programs or Ourrently 
executing programs. 
Requestpro~exeouHonsta 
specltkd tbne or sp.clR8d M w a l .  
Set the real-tbne ckck. 
Obtdnttne (cllrrentyear, day, and 
t h e  of day tor program; tkne ot day. 
day ot the month, month, year, and 
day of the week tor user). 

CompO. or assemble programs. 
Enter, test. debug, edlt, and run BASIC 
programs. 
Trace program execution, examhe and 
meaty memory andla reglater contents, 
a perform othw debugglns operations. 
Edlt program, data, and text fses. 
Instal rdocatobk programs and 
8ubroutlnes M o  a generated system. 

lNPUTlOUTPVT REQUESTS 
Ust 110 configwatlon In terms of table 
dwcrlption and drhrers. 
b a d  hrwnlme to any 110 devke wtth 
orwlfh orwlthout welt. 
Get status ot queued read requests or 
the restIkhg Input data. 
Control tunctlons on mag tape or other 
peripheral d e w .  
Check 110 devkelcontroller status. 
Alter 110 devlce tlmeout parameters. 
Alter devlce loglcal unlt assignment. 
CoMrd 110 devke avabbMy to programs 
Atter devlce buffering asslgnrnents. 

RESOURCE CONTROL REQUESTS 
Msplaypartitlontable. 
Akutelrelease orm dlso tracks. 
A k c @ W ~ s e  g k ~ W  dlsc tracks. 
~ 1 ~ s w ~ .  
-st reswce lock/unlock. 
Requostdevlcelocklunkck. 
Adquest parHtlon status. 
Msplay or change program sire. 
Determine she ot own address space. 
Unbck sharable EMA parttUon. 
Estabbh wofkbq set slre. 
Load program cock segmeni from dlsc. 
Reserve buffer space outskhm the program 
space. 
Qet current status of memory. 

Legend: u = User Request p = Rograrn Request 
n.a. = Not available 

ME-A 

u 6 p 
u 6 p 
u 6 p 

u 6 p  

u 6 p 
u 6 p 

u 6 p 

u 
P 
P 

u 6 p 

u 6 p 

P 

P 
P 

P 

P 

P 

Utilities Provided Only in RTEIA 
A utility for installing the bootup file (BOOTEX) 
onto the beginning of a disc. 

8 A utility for conversion of an absolute binary pro- 
gram file to a memory image file, or vice versa. 

8 A utility for combining memory image program files 
with a system image to make a memory-based sys- 
tem. 

Utilities Provided Only in RTE-6NM 
8 Support for an on-line diagnostic and verification 

package (9 17 1 1B) for monitoring the functibnal 
operation of system hardware. 

8 Utilities for creating soft-key files and setting up 
terminal soft-keys. 

8 A session accounts program (ACCTS) for configura- 
tion and control of Session Monitor accounts. A 
similar capability is available on RTE-A with the 
92078A VC+ extension. 

8 A utility (LGTAT) for reporting the ownership of 
system disc tracks. 

RTE- 
6IVM 

u a p 
u 6 p 
u 6 p 

u 6 p  

u 6 p 
u 6 p 

u 6 p 

u 
p 
p 

u 6 p 

p 

n.a. 

p 
p 

p 

p 

p 

REQUESTS 

COMMAND INTERPREtER, FILE 
MANAGER, AND FILE MANAGEMENT 
PACKAQE REQUESTS 
Create, locate. open, and close files. 
Rename and purge fbs. 
U8t or qbnp contents of a file to another 
fle or to a peripheral devke. 
Copyafilefmmonedl8ckglcalmttto 
another. 
Uat contents of a disc fle directory. 
Ust contemts of a cartridge directory of 
the dlsc logfcal wdts that are mounted on 
the system. 
Unpurge files prlor to reuse of the 
affected We space. 
Pack a dlsc loglcal mlt. 
Wrlte h a random or sequemtlal file. 
Read from a random or a sequentld 
file uahg relative record number. 
Mount and dlamoont carttldges. 

MISCELLANEOUS REQUESTS 
Determine the type ot devke (such as 
termhal , cartridge tape Inn, or prhter) , 
given the devke number. 
Determine whkh termlnal was used to 
run the w e n t  program. 
Convert Integers fmm ASCII to binary. 
Pass message or data buffers between 
Prow-. 
Retrleve a parameter strkrg entered by 
the user who runs the program. 
Execute m e  system requests as If they 
had been emtered by a user. 
Parse a command butter Into ASCII and 
and Integer M s .  



a A rrtttity far ombe la&g and replacement of 
, -- without rjatcpn reeneration. 

An Imsrhce to compUen (COMPL) *nd Interface 
to conqihra and lm&n ( C L W  for one-step 
compiM40~ urd load& of wst programs with auto- 

. matic outspooling. 

a A fast command utility fpr on-line explanetion of 
the qmwx of PU interactive RTB commands and 
error mewagerr end nippat for creation of user.de. 
fined mema@ files for intersctivs user @grams. 

A lerp proarm w g n h e r  that hsrps wen to pre- 
pare MW-Level SepmsUon (MLS) Loader com- 
mand fflw for w w a d o n  of tar* programs (not 
needed for RTB-A). 

, a A uor-bkr-  generator for identifyin* external 
K#ttiacr that are called by a specified medule and 
the routines h a specified module and for verifying 
the integrity oT MLS Loader command files. 

+ % 2: . 
~ p r a g m r n b p o p a p r l y t W * ~ u ) r r a ~ ~ ~  

between the two Mw. 
- - 

Optional sottware 
See Table 1, page 2-3. ! 

Basic specifications , i - 
t 

See Table 1, pap 2-2. 

Operational RequiiemeaQ 
scc the LUUW RTE-A' d m  rho* 00 &i~k . , 
Pam. 

Ordering I n f o ~ a t j ~ o  , p J • -(. 
See the indijdual RTJ~A data M on succediq 
pages. 



RTEA ~eal-Time Executive 

a, Operating System 

i 
* -= 1000 A-Series Software product number 92077A 

The RTE-A Real-Time Executive operating system. 
product number 92077A. is a Real-Time Executive p 

-em for A-Series computers (HP 2137A, 2139A, 
21$6B, 2424A, 2426E/F, 2436AlE. 2437A. and . 
2439A) and A-Series Computer Systems (HP 1000 

E Micro 24, 26, 27, and 29 and Models 26, 27, and 
29). This system provides true multiprogramming ca- 
pabiIity and may be configured as a memory-based or 
disc-based system. RTE-A can operate in as little as 
256k bytes of main memory, but will support up to 32 
megabytes*. A minimum of 512k bytes is required 
for the RTE-A primary system. 

DYNAMIC MEMORY POOL FOR 
PROGRAM PARTITIONS AND 
EXTENDED MEMORY AREAS 

RESERVED PARTITIONS 

S~STEM MESSAGES 

SYSTEM COMMON 

DRIVER PARTITIONS 

SYSTEM AVAILABLE MEMORY 

RTE-A SYSTEM AND TABLES 

- Up to M k  bytes 

- M k  bytes 

the basic lbnctions df RTE-A, but vithou<affecting its 1) basic coqatibility across the entire line of A-Series RTE-A System with 256k bytes to 32M bytes* of 

computers. - memory 

RTE-A is the "corew operating system for A-Series 
computers. Additional products, such as the 92078A 

Features 
All base capabilities of an RTE system as de- Enhanced multi-user interface with the 92078A 
fined in the RTE operating systems data sheet on Virtual Cod* (VC+) package. 

) page 2-1. plus these additional features: Output spooling to printer. 

Maln memory actual supported depends upon ?' physlcal memory Ilm tatlons. 

I ABlpk capacity for support of applications up to 
tb wry l4wg.p. with capabilities like: 
- Mbgement  of 256k bytes to 32M bytes* of 

main memory with DMA access to any pan of 
memory. - me system capable of supporting up to 20 
gigabytes of disc storage. - Support of large programs (up to 7.75 mega- 
, bfles) with the 92078A V i l  Code+ (VC+) 
pacwe*  - Virtual memory for data array-s up to 128 mega- 
bytes, divided between main memory and disc. - Extended Memory Areas up to 2 megabytes resi- 
dent in main memory, up to 15 of which are 
sharable by up to 63 programs. - Hundreds of user partitions, which may be re- 
served andor efficiently allocated as needed from 
a dynamic memory pool. - Up to 255 logical units if there is sufficient table 
space in memory. 

) - Up to 64 kilobytes of System Available Memory 
for buffered I10 and other uses. 

'- Partitioned operating system. including driver par- 
titions, allowing larger systems. 

V i a l  Code+ WC+) enhancement ~ackapre, add to 

DS transparency between RTE-A systems. 

Command interpreter with on-line help for com- 
mands and support for: 
- 16-character file names 
- Hierarchical directories and subdirectories 
- Time stamping 
- Unpurge capability 
- Files managed under the previous file manage- 

ment system 
Efficient 110, with: 
- Drivers that take advantage of the advanced A- 

Series I10 design with DMA per channel. mini- 
mizing I10 processing overhead 

- Modular device and interface drivers that work 
together to promote I10 efficiency. 

Main memory actually supported depends upon physicai - 
memory limitations, currently 18 megabytes, maximum.. 
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Rm-A / 

14, 

.a , ' - . . +.. . @ 3 

# T  R3Z-k A LlrgeCapaclty ~ & ~ t i - ~ s e r  , Lots of vimd ~ k o r g  6; h 
a;. " 
:- . ~$~ Up to 2 megabytes of the W ' s  pathkn can be,ustd 
. aa thu workin8 set of a disc-,Vlmurl Menwry Area 

g e e  "'a tars&&lM-C.p.dQ (VMA) for data arrays as tore& as 128 w@bytes. 

*-is.!?; * 
s+ .?: 
.. .. 

C.. r 
, . .  

. .. . g:, , *I., 
. ., ., : 

Hewicu-PaWa lW2-A system can opera& in as 
UtUs as 25W bytoll of Ihtmory. boa can-manage large-, 
spiffim apldicatbd in up to 32 me~bytes. (Main 
mmory -fly m e d  depends uponphysia 
-w -:) 

T.,, 

. Plenty of Partidong for ihgmm 
> .  

I ; ?  . 
RTE-A can mana a number of dpmically allocated' 

% -<. .- pa&ionsform&uqetsthatislln~odbyth~ 
amount of main hemory available..Par&iot% + be ." , as small as 4 kilobytes or as lar* as 2 me(taby&, af ..-- which 64 kilot,ytes is awihMt for pmgmn code. Bx- 
tensivc capqcity for data is pravEdtd4by VlMA aad a* ' eMA as defined below. C-1 progams can bb 

. . :  ' a u d e d m ~ u p t o ' f ! @ ~ a d ~ ~ 1 t a a m q e  
~ ' t e ~ ~ ~ c i r u t e -  

are &signed ptrrtidon space 

available, the system will map out an inactive or lower 
L 

). 

s. ' 
* .  priority program to make space. 

$7 - . RTE-A can be extended by.the optional 92078A Vir- 
k- ' ' tual Gods+ (VC+) Pao~ap,  The VC+ padage sup- 

&".@+ ~ecpQrlrrioroofcoQoanddota~themtally CCa-5-, , transp anent development, loading, and execution of 
program8 sr large as 7.75 megabytes. (Sce pap 2-15 

"' - 3- for more information.) -. > -- , , 

- : If the VC+ package is not provided, a p r o w  too 
. luge to m into anillb* - pro- rplcc M br 
, . dtvidcd into multiple segments of code, each of which 
+ will w d a p  amother, shwisq aaiq phpiql men- 
$%$ . ory space when called upon to extclite: A ahin (or 

root) segment, which is not overlaid by other seg- 
: - mem, comatns 

e .F. 
the data area common to the ather 

P 

selgnents throuj$ which information canbe passed 
: from one overlaying segment .m mother. Sepept  load 

and execute services are. provided by RTE-A. 1 

, $ A capcity D L ~ C  F U ~  System 

i TG RTE-A 6 ~ 6  system can ~ u p p o ~ t  up to 20 gigabytes 
, of, dl& memoxy, bas4 on use of cum- available 

discs. S ~ r t a b l e  * space is limited maioh. by card 
j r  sage spaces availabb for disc interface8 and'the a- 

pacity ot a d e b b  disc driven. 

Multiple Extended Mtkiy~.At&s @MAs) ' : 
m e  ABlonp MuMpbmm 

9 ,  

Up to 15 differ& &amble EMAP (W&I4&) cao be:* 
set up, within the limit8 d ava&W-@epnc.&.. A - 
SHEMA em accommodate up t6 2 me@@tcs o£'&& 
- - d a t a t h a t . i s ~ q u i d s r p ~ w & i s ~ i i r .  . 
main memay. 

1 I 

Ha* SdSMA can be s h a d  by d to 63 &*+! 

pmgalm. This is e!q%wy *fill mufti-* pme- 
uJ8 lmnitorin$ Qnd COMrd. 

G 
iqJwhi&'onc m'. - 

Bani acqulrta data, dnother W..tfre 'W to " 
c m o l  outputs, and yet anether M y t e s  or gt@%- 
caliy disphp the data. In addhion to SIEEWb. myr  
number of other ndn-bk lW& be sclt tip,. 
each for the exclusiyo we of o m  -amI (ertshfn tat& 
limits of availabk main manmy, 

Separately-Mapped Systm A&M~ Memorg 
eSAM) C 

Separate mapping of System ~ d i b 1 e  Memory 
' 

(SAM) can make up to 64 kilqbym avdhbk For 
buffering I/O requests or abcr sAM:uas., lbh muck 
SAMc can supparts a -mend#!#-am- of systeqn . ' 
IKI aahicy. In addition, &parate mapping sf SAM 
frees up space in the gjrsrem map (M larger _qmcm 
tables, alao maldfie possiik a muqh largcr system. 

Human ~n~in&red . . for ~ a k y  use 
Simplified System b & n  and Loading I 

RTE-A systfrrm are by the LaZAW utUity 
Fogram. T h i s  progam may rqn c0ncumntly with 
other programs on a dk-based kTE-A system and 
can also be executed on RTE-.!$NM hust syietcrans to 
generate RTE-4 $ysems for-dqikated -. 
System ntrotiOn is dane ia a,.pmi-autaqzatic: m@e 
f r o m a & v ~ ~ u ) t r ~ p p m i n , ~ w p r o -  
vide commandg ts RT9.W. k t d v e  uh of &fault 
aptions simpli6c.s commnnd file prepaati64. >Fdr@x 
user atd&mce Es gzovjded by copmmd Als' \examples 
in the RTE-A Swtm Gcq~tion and fnstaftation, 
Manuel. It0 d & u d o q ,  o~M tbi most complex. 
part of system generedon, .%d hplifitd built-in 
identifiers in the softway drivers. 

, I 

After the ci3uunanQ file has been prcpamd, sgistem 
p n e e n  Is typically inloasthan 10 
minutes. .The gcnwatr 8gona~atbnMfb 
of all messam and descriptions during the generatiqn 
process, P generated system file from which the new 
operating systftm can b M  up, and s mapshot 
file that contains afl .the vaktw: o£ ske points 
u s e d b y t h e m w ~ . T h t ~ Q 3 r P ; L : w e d b y  
Link to produce memory inla@# pr4gram &s. 



RTE- A 

After WtM loading an an RTE-A system, most pro- 
grams can be transported to another RTE-A system 
for &ion without reloading, relocating, or relink- 
ing. A few programs (typically those using system 
common) .are not transportable and require reloading. 

A H i m 4  File System With Many Usey 
Requested Enhancements 
The RTB-A Command Interpreter (CI) file system 
mppms hierarchical directories. It also supports time 
stampins of the times of creation, last update, and last 
access; names up to 16 characters long, files as large 
as the hundreds of megabytes provided by one disc 
Wvcc and file unpurging. To take advantage of most 
of thc 43 file ayacm features, user's FMGR file direc- 

. tories must bt reformatted and programs must be 
mbcW& Directory reformatting can be done by a 
d l &  ineluded with RTE-A or as part of a savelre- 

@ store activity. For usen who do not wish to reformat 
theit old Me directories, the Command Interpreter 
alsa supports FMGR files (but without many features 
of the enhanced Cile system) for concurrent use with 
fiks accessed via the hierarchical directories. 

e Disq Access by Name 
RTE-A has a unified file structure for all disc space 
h t i o n s  in the system. This includes system and 
p r b v  files and user files for source, relocatable, or 
executable programs and data. Regardless of how it is 

'", me& ~YWIJI disc apace allocation can be identified and 
awmed by a file name because its location is regis- 

. mil in a me directory. 

~ o ~ d  Changeover to Another Sys- 
tam 

To boot an RTE-A system from a disc, the BOOTEX 
(Boot Extension) program is invoked with a single 
command to the computer's V i  Control Panel 
(WP) program. BOOTEX locates the operating sys- 
tem file on disc and then configures the system ac- 
cording to a user-defined command file. BOOTEX 
then loads the operating system into memory and 
start8 it running to complete the boot-up process. With 
the aid of_thc VCP ROM and the BOOTJZX program, 
a user may boot-up an RTE-A operating system by 
name from anywhere on a disc instead of some fixed 
and reserved physical disc location. This is accom- 
plished via a terminal or di ibut td  systems point-b- 

' point link that temporarily mves as the Virtual Con- 
trol Pam1 for the system. 

Sin*-command switchover facilitates switching to 8x1 
updated IGTG-A wkh the latest revision of software 
modules generated into it. This same capabi i  also 
makes it easy to generate and use multiple RTE-A 

operating' systems, each optimized for a specific a@- 
cation. As the need arises to use one of these operat- 
ing systems for a specific zipplication, it can be easily 
booted up in less than -a minute. 

With RTE-A, a new system is booted up using a com- 
mand file, or through interaction with an operator at 
the VCP terminal. Memory configuration in RTE-A is 
done at boot-up and any bad pages can bt defined at 
that time. 

Jmprovqd Multi-User Environment 
RTE-A's command processor helps the user to man- 
age files, programs, and system resources without a 
detailed knowledge of the operating system. This com- 
mand processor includes on-line help for each corn- 
mand, easily understood error messages, use of blanks 
or comas  as delimiten, wild card file operations, 
program and status reports, and command file input. 
The optional 92078A VC+ package further improves 
the multi-user environment of RTE-A with logon con- 
trol, private programs and files to protect users from 
each other, and standard user and superuser capab'ity 
levels. 

Design and Supportable Capacities 
of RTE-A 
RTE-A is designed to suppon a maximum of 255 logi- 
cal units (LUs) and 255 fixed partitions. How- ever, 
the number of LUs and partitions that can be sup- 
parted also depends upon the availab* and compo- 
sition of use of the approximately 33k bytes of mem- 
ory that is available for Wem tables. For that reason, 
although very large configurations are supponabk, the 
full design capacities may not be realizable in some 
coagurations. 

Functional Specifications 
See page 2-3. 

Optional Software 
See page 2-3. 

Opera tianal Requirements 

A600 Hardware Revision Code 
Model 6' and 16* Systems and 2106AKL, 2136A/BL, 
and 2 156AL Computers with serial prefix earlier than 
2326 must be upgraded to work with RTE-A; contact 
your HP Customer Engineer or your nearest HP Sales 
Office for more information. 

Discontinued product listed here for rqfercnce only. 



Sjdwm P m w o r  Unito ($PUS) for HP 1000 Model 
bet,  16.t. 17t, 19t, 26, 27, and ,251 system and 

DImntinwd p d w t  IiMed h e n  lor q@nncr only. 

t Sm par&uph on AdOO herdwan rrpirfor code, u h r .  

For dser-Assembled stand-~lo*e sYS'tems 

See ~ablk 2-3. 

Table 2-3. Requiremesa, for User-hmblad RTe-A 
srste- 

Supported System Coasoles 

s i t h e  Configwadon Checklist in the HP 1000 Or- 
dering Guide, HP Lber~twt Stock Number 5954-8564 
or a latu revision. 

Hard discs are required far pro- ~ w l ~  
virtual memory, aactlot system Fos sup- 
ported- dlgco, - . tbCdIgpmth Chjckbt in 
~ ~ ~ H P ! O P O Q ~ ~ ~ ~ ~ ~ O ~ W ~ H P ~ , S ' ~  
Number 5954-8564 or a WF myision. . .- - 

, 

Ordering Information = 
. .  Ir 

HP 92077A -A W.rPme -6 Op 
e-thp, Sysitesn (mtul Mdrr o m  d Wmi Op 
tbm 000 through 897) t , t 

. I 
RTE-A consists of: . r' , 

*\' 
I 

l .Thtfol loadngsbkrvatsanFledla~W2,  , 
, 044, 051, or 061. w id uYoL mW.b;&- . . 4 derad: 

a. A ~ o g ' f i t s  -I ~IW aa 'd l~&mr~~.(~  ' 

the mediim by pan &&era urd 
c*. 

b. Pr-ry RTE!-A operating system, CSM@ e. : 
0pdon 051. 

c. On-line aystem pqemtw. 
d. Maoro/P000 Assembled, l&dit/100a) intefitkb 

screen editor, and LINR lhkap editor. 
e. HP-IB, relocatable, htl decimal e g  &- 

medc librqrics. 
f. Command interpreter and file managemitslt * ' 

* q - ,  

p a c w .  
g. System utilities. 

2. HP 92077K RTE-A Manuals, (see stpsrate 'w- ' - 
uct listing). 

HP 92077A Media Options 
e 

I 

- 
044: Provides software on mhr~floppy disc fof 

HP 12120Am112122A Integrated Discs in Mi- 
croIlOM) pac- or. ifP%t2%B or*9133A*lB*I 
HC/L, or 9153@ ,Disc. .' 

051: Provides sdtwart m l6W &I&, 9-mck.rig tap. , 
061: Provides software on 1600 cpi, 9-track prag tags 

'in CS/80 Biec format. 
~~sconfiruad product lfsrrd hrn jor relbnnrv only. 

1 

92077A/lUE Use Optima 
400: Urn in HP lalOOA Sin& B W  Gornpter, . 

HP 2424A M r c r ~  14 Chnpaar, AY OTP .3434A 
' Micro 24 Computer. 

600: Use in HP Z106BK ~oa'rd Computer 
HP 2156B Computer, HP 2426EIF Mlctb 16 

' Cornputor, or HP 2436A Micm 29 CorqpM1. 
601: Upgrade fro& pmioua Hnlon of 192071MWIi 

option 6QO t~ law vemion of sams,for eurmmr 
n o t o n s u p p M t ~ .  
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700: Use in HP 2137A Computer or HP 2437A Mi- 
cro 27 Computer. 

701: Upgtade Irom previous version of 92077AlWE 
option 700 to latest version of same for cus- 
tomer not on support service. 

890: Use in HP 2139A Computer or HP 2439A Mi- 

0 cro 29 Computer or in any other A-Series com- 
puter. With 92077A, option 890 includes the 
right to purchase one or more 92077WE prod- 
ucts with Use Option 400, 600, 700, and/ or 
890 for use on a corresponding additional com- 
puter(5). 

891: Upgrade from previous version of 92077AlWE 
option 890 to latest version of same for cus- 
tomer not on support service. 

I) 894: Upgrade to Use Option 890 from Use Option 
400. 

8%: Upgrade to Use Option 890 from Use Option 

897: Upgrade to. US; Option 890 from Use Option 
700. 

HP 92077. Use of RTE-A for Program De- 
velopment and Execution on One Additional 
Computer System (must order one of Use 
Options 400 through 897) 
The 92077R product is available only to customers 
who have purchased a license to use 92077A. 92077R 
consists of: 

1. The right to make one copy of software pur- 

@ ' chased with the 92077A RTE-A system for use on 
an additional system. 

2. 92077%: RTE-A Manuals (see separate product 
@ listing). 

NOTE: T o  assure proper support, we recommend that a user 
who intea& to w e  copies ('R products) of other HP software 

- pmdpctr, mch as the Croplriu11000-II Device-Independent 
Omphio Libraq,  wtth RTE-A, purchase the 92077R product 
(above) rather than the 92077E Execute-only product (below). 

92077R Option 100 
Deletes manuals from the 92077R product. 

HP 920773 Right to Execute RTE-A On One 
Additional Computer System (must order one 
of Use Options 400 through 897) 
This is a low-cost license for an OEM. (Excludes pro- 
gram development and on-line system generation use 
on the sysCcm for which 920773 is purchased.) No 

I) or soitware is supplied with thi product. 
which Ee simply a license to execute RTE-A and user 
pmgmm developed to run under RTE-A on a dedi- 
cated A-Series application system. 

HP 92077K RTE-A Manuals Package 

The 92077K RTE-A manuals package consists of 
manuals organized in a set of 10 biders. as follows: 

1. RTE-A Bider Volume 1 (92077-640 11) with: 
92077 90036 RTE-A Index and Glossary. 
9207J90038 RTE-A Primary System Software 
Installation Manual. 
92077-90039 Getting Started with RTE-A. 

2. RTE-A Binder Volume 2 (92077-64012) with: 
' 

92077-90002 RTE-A User's Manual. 
92074-90001 Edit/1000 User's Guide. 

3. RTE-A Bider Vohune 3 (92077-64013) with: 
92077-90004 RTE-A Utilities Manual. 

4. RTE-A Bider Volume 4 (92077-64014) with: 
92059-9000 1 Macro11000 Assembler Reference 
Manual. 
92077-90050 RTE-A Software Entry Point Direc- 
tory. 

5. RTE-A ~ i d e r  Volume 5 (92077-64015) with: 
92077-90007 RTE-A Programmer's Reference 
Manual. 
92077-90035 RTE-A LINK User's Manual. 

6. RTE-A Binder Volume 6 (92077-64016) with: 
92077-90037 Relocatable Libraries Reference 
Manual RTE-A. RTE-6NM. 

7. RTE-A Binder Volume 7 (92077-64017) with: 
92077-90019 RTE-A Driver Designer's Manual. 
92077-90034 RTE-A System Generation and In- 
stallation Manual. 

8. RTE-A Binder Volume 8 (92077-64018) with: 
92077-90013 RTE-A System Design Manual. 
92077-9001 1 RTE-A Driver Reference Manual. 
59310-90064 HP-IB User's Manual. 

9. RTE-A Bider Volwe 9 (92077-64019) with: 
5 180-6728 Computer User's Catalog Flyer. 
5954-6304 Interex brochure. 

10. RTE-A Bider Volume 10 (92077-64020) with: 
92077-90020 RTE-A Quick Reference Guide. 

Software Support Products 

See the HP 1000 Ordering Guide. 5954-8564 or later 
revision, for definitions and availabiity of software 
support products for RTE-A: 





RTEA Virtual Code+ (VC+) 

e System Extension i 

@El HewUECT 
PACKARD 

HP 1000 A-Series Software product number 92078A 

HP 92078A Vial Code+ (VC+) is an extension 
package for 92077A RTE-A Real-Time Executive op- 
erating systems with revision code 2326 or higher. 
This package extends RTE-A system capabilities to 
support code and data separation making possible 
transparent execution of programs up to 7.75 mega- 
bytes as well as re-emrant and recursive use of shared 
program code. Also included is an improved environ- 
ment for multi-user operations. output spooling. .LU 
redirection, and logging of error messages to a file. 

Features 
Support for separation of code and data, permit- 
ting: 
- Transparent development, loading, and execution 

of programs as large as 7.75 megabytes 
- Re-entrant and recursive use of shared program'- 

code 
Enhanced environment for multi-user operations 
on RTE-A 
Spooling of output to any device or file in addi- 
tton to the standard RTE-A system's print pro- 
w-" 
LU redlnctioa to other LUs or files 
Echoing lot system error messages to a file 

How VC+ Code and Data Separation 
Increases RTEA Capacity and Effi- 
ciency 
Large Rap Capecity on 16-bit Minicomputers. 
The separation of code from data in the VC+ en- 
hancement package makes handling of large programs 
easier than ever before. Unlike the method of code 
overlays used by previous RTE systems. large programs 
are broken into code segments transparently and auto- 
matically. This VC+ service effectively gives the user 
up W 7.75 me@bytes of code space, with the only 
concern beiing that no subroutine be longer than 
60,000 bytes. In most instances, users will be able to 
compile, load, and run large programs in any sup- 
ported language without any special conversion. 

More Space for Data Without Using EMA. Pro- 
grams with up to 60k bytes of code may now run 
without needing EMA. due to the increased space 
available for data when it is separated from the code. 
Such programs will run significantly faster because of 
reduced data access times when EMA is not used. 

Sharing of Code is another advantage of the code 
and data separation supported by the VC+ package. 
Multiple programs can share one code partition while 
owning distinct data partitions, saving memory space 
that could otherwise be required by multiple copies of 
code. The number of disc accesses also decreases be- 
cause a code partition shared by many programs is 
loaded into main memory only once, which helps to 
improve overall system performance. It is important to 
note, however, that shared code is supported only for 
programs that have separated code and data (new 
code). A user's application program written in FOR- 
TRAN, Pascal, or BASIC must be recompiled to sup- 
port code sharing. Programs written in Macro/1000 
Assembly language can be enhanced to include the 
instructions to separate the code and data. 

A Secure Environment for Multi- Us- 
er Operations 
Log-On Access Control by the VC+ restricts &em 
access to users who have been assigned a log-on name 
and (optionally) a passwotd. The log-on and password 
access controls are associated with an individual direc- 
tory .of files that is integrated with the hierarchical file 
system of RTE-A and a program that executes upon 
log-on to assist or inform the user. , 
Two Simple Categories of Users are supported by 
the VC+ package. The most powerful are "super- us- 
ers", usually system managers or system analysts, who 
have unlimited access to develop and upgrade the sys- 
tem. In'the other category are standard users, who are 
given a broad range of capabilities to edit, link, and 
run application programs. Standard users can use sys- 
tem commands to determine program and 110 status 
and control programs, but cannot use commands that 
may adversely affect the system or other users. Fie 
protection can be used to further differentiate scan- 
dard users and superusers. 
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. 'Private Prqpams help to prevent interference be- 
w e n  users. M a t e  program are application programs 
created and tun by the user. The private program is 

; uniquely defined by its name and the tenninal from 
which it is run. 

' System Programs are programs, such as PRMT or 
, EDIT that can be run by anyone on the system. Each 
system pragranb has a unique name and can be 
aborted oniy by a superuser. 

~rot&n of User's Programs is supported by the 
hle read and/or write protection provisions of RTE-A. 
A program file that is read protected from other users 
cannot be run by anyone but its owner and &per- 
users. , 

Extended Ohtput Spooling 
The basic capability of RTE-A is restricted to printer 
outspooling The VC+ package extends this capability 
to suppart omspooling to any device, redirecti~n of 
inputId or outpn fro* one, logical unit (LU) to another 
LU, and the- ability to rope" data destined for an LU 
to a file. VC+ also provides spool s t a w  restart cap- 
ability, q o & q  aunml at the user lwei, .and togging 
of serious error m e w  (plus a fhmo stamp) to a file. 
Spooling k both programinatic and interactive. 

Functional Specifications 

~ w d m &  Program Lssgtll: Up to 128 code seg- 
meas x up to 31 pages (63,488 bytes) frer code seg- 
ment (7.75 megabytes). 

Maximum Module Leogth: 60 kilobytes. 

Large Data Array Support 
Within the bounds of available rqemocy, VC+ can be 
used b qpkt megabyte-&& phgmm'without af- 
fccting'tttc progxam's access. or mode of acceg to data 
areas larger than 64k bytes. Shared Extendad Memory 
Are% for main memory resident datA arrikys up to 2 
qegabytes and V W  Memory for Dhta Arrays up to 
128 megabytes in main memory and on disc are sup- 
 of ed. 

Code Sharing 
Bhic  Mciple:  Multiple lprograms can share one 
cade padtion while owning different data pqitiona. 

Ssgmlent Sharing: Shared code segments are not sup- 
-ported; all of a shared pqogram'e code segments must 
be iu memory at the same time; only entire programs 
can be shared. 

Requirement: Only programs that have separated 
code ,and data can be shared. Existing appIieation pro- 
grams,mitten in FORTRAN, Pascal, or BASIC must 

\, . w - . , 

be recompiled to - 
shared code support. As- 
sembly language must on- 

e 
siderabla effort that a nonmiiy preclude their 
shared use. However, assembly lanlploge subroutines 
are often transpomMe to oode and data sharing pro- . , 
gram with no changes. 

Extended Outspooling * b  
Outspooling to a Device: Output can be w d  ta a 
intermediate disc LU and later to the ' i d e d  LU 
when it u free. 

LW Redirection: Input or output can be roured'from 
one LU to another LU. - - 
Output to a File: Data destined for an LU. can be 
routed to a file. 

Error Logging: The  ended ampqoling wpabuity 
.. 

of VC+ supports the logging of +ws e n m .  plus a ' 
time smxp, to a disc file for lpstt aohlys4 by the sys- 
tem nianager. @ 
Operational Requirements 
For Older & 1100 A-Seriep Sqs- . A 

HP 2186A/BC and 2196A/Bc System Roccsgor Units 
f o r M o d s l 6 * m d 1 6 * S ~ ~ h . v c b ( m u p -  a 
graded with the 12107Ac upgrada -kit aa& $ & 0 7 1 ~ ~ *  
and 2199A/Bc System .Prbwxm U n b  &'Model 17' 
and 19' Systems satisfy operational rqukements of 
the RTE-A operating system with VC+. 

For the Latest HP 1000 A-Series Systems 
HP 2186C/Dc, 2196C/D, 2L97C/Qr and 2199Cm 
System Rocessor Units (SPUs) for HI 1000 Model 

e 
6*, 26, 27, and 29 ms and 2484A, 2466A. 
2487A, and 2489A ? Pus for HP IOOB MPcro' 24, 26, 
27, and 29 system with ,$upport& sgateni wmsole and 

i 
system dlsc s a w  agerational requirements of the 
RTE-A operating syatm with VC+. (Rm-A is .h- 
cluded in all of the SPUs listed above and VC+ is in- 
dudcd whth thb 2 z 9 7 a ~  and 2 1 9 p m . )  
l Disconrlnurd p r o w  Iirled h e n  f e ~  rajererlu only. ' 

For Userhsembled, stand-hone Systems 
Any of the computers U e d  in Table 2-3, page i-12 
in the RTE-A data sheet. 

System Console .and System M$c 
The RTE-A tiystem with VC+ has the same require- 
ment for a system coxmale for operator commynication 
as RTE-A. A supported W m  disc k an absolute re- 
quirement tbr VC+ suppprt under RTE-A. 

Memory Required 
At least 512k bytes. 



RTE-A VC+ Extendon 

() Ordering Information 

HP 92078A l[n*%A M u d  Code+ System 
Extension Package (must order one of Use 
Options 400 through 897) 

@ The Vlraul Coda+ package consists of: 

1. The following software on Medla Option 022, 
044, or 051, one of which must be ordered: 
a. A catalog file describing the set of software on 

the medium by part numbers and revision date 
codes. 

b. Code and data separation and virtual code sup- 
port software. 

c. Enhanced multi-user environment software. 
@ d. Extended outspooling software. 

2. 92078-90001 RTE-A Vlrtual Code+ (VC+) System 
Ektension (manual). 

@ 92078A Media Options 
022: Ptovides software on CS/80 cartridge tape. 

044: Provides software on Microfloppy disc for 
HP 12120A*/12122A Integrated Discs in Mi- 
cro/1000 Package or HP 9122D or 9133A0/B*/ 
H*/L or 91538 Disc. 

051: Provides software on 1600 cpi, 9-track mag tape. 

Dlscontlnued product listad hare for reference only. 

92078A/IUE Use Options 
@ 400: Use in HP 12100A SingIe Board Computer. 

HP 2424A Micro 14 Computer. HP 2434A Mi- * cro 24 Computer, or HP 2484A Micro 24 SPU. 

600: Use h .HP 2106BK Board Computer, HP 2156B 
Computer, ,HP 2426E/F Micro 16 Computer, HP 
2436- Micro 26 Computer, HP 2196CiD 
Model 26 SPU, or HP 2486A Micro 26 SPU. 

601: Upgade from previous version of 92078AlWE 
option 600 to latest version of same for customer 
NOT on support service. 

780: Use iri HP 2137A Computqr or HP 2437A 
Wcro 27 Computer. 

701: Upgrade from previous version of 92078AlWE 
option 700 to latest version of same for customer 
NOT on support service. 

890: Use in HP 2139A Computer or HP 2439A 
Micro 29 Computer or in any other A-Series 
computer. With 92078A, option 890 includes the 
right to purchase one or more 92078WB prod- 
ucts with Use Option 400, 600, 700, and/or 890 
for use on a corresponding additional comput- 
er (s) . 

891: Upgrade from previous version of 92078A/WE 
option 890 to latest version of same for custo- 
mer NOT on support service. 

894: Upgrade to Use Option 890 from Use Option 
400. 

896: Upgrade to Use Option 890 from Use Option 
600. 

897: Upgrade to Use Option 890 from Use Option 
700. 

HP 92078R Use Of VC+ Package On One 
Additional Computer System (must order one 
of Use Options 400 through 897) 
The 92078R product is available only to customers 
who have purchased a license to use 92078A. 92078R 
consists of the right to make one copy of software 
purchased with the 92078A VC+ package for use on 
an additional system and the 92078-90001 RTE-A 
V i a l  Code+ (VC+) System Extension Manual. 

HP 920783 Right to Execute VC+ On One 
Additional Computer System (must order one 
of Use Options 400 through 897) 
This is a low-cost license for an OEM. No manual or 
software is supplied with this product, which is simply 
a license to execute VC+ and user programs that de- 
pend upon it under 92077E Right-to-Execute RTE-A 
on a dedicated A-Series application system. 

Software Support Products 
See the HP 1000 Ordering Guide, 5954-8564 or later 
revision, for definitions and availability of software 
support products for VC+. 





HP 92050A Datapair11000 supports configuration of 
disc volumes in mirrored pairs in RTE-A systems for 
data protection and high availability. These paired vol- 
umes ere configured on separate disc drives, each 
connected via its own HP-IB interface for maximum 
protection against failure. The Datapair package uses a 
pseudo disc driver as a user-transparent. manager for 
the mirrored pairs, a PAIR utility to create, verify, 
and restore paired volumes, and a PA10 utility to dis- 
play the current disc mirroring configuration for the 
Datapair1 1000 system. 

Features 
User-transparent protection from data loss 
caused by disc failure 
Automatic real-time redundancy to assure high 
availability of data 
Down volume restoration 
Paired volume verification 
Uninterrupted readlwrite access even if one vol- 
ume in a pair goes "dqwn" 
Support for a variety of discs 
Malatenance of mirrored configuration integrity 
across boots * ~ata~air11000 Software 
1. Pseudo driver IDP3 1, which initiates I10 requests 

to the disc driven for each volume of the pair 
and passes the mirrored configuration of any mir- 
rored volume that changes to MIMON. 

2. PAIR Utility, which: 
a. Defines paired relationships between disc vol- 

4lmes. 
b. Controls the state (Up, Down, or Standby) of 

each volume in a pair. 
c. Restores a "Down" volume of a pair track-by- 

track from the good volume. 
d. Verifies paired volumes, track-by-track. 
e. Displays current volumes and pair relationships. 

3. PA10 Utility, which displays current mirroring 
configuration for: 
a. A specific mirrored volume. 
b. A range of mirrored volumes. 
c. The entire Datapair/1000 system. 

4. PINIT is the Datapair11000 initialization program. 
It is used to start up MIMON. 

5. PREPAIR Utility, which: 
a. Modifies the system file to set up and deter- 

- mine mirrored volumes at the next boot. 
b. Creates an information file to keep up-to-date 

information on mirrored volumes. This is used 
by BOOTEX to assure that the mirrored vol- 
umes are up to date at the next boot-up of the 
system. 

6. MIMON Utility, which monitors all mirrored vol- 
ume activity and updates the information file 
whenever there is any change to the mirrored vol- 
ume configuration. 

Functional Description 
After assignment of the pairing of disc volumes using 
PAIR, accesses to paired volumes are made via 
pseudo driver IDP31, using the logical unit number 
assigned to the pair. IDP31 issues write access requests 
to both volumes of the pair. Read accesses alternate 
between the volumes to assure the earliest possible 
discovery of errors. Control access requests are han- 
dled like writes and are issued to both volumes of a 
pair. 

After setup, both write and read accesses are rpar- ent to the user. Disc access calls are the same as 
would be used to access a single volume. This pro- 
vides two identical copies of the data. For maximum 
security, the volumes of a pair are on different drives, 
each accessed via its own HP-IB interface. 

If either volume of a pair goes Down due to a failure, 
normal read and write accesses to the good volume 
continue as if nothing had happened. The PAIR utility 
is used to copy the good volume to restore a Down 
volume after the Down volume has been re- 



iryl. Write opemyona wrlte into both volumes dur- 
&I the renoration procea, thereby assurjn~ continuity 
of dam. , 

The PA10 Utility can be M by any user to show a 
table with all of the mirrored volumes on the system, 
even when PAIR la busy. The PA10 display shows 
pair relationship and stetus of the LUs. It also indi- 
cates vohuncs that are NOT defined. 

Functional Specif~cations 
Operating Requirements 
Operating System: ~ata~ai r / l000 operates under the 

, RlX-A Real-Tima Exbcutive system, effective with 
rsy&ion 2540. I .  

Supported Dl& Memories: Datapair/1000 supports 
HP 7920M and 7925M disc memories interfaced via 
HP4B and the 1274iD HP-IB Adapter Kit and also 

all CSt80 and SSt80 discs that use device 
r DD.33 to c0mmMicate with RTEdA. No other r 

dtecs are supported. 

Volume Matching: Both volumes of a mirrored air 
must have thc same number of,tnckr and must & on 
discs that have the same number of sectors per rrack 
and the same number of byres per sector. 

w i d  Sactom Par Track: Maximum of 64. 

Other Conffguratiaa Requirements: One continually 
uesB 32 tB partition and one 64 kB partition that 
must be available for occasional use. 

~ o n s  Palrings: Any volums may be be 
paited including the bootable volume. Howe'ver, if a 
bootable volume is paired. it muet be paired with an- 
other bootable volume. 

Write Access Overlapping 
Each volume of a poft k accessed via its own control. 
Icr (HP-IB interface), so write accesses are' over- 

. lapped,. minimizing the time gquired fpr automatic 
r a t - q e  redundancy. 

Ordering Information 
HP 9Z050A Datapair11000 (must order one of 
Use Options 400 through 897) 

'- Datapair11000 consists of: 
I. The software summarihed above, on media option 

022 or 051, one of which must be ordered, and 
a license to use Dotapair1~000 on one system. 

2. 92050-90001 Datapak11000 Reference Manual. 
3. 92050-9001 1 Datapair11000 Self-study Guide. 
4. 92050-90003 RTE-A Quick Refertnqe Guide 

insert. 

92050A Me& Options 
022: Provides software on CS/80 Cartridp Tope. 
051: Rovidw software on 1600 &i, 9-tra* mag tape. 

92050A~'R Use Options 
400: Use in HP l21OOA S u e  Boud Comguwr, @ HP 2424A Micro 1 4  CMnprtrsr, NP 5434A Mi- 

cro 24 Computer, or HP 2484A Micro 24 SPU. 
600: Use in HP 2106BK Board Compu,ttc, HP 2156B 

Computer, HP 2426ElF Micro 14 Computer, 
HP 2436AlE Mcro 26 Computer, HP 2196C/D 
Mddcl 26 SPU, or HP 3486A Micro 26 SPW. 

700: Use in HP 2137A Computar, HP 2437A Micro 
27 Computer, HP 2197ClD SPU, at ,HP 2487A 
Micro 27 SPU. 

890: Use h.HP 2139A Computer, HP 2439A Mkro 
Q 

29 Computer, HP 2199C/D Model 29 SPU, or 
HP 2489A Micro 29 SPU, or in any other A- 
Series computer. With 92090A, 890 h- 
chrdes the right to pwhaee h e  or mote 
92050R products with Use Option 400, 600, 
700, andor 890 for use on a corresponding 
additional computer(s). 

894: Upgrade tq Use Option 890 from Use Option 
400. , . a - 

896: Upgrade to Use Option 890 from Use OptiOn 
600. 

8M: Upgrade to Use Option 690 from Use Optton 
700. 

HP 920508 Right to copy D.tapak11000 
(must order one of Use Options 400 &rough 
897) - e 
The 920501 product is available oniy to customers 
who have purchased a license to use 9$050~. 920SOR 
consists of: 

1. The right to make one copy of zsofmue pur- 
chased with the 92050A product. 

2. 92050-90001 Datapair/lOOQ Refcnnce Manud. 
3. 92050-90011 Datapair11000 Self-Study GUlde. 
4. 92050-90003 RTE-A Quick Reference Guide 

insert. 

S o f h r e  Support 
See the HP 1000 Orderkg Guide. 5954-8564. or later 9 
revision, for definitions and availability of software 
support products for DatapairtlqOO. - 



ma HI- 
PACKARD 

@ For Program/Text Entry 
into RTE-A or RTE-6NM Systems Included in RTE-A and RTE-6NM 

Edit11000 is a powerful screen editor designed to help 
programmers develop software quickly and accurately 
with minimal effort. Edit/1000 helps the user to create 
and manipulate files of upper and lower case ASCII 
characters. Limes, strings, and characters can be in- 
serted, deleted, copied, or moved within the file. Files 
to be edited can be source language programs or text 
material. 

Features 
Convenient screen mode entry and editing of 
files. 

b Powerful character string search and replace- ) ment capabilities. 
m Commands for copying and moving lines within 

I the edit file. 
Ability to create a new file or back up a partly- 
edited file without leaving edit mode. 
Provision for recovery of edit file after system 
balt. @ On-line command summary. with ability to ob- 
tain more information about any command, eas- 
ily accessible to the user without leaving the edi- 
tor or having to refer to a manual. 

Functional Description 

Operating Modes 

Edit11000 interacts q t h  the user through edit com- 
mands and is designed to operate in the following 
modes: 

Screen Mdde 
In the screen mode, the editor treats the terminal 
screen as a window through which the user can view a 
section of text, such as a subroutine or a paragraph. 
A cursor within this window indicates the character at 
which editing will take place. The user controls the 
cursor with the help of the terminal and, can also 
move the window forward or backward any number of 
lines within the file. The editing facilities of the ter- 
minal are used, which offloads the system substan: 
tially. The user is working directly with single key- 
stroke commands, which are often faster and more 
convenient to use than the lime edit commands of the 
editor. 

Advanced Line Editing Capabities 
In addition to the basic text maintenance functions of 
retrieve, insert, add, change, and delete, Edit11000 
provides sophisticated character string search and re- 
place capabilities that can be used to change any 
string of characters in the file to another string, or can 
selectively change character strings within specified, 
columns only. This greatly simplifies the change of 
variable names throughout a program, or terminology 
throughout a text file. 

L 

Merging of source files, merging and breaking of lines. 
and powerful copy and move functions facilitate elec- 
tronic cut and paste rearrangement of program code 
or text in the edit file. Copying of repeated table 
headings or copying and editing of similar text to vari- 
ous appropriate places in the edit file can be a par- 
ticularly powerful time and effort saver. 

Display of lines before and after the current line, 
viewing the previous or next screen, tab setting, and 
the ability to undo modification are other highly useful 
capabilities built into Edit/1000. . 

Screen mode, in which the user types in a screen of lntemctive ~~~~~~~i~~~ text and modifies the text using any of the HP ter- 
minal's editing features. Edit11000 provides for on-line interactive explanation 
Line mode, in which edit commands operate on of its commands to help the casual user who may 
groups of one or more lines. have forgotten some of the available commands or . 

how some commands are used. 



On-Line Flle Creation and Functional Specifications 
W 1 0 0 0  supports creation and st Environment 

0 
edit file without kaving the editor. 
rent state of the edit file can be bac HP 1000 Computer System operating under RTE-A. 
out leaving the editor. This is particularly helpful in 
safeguardingthe time and effort invested in a partly character set completed edit. 

All ASCII characters. 

Recovery After System Halt I 
The current edit file is continually maintained by 
W 1 0 0 0  in a separate working file. If a system halt 
has interrupted an edit the request for edit after the 
has come back on line causes entry mto a recovery 
Ihode in which the working file is given its original 
name, or a completely new name. The edit can then 
be resumed, editing on that file. 

Ordering information 
Edit11000 software and User's Manual (92074- 
90001) are included in HP 1000 A-Series Computer 
Systems, in the HP 92077A RTB-A operating system. 

Software Support 
Software support for Edi1000 is inchded with soft- 
ware support for RTE-A. See the HP 1000 Ordering 
Guide, 5954-8564 or later revision, for defhitions and 0 
availability of software support products for RTE-A. 



Symbolic Debug11 000 

For Program Debugging and Profiling product number 92860A 

Symbolic Debu&l1000 is an interactive symbolic 
i 

debugger for source-level FORTRAN, Pascal, corn- 2 I P - ttcos (uce) 
II - DSII (*I(O) 

piled BASIC, and Macro programs on RTE-A or U 1 IT ( .ROT. IR. .Am. K*KO .U. 1 )  
4s C ------------------------------------ 

RTE-6/VM based HP 1000 systems. Variables are dis- ~ ~ n m  m n o u s  IT IR~SSUY . . . --------------------------------- 4s c 
44 played or modified using names from the original pro- , , 4? t W(1) - yLXj,S, -SIU(II.WL(K)b b 

m a 1  

gram. Load maps and program listings are not 4I 8 IJJI! K- U(1-l)*U(I-1) 
48 

needed. One and two word integer, two, three, and so C ---L------ 
81 C DUmQ?LILS. 

four word reals, logical, complex, character, Hollerith, aa C -------- 
s 4 u y a  - I( 

and inost structured data types are supported. Sym- ' 
84 DO 1 l i r V P  - 1.LU 

I. bolCc Dctmg resides in a separate pd t fon  from the 0El.U b 4Tlfft 
D?ssk~~ht mot at 4Ttfft 

program being debugged to eliminate program code -.AS P 
kwk at 411fft 

space intrusion. A single-stepping, source-line capaW 2 G 2 )  - o.oror~saraa44r44 
ity displays the CUTrent and adjacent lines during exe- g ! ~  AOEYa8aa44844, 4.108WO31al802a8) 

cution. Conditional breakpoints can be used to d- u a : r u r  
m.4 

tor variable values and stop the program at a spcifbd .. . .. 
value. Using the profiling capabiity. the user can &- 

m tennine which subroutine is using the most program variable can be examined as fast as its name can be 
time and optimize the code to decrease execution tYPed. 
time. A small, simple command set, the use of dozens 
of English &or messages, and an on-line "helpw facii- The User interacts with the program as it nUU and Can 
ity make Syrnb&c &bug/1000 a friendly and pomp or alter variable values while the Program 
ful programmer's productivity tool. runs without having to insert statements into the code. 

Bus  can be found fast, since there's no need to re- 
compile and load every time a new bug occurs. * Features Symbolic Debug resides in a 32-page memory partition 

= Interprets all code types and symbols used. separate from the program. No code space is lost and 
= Can display source code during execution. no extra statements are added in order to debug. The 

= Non-intrusive debugging -- Symbolic Debug program being debugged runs exactly as it would nor- 

resides in a partition separate from program mally. No bugs are introduced by the debugger, and 

being debugged. atom importantly, bugs don't disappear when the 

8 Support fbr EMA and RTE segmentatian.' 
dtbuBlger is present. only to reappear when the debug- 
ger is not used. There is no need to restructure a pro- 

Suppart for dl simple m d  most structured data Pam just to debug it. 
types* 

= Profiling capability for isolation of slow Symbolic Debug recognizes what line of source code is 
subroutines. about to be executed, and identifies it on the CRT 

= Source line-by-line single stepping capability. display. Programs can be debugged in the language in 

= Up to 50 conditional breakpoints to stop which they were written, without the need for inverse 
program at specified variable value. listings or mixea listings. There is no need to list files 

at all. 

Functfonal Description Symbolic Debug detects RTE program violations, such 
as an attempt to access protected memory. After such 
a violation, memory locations can be examined to de- 

mcO@za the nuncs' ws' and lp termine the cause of the problem. Symbolic Debug @ cations the and rOutinu used in the pinpoints the line of source code that caused the er- 
pmgun'iuting the need for load maps* ror, giving the user an interactive tool for catching and table dumps, 'and mixed listings. The value of a correcting system violations. 



Up to 50 breakpoints can be used to monitor program S 
variables and hah the program if a variable reaches a 
specified value. Many pwible paths can be trapped T <Location> 
and values quickly tracked through tho p r o p m  to 
determine where they go m n g .  

V <numben 
Non-interactive h s g i n g ,  in which users rubrail de- 
bug commands in a file and have r e w  in 
another file is also su-td. Thja automates the de- 

w 
bugBjni pmcess, so users don't have to Wt for bugs 
whose symptoms may take hours or even days to ap- ? 

pear- 
. A built-in profile monitor helps to isolate slow parts of 

prbgfam8. Hi*-level analysis of activfty distribution 
within the progcam helps to identify time-consumiag 
eubroutines that shoutd be opdmizat in OM& to im- , 
prow execution time. For example: 

I 
Profile for module OTEST a% oc total ti- rputt h.rr 

LlnNo. Amount Mrtooruh .................... 7 eG ........... ................................. 8 .................................... 13 kn 

Steps to the next h e  af source 
code. 
Shms locadon executed without 
stopping the program. 
Changes the number of sourca l i e s  
(lilayed on the Emen. 
Shows callers of the &&IN sub- 
routine. 
Requests help. 

T 

Ofdering information - 

HP 92860A Symbolie DebugMJ00 (must OF 
der one of Use Opthm 400 through 897) a 
Symbolic Debug/lOOO consists of: 

1. The Symbolic Debugl1000 software on media op- 
tion 022, 044, 050, or 051, one of which must 
be ordered. 

2. 92860-9000 1 Symbolic Debug/1000 'user's 
Manual. 

3. 92860-90002' Symbolic Debug/1000 
Configuration Guide. 

92860A Media Options 
I I 022: Rovides software o. CS/80 carwide t a p .  

044: Provides software on microflom disc for 
I 

Debug Command Summary HP 12120A2/12122A lnaegraied Discs in Mi- 
cro/1000 pckbgc or HP 9122D or 9133A0/B0/ 

B a o c a t b n ,  Sets breakpoint at specified location. H*/L, or 9153B Disc. 

C elmati- Clears breakpoint at specified 
location. 

D <Location, Displays variabk. 
E A b  program and wrla debug. 
F F i  string in source file, 

H ,  Displays histogram. 
I dl [f2l> Executes a set of commands from 

file f l  and opltionaUy lop  the output 
to file f2. 

L <Location> Lists a screcnful of sQurce code in 
Y O U  Program 

M <LOO <vab Modifies the qluc of a variable. 
0 ' Requests o v e t v i e w ~  for 

program profiling. 
S dine> Allows y o v  program to proceed to 

the next breakpoint or a specified 
line. 

050: Provkles software on 800 cpi, 9-track mag tape. 
051: Provides software on 1600 cpi, 9-track'mag tape. a 

Discontinued product, listed hem for nfrmau only. , 

HP 92860R Use of Symbolic Ihbugl1000 on 
One AdditWal Computer System (antsrt or 
der one of Use Options 400 through 897) 
The 928601 product is available only to custgmen 
who have purchased a license to use 92860A. 92860R 
consists of: 

1. The right to make one copy of software pur- 
chased with the 92860A Symbolic Debugl1000 
for use on an additional system. 

2. 92860-90001 Symbolic Debug/1000 Ueer's 
Mrmual. 

3. 92860-90002 Symbolic DebugllOOO 
Configuration Guide. 



- 
Symbolic Debug/ 1 000 

92860AlR Use Options 890: Use in HP 2139A Computer, HP 2439A Micro 

400: Ulc in HP l2lOOA Single Board Computer, 
29 Computer, HP 2199C/D Model 29 SPU, or 
HP 2489A Micro 29 SPU or in any other A/E/ 

HP 2424A Micro 14 Computer, HP 2434A Mi- F*-Series computer or SPU. With 92860A. 
cro 24 Computer, or HP 2484A Micro 24 SPU. option 890 includes the right to purchase one or 

600: Use in HP 2106BK Board Computer, HP 2156B more 928601 products with Use Option 400, 
Computer, HP 2426E/F Micro 16 Computer, 600, 700, and/or 890 for use on a corresponding 

rn HP 2436A/E Micro 26 Computer, HP 2196ClD additional computer (s) . 
26 SPU, Or HP 2486A Micro 26 891: Upgrade from previous version of 92860A 

601: Upgrade from previous version of 92860AlR option 890 to latest version of same for cus- 
option 600 to latest version of same for customer tomer NOT on support service. 
NOT on support service. 894: Upgrade to Use Option 890 from Use Option 

700: Use in HP 2137A Computer, HP 2437A Micro 400. 
27 Computer, HP 2197C/D Model 27 SPU, 896: Upgrade to Use Option 890 from Use Option 
HP 2487A Micro 27 SPU, HP 2109E, 2113E, 600. 
or 2 117F' Computer, or HP 2178C Model 60 
SPU. 897: Upgrade to Use Option 890 from Use Option 

700. 
701: Upgrade from previous version of 92860AIR op- 

tion 700 to latest version of same for customer Identifies discontinued product listed h m  jor reference only. 

NOT on support service. I 

a Software Support 
See the HP 1000 Ordering Guide, 5954-8564 or later 
revision, for definitions and availability of software 
support products for Symbolic Debug/1000. 

2-2512-26 





FORTRAN 77 

For Program Development 
in RTE-A or RTE-6NM product number 92836A 

HP 92836A FORTRAN 77 is a full implementation 
of the latpt ANSI Standard for FORTRAN. This 
powerful language processor includes many extensions 
for compatibility with mainframe implementations of 
FORTRAN to simplify program migration to the 

HP 92836A FORTRAN 77 operates under HP 1000's 
RTE-A and RTE-6NM real-time executive operating 
systems, taking full advantage of the extended features 
available such as large data and program capabilities. 
In addition, FORTRAN 77 programmers can directly 
call external routines written in Pascal or Macro11000 
Assembler to maximize flexibiity and performance yet 
minimize program development efforts. 

HP 92836A FORTRAN 77 supports the Command * Interpreter file system in RTE-A and RTE-6NM and 
code and data separation for support of large pro- 
grams under RTE-ANC+. 

Features 
@ 8 Full ANSI 77 FORTRAN (X3.9-lW8). 

8 Compatibility with ANSI 66 FORTRAN. a 8 Fast compilation. - 
8 Support for variables and arrays using up to 

128M bytes of virtual storage. 

8 Generation of CDS output code for RTE-ANC+ 
systems. 

Full MIL-STD-1753 extensions. 

8 Extensions to enhance mainframe compatibility. 

8 Long nanhes with -up to 16 significant char-n. 

8 Double complex data type. 

8 System pmjp-amming extensions. 

8 Transparent access to remote files in a distri- 
buted systems network. 

8 Local optimization for efficient generated code. 

8 conpatbhi ty  with other HP 1000 software s u b  
systems sucb as Graphics/1000-11, DS11000-N, 
and Imagd1000. 

FORTRAN 77 

How FORTRAN 77 Provides More 
Powerful Programming 

Structured Control Flow for Simplified 
codins 
IF THEN ELSE construct: IF( ...) THEN, ELSE, 
ELSEIF( ...) THEN, and ENDIF statements are in- 
cluded for enhanced readability. 
Faster, more f lex im DO loops: DO loops can be 
specified for zero trip; trip count is pre-computed; and 
the index can be integer, real or double. 
Alternate returns: Allows Fogram flow to return to a 
statement other than the one following the subroutine 
statement call (e.g. for error processing). 
Alternate entries: Allows multiple entry points to a 
program increasing program modularity. 
STOP and PAUSE: These statements display charac- 
ter strings as well as numbers. 

Powerful Data 'Manipulation 
CHARACTER data type: replacing Hollerith con- 
stants and data in ANSI 66. CHARACTER data offers 
easy string manipulation. 
Expressions valid in most contexts: In most places 
where a variable or constant is legal, sois an expres- 
sion. 
Constant expressions in declarations: With PA- 
RAMETER statements, programs can be 
'parameterized' so that array sizes and other constant 
values need not be hard coded. 



Variable dimensions as run-time expressions: Array 
upper and lower bounds (for parameters) can be com- 
puted from other parameters and COMMON vari- 
ables. 
Additional intrinsic functions: included are func- 
tions for rounding, various transcendentals and string 
manipulation. 
Generk intrinsic functions: sirlgle names may be 
used for all versions of an intrinsic (e.g. SIN in place 
of DSIN) for most FORTRAN library functions. 

General-Purpose UO 
OPEN, CLOSE, INQUIRE statements: for disc files 
and devices. INQUIR8 can be used to investigate 
properties of 'a file. 
Direct access I/O: allows any record in a direct- 
access file to be read or written quickly by record 
number. 
List-directed I/O: Input data can be 'free-field' and 
appropriate formats a n  chosen for wtput Beta. In 
both cases, FORMAT statements are unnecessary. 
Internal files: allows the power of FORMAT number 
conversions to be used with character variables or ar- 
rays like ihe ACSII 'buffer'. 

Error handling (ERR=, $NIB=, IOSTAW): an error 
specifier enables more control over actions to be 
taken when an I10 error is detected. 
Additional format capabilities: For example, control 
over printing of leading zeros. , 

READ and PRINT to standard devices: Logical unit 
number can be defaulted to (possibly different) stan- 
dard input and output devices. , 

I 

Netv Deelqtinns .. . , 
I 

PARAMETER & t o w  p jjve names.to con- 
stants. Allows 'gatam6terizktion' of program, includ- 
ing vahes that kan co&cd conditionat compilation. 
IMPLICIT statement: used to change the default 
ipplicit types within a program unit. 
SAVE statement: c a w s  the values of local variables 
in a subprog~ag'to ba saved from one call to the 
next, even if the subprogram is in a disc-resident seg- 
ment. 
Implied DO loo@ in bATA statements: Portions of 
a m p  can pc initialized and subscripts of arrays within 
the 'DO' cari be expressions. 
INTRINSIC statement: specifies that a intrinsic func- 
tion is to be pqssed to a subprogram. Names declared 
EXTERNAL will not be intrinsics. 

PROGRAM statement: optional statement to name 
the main program. 
Array dedarato~s: Upper and ,lower bounds of array 
dimensions can be specified in array declaratm. 

Array dimensions: Arrays can have up to seven 
dimensions. O 

FORTRAN 

Mainframe compatibility 
Selectien of ANSI 66 or 77 semantlc~; where FOR- 
TRAN 97 is incompatibk with the previous standard 
or common industry practice, HP's compiler provides 
alternative interppetations on a user-selectsBtc In&. 
Long names: up to 16 significant characters. 

Embedded underscore: allowed in symbolic names. 
ENCODE and DECODE statements provides mem- 
ory-to-memory formatting. 

IBM-style direct ,access READ and WRITE: m y  be 
formatted or unformaued. 
Byte-length data,types: e.g. INTEKiIEiRk4 a 
Embedded comnients: an exclamation point wi be 
placed after any statement signifying an end-of-tine 
comment. 

Extended-range DO loops: permits transfer of control 
out of a DO-loop and then back in. 
Hollerith data manipulattoa: H&&h data can be 
used in DATA statements. READMIRITE, and as 
arithmetic operands. 

Double precision COMPLEX data types: As. ap- 
proved by the IFIP WG 2.5 on Numerical Software. 

Quoted Hollerith constants in DATA statements: 
Both character and non-character variables can be 

* 
initialized with ASCII in DATA aaernwlts. 

Compliance with MIL-STD 1753 
DO WHILE looping construct: allows execution of a 
DO-loop wfiile a logical exprtsiion hof& true. 
END DO: used as a terminal statement of a DO-loop 
The matching DO may onSit the statement number. 

Nested INCLUDE: allows inclusion of text (e.g. 
COMMON declarations) from gnother fik. IN- 
CLUDE is offered as both a statement and directive, 
and permits nonrecursive netking. 

Bit manipulation intrinsics: Functions for logical and 
circular shifting. sct/clear/test bit, bit field extraction, 
bit field move, and masking uptrations. 

IMPLICIT NONE statement: removes implicit types 
so that all variables must be explicitly typed. Ail im- 
plicit types assumt the normal defadt values. 

Octal and hcxadecknd cowtants in DATA 
statements. 



FORTRAN 77 

System Programming Capabilities Data Types 
Conditional compilation is achieved throufi the 
coordinated use of named constants, constant folding, 
and dead code removal. 

Aliasing of subprogram names to allow special 
characters. 

Specillcation of non-standard calling sequences. 

Extension of .AND. ,.OR. ,.NOT. ,.EQV. ,.NEQV., 
.XOR. to integer data. 

Bit shifting, extraction and testing intrinsics. 

EQUIVALENCEing of character and non-character 
data. 

Intrlndc function to get actual nynber of parameters 
passed to a subprogram. 

HP-IB (IEEE 488) device control via secondary 
addressing and control buffers. 

Virtual Data Capabilities 
Local variables and common blocks may be used in 
up to 1UM bytes of virtual memory. 

Double integer subcripts may be used to access ar- 
rays with dimensions greater than 32767 elements.. 

Program Form 
Lower case accepted (mapped to upper case) 

Descriptive error messages 

Optional compilation of lines beginning with "Dm 

Integers may be defaulted to single or double length 

Functional Specifications 
1 

Applicable Standard 
HP 1000 FORTRAN 77 is a superset of both ANSI 
FORTRAN X3.9-1978 and X3.9-1966. 

Environment 
Operating system: HP 1000 Computer Systems op- 
erating under RTE-A or RTE-6lVM that meet the 
minimum hardware requirements of the operating sys- 
tem, plus a list device. 

Memory requirements: 
Rogram size (lines) Memory required 
Up to 1,000 64 Kilobytes (32 pages) 
Up to 30,000 140 Kilobytes (70 pages) 

Compilation speed (CPU time only) 
1500-3000 lines per minute. . 

Nom: For COMPLEX data, table applles to real and 
lmaglnary parts separately. 

Optimizations by the Compiler 
Constant expression folding: Compile-time evaluation 
of expressions that involve only constant values, 
named constants, and arithmetic, logical and relational 
operators. Some folding of character operations is 
also performed. 
Subscript evaluation: Parts of subscripts that can be 
evaluated at compile time are removed from the gen- 
erated code; subscript calculations are done with in- 
line code. 
Dead code removal: Unreachable code within IF- 
THEN-ELSE, DO-WHILE, and DO consuu&s is re- 
moved (i.e. no code is generated). 
Logical and arithmetic IF: Branch structure op- 
timizations decrease program size and improve execu- 
tion speed. For example, the compiler detects if 
statement numbers in an arithmetic IF statement are 
not distinct. 
DO statements: The compiler takes advantage of con- 
stant initial, final and step values. 

Compiler Options I 

L: Produces listing - 

M: Produces mixed listing 
T: Produces table of symbols (type, address, etc.) 
C: Produces cross-reference of symbols 
D: Compiles debug lines 
Q: Adds relative addresses of statements to listing 
E: EMA transparency; causes all subroutine parame- 

ters to use 32-bit addresses. 
X and Y: Selects default double percision size to be 

48 or 64 bits, respectively. 
I and J: Selects default integer size to be '16 or 32 - 

bits, respectively. 
S: Causes symbolic debugging information to be 

placed in the relocatable file. 



FORTRAN 77 

FORTRAN Library Functions 
Transcendental MaxlMln Bit 
and TrCgonamMe Conv. Mod etc. Menip. 

*S9RT 
D m  
CSQRT 
*SIN 
DSlN 
CStN 
COS 

DCOS 
CCOS 
*TAN 
DTAN 
CTAN 
*ExP 
DEXP 
CEXP 
*LOQ10 
ALOGIO 
DLOQlO 
*LOQ 
ALOQ 
DLOQ 
CLOQ 
*SINH 

DSINH 
*COSH 
DCOSH 
*TANH 
DTANH 
ASIN 

DASlN 
*ACOSN 
DACOS 
*ATAN 
DATAN 
ATAN2 
DATAN2 
ASlNH 
DASINH 
ACOSH 

DACOSH 
*ATANH 
DATANH 
*ABS 
IABS 
DABS 
CABS 

lFlX 
FLOAT 
SNQL 
*DBLE 
*REAL 
'INT 
AlNT 
DINT 
DDlNT 
IDlNT 
*NINT 
IDNINT 
ANlNT 
DMNT 
W A G  
AIMAG 
C M W  
DCM W 
CONJG 

Misc. 

ISSW 
DPROD 
PCOUNT 

WIN 
MlNO 
MINI 
AMINO 
AMlNl 
DMIN1 
*MAX 
MAX0 
MAXI 
AMAXO 
AMAXI 
DMAXI 
'MOD 
AMOD 
DMOD 
*SlaN 
lSlGN 
DSlGN 
*DIM 
IDlM 
DDlM 

Identifies getyic  fonn 

IAND 
IOR 
NOT 
NOR 
IEOR 
ISHFT 
ISHFTC 
lBlTS 
BTEST 
IBSET 
lBCtR 
MVBlTS 

Cham. 

CHAR 
EHAR 
INDEX 
LEN 
U T  
LLE 
LGE 
LGT 

Ordering Information 

HP 92836A FO- 77 (must order one of 
Use Options 400 through 897) 
HP 92836A FORTRAN 77 includes: 

1. FORTRAN 77 compiler and library an software 
media option 020, 022, 044, 050, or 051, one of 
which must be ordered. 

2. 92836-90001 FORTRAN 77 Reference Manual. 

9p836A Media Options 
022: Provides software on CS180 Caruidge Tape. 
044: Provides software on Microfloppy disc for 

HP 12120A*/12122A Integrated Discs in Mi- 
cro11000 Package or HP 9122D or 9133A*/B*/ 
H*/L or 9153B Disc. 

050: Provides software on 800 cpi magnetic tape. 
051: Provides software on 1600 cpi magnetic tape. 

I d e n t i w  ditcontinuud product listed here for  mfenncu only. 

9283- Use Options 
400: Use in HP 12100A Single Board Computer, 

HP 2424A Micro 14 Computer, HP 2434A Mi- 

0 
cro 24 Computer, or HP 2484A Mkro 24 SPU. 

600: Use in HP 2106BK Board Camputtr, HP 2156B 
Computer, HP 2426ElF Micro 16 Computer,, HP 
2436NE Micro 26 Computer, HP 2196C/D . 
Modei 26 SPU, or HP 2486A Micro 26 SPU. 

700: Use in HP 2137A Computer, HP 2437A Micro 
27 Computer, HP 2197CTZ) Model 27 SPU, 
HP 2487A Micro 27 SPU, HP 2lO9B. 21 13E, 
or 2117F* Computer, or HP 2178C Model 60 
SPU. 

890: Use in HP 2139A Computer, HP 2439A Micro 
29 Computef, HP 2199C/D Modol 29 SPU, or 
HP 2489A Micro 29 SPU, or in any ather ME/ 
F*-Series computer. With 92836A. option 890 
includes the right to purchase one or more 

e 
928361 products with Use Option 400, 600, 
700, andlor 890 for use on a corresponding ad- 
ditional computer(s) . 0 

891: Upgrade from previous velBion of 92836- 
option 890 to latest version of same for custo- 
mer NOT on support service. 

894: Upgrade to Use Option 890 from Use Option 
400. 

896: Upgrade to Use Option 890 from Use Option @ 
600. 

897: Upgrade to Use Option 890 from Use Option 
700. 

Iduntifiut dlzcontinurd prodwt list& hum f i r  nfuruncr only. 

HP 92836R Right to Copy FORTRAN 77 
a 

Compiler for Use on a~ Additfond Computer 
System (must order ene of Use Optfe~is 400 
t h r o u  897) 

0 
The HP 92836R Right to Copy product is available 
only to customen who have purchasred HP 92836A 
without an upgrade option. 928361 consku of: 

1. The license to make one copy of software pur- ' 

chased with 92836A for use on an additional sys- 
tem. 

2. 92836-90001 FORTRAN 77 Reference Manual. 

Software Support 
See the HP 1000 Ordering Guide, 5954-8564 or a 1 

later revision, for definitions and availability of soft. 
ware support products for FORTRAN 77. , 



For Program Development 
in RTE-A or RTE-6/VM product number 92833A 

The HP 92833A Pascal/1000 compiler supports pro- 
pam development in the Pascal high-level, block- 
strucfured programming language in HP 1000 Com- 
puter Systems operating under Hewlett-Packard's 
RTE-A, RTE-ANC+ or RTE-6NM real-time exec- 
utive operating syste d . Pasca1/1000 is the implemen- 
tation of HP Pascal f+r the HP 1000 computer family. 
HP Pascal is a supe of ANSI Pascal, and is sup- 

.ported on most HPI$( mputer systems. PascaU 1000 
also pmvides some portant extensions that take full 
advantage of HP Id$ capabilities. PascsVlOOO object 
programs can be ex-ted in HP 1000 Computer Sys- 
tems operating under HP's RTE-A, RTE-ANC+, and 
RTE-6NM systems ab well as in the discontinued 
RTE-IVB, RTE-IVE, RTE-XL, and RTE-L systems. 

HP 92833A Pasca1/1000 supports the Command Inter- 

system in addi- 

I 

Features 
Easily-un&rstood programming. 

8 Powerful, compac 1 syntax. 
8 Modern block-str ctured language. 
8 Logical organizati n that facilitates documen- 

tation, modificati n, and maintenance of pro- 
grams. 

8 Early detection of errors at  compile and run 
time. I 
Fast debugging w h 92860A Symbolic Debug1 
1000. t 
Separate compita on of modules with laterface 
checking at compi e time. 
Improved progra reliability. 
Clearly defined d ta structures complemented by 
flexible uger-decl red data types. 

8 Generation of CD output code for RTE-ANC+ 
systems. i I) Access via Comm nd Interpreter file system as 
well as FMGR fil system. 

8 FORTRAN and acrok1000 Assembly language i subroutines. 

8 Files in the Heap. 
8 Fast executibn. 
8 String data type. 
8 Hexadecimal, octal, and binary data support. 

16- and 32-bit integer, single and double preci- 
sion real, Boolean, character, text file, and user- 
defined data types using arrays, records, sets, 
files, pointers, and variable-length strings. 
Shared compiler in RTE-ANC+ systems. 
Compatibility with HP 1000 software subsystems, 
such as Image/1000, Graphics/1000-11, and 
DS/1000-w. 

Pascal Standards 
Pasca1/1000 is an extension of HP Pascal, which in 
turn is an extension of ANSI Pascal. 

HP Pascal Extensions of ANSI Pascal 
1. An OTHERWISE clause may be spkcified in the 

CASE statement. 
2. Compiler options (ANSI, PARTIAL, EVAL, 

LIST, PAGE, and INCLUDE) may be specified 
to control various aspects of the compilation and 
its output. 

3. A constant expression may appear in an HP Pas- 
cal program anywhere that a constant may appear 
in ANSI Pascal. 

4. Constants of structured data types may be 
declared in the CONST section of a block. 

5. CONST, TYPE, and VAR sections of a declara- 
tion may be intermixed and repeated. 

6. Halt procedure may be used for abnormal termi- 
nation of a program. 

7. The underscore ( - ) may appear in identifiers, 
but not as the first character. 

8. A function may return a structured type (array, 
record, set, or suing), but not a file type or or a 
structure containing a file type. 

9. Longreal numbers identical with type REAL, but 
providing greater precision, are supported. 

10. The standard constant, minint, is defined to be 
the smallest integer representable on the machine. 

1 1. File 110 includes: 
a. Direct access 110, using predefined routines 

open, seek, readdir, writedir, rnaxpos, and last 
pos. 



b. Append procedure to open a file to write, 
starting at the end of the file. 

c. Close procedure to explicitly close any file. 
, d. "Deferred getw procedure to support interactive 

input. 
e, Read procedure that accepts variables of qnu- 

merated types, PAC types,and string types. 
f. Writc procedure that accepta expressions of 

enumerated and sain& types. 
g. Position function that returns iqdex of the 

current Wsidon for any file which is not a , 
textfile. 

h.Linepos function that returns the integer num- 
ber of characters which the program has read 
frcnn or written to a textfile h c e  the last line 
marker. 

i. Prompt procedure flushes the output buffer of 
a textfile without writing a line marker. 

). Overprint procedure cams  a line to be over- 
printed when a textfile is printed. A carriage 
rmrm k perfomrmed without line feed. 

12. STRING) data type, which consists qf a packed 
array of CHAR with a declared maximum length 
and an actual length that may vary at run time, is 
supported. Several operators, procedures, and 
fmctions manipulate mlngs. Asipmnt (:-) op- 
erator may be used td assign strings or ,Wing ' literals to sniag. Concatenation (+) produets a 
string composed of two other string. 

13. Record variant declaration in which the variant 
part of a record field list may have subranps of 
cdnstorn sxpressions as capc constants. 

14. String literals support permits the encoding of 
cantrol characters or any other single ASCII 
character after the # symbol. The # character 
may be used to incMe any ASCII character 
within a string literal. 

PascaY1080 Extensions to HP Pascal' 
1. REAL and LONGREAL constant expressions are 

supported. 
2. Subprogram or segments may be separateIy com- 

piled. 
3. Additional compiler options are supported (see 

Compiler Options section, belgw) . I 

4. Sowe user-caIlable library routines are provided 
in the Pascal ~ n t i m e  libraries. 

Functional Specifications 
SupportaMe Coafigurations 
The HP 92833A Pascal/1000 Compiler supports ,the 
following cdnfiguarions. 

CDS Configuration: Code and Data Separation 
(CDS) minimizes memory requirements for four to six 
concurrent compilatiana, as compared to the non- 
CDS Configuration. The CDS configuration is support- 
able only in RTE-A systems with VC+ 

Non-CDS Configuration: The non-CDS confi 
docs not support Code and Data Separaeion ( 
is supportable in RTE-A system with or wlthout WY 
and in RTE-6NM systems. 

Requirements 
Main Memory: Main memory requirements for HP 
92833A PascaYlOOO depend upon the -set sfgd 
and the number of concurrent cornpiladolls to.be sup- 
ported, as listed in tables 2-4 lend 2-5, below. W W  
the limits specified, a h r p  working set gives faster 
compilation while using more main mem- ory and less 
disc memory. Cb-tion performance is @en on the 
next page. 
Disc Memory: A hard disc with at least 40M byte 
capacity is required to support P ~ l l & p ' o ( I  program 
development. 

' NOTE; The fol lowln~ injbrmation is proridedjbr ganeral8uid- 
anm only. Memoq requirements of new releases of Pascal1 1000 
may differL/rom the reqdreznents gken in Tab& 2-4 and 2-5. 
The customer is responsible or chrcklng memory rrq~iremekts of ' 
the current release of Pasea f 11000 with an HP System8 Engi- 
nrer to detmntne the adequacy 01 system memory. 

Table 2-4. Main Memory Requirements for CDS - 
Configurations 

's the &fault sirr of the working set 

I .  

Table 2-5. Main Memory Requirements for Non-CDS 
Confilpuatione 

WOR- 
nlNo 
SET 
PAGES 

WOR- MEMORY REQUIRED kfl ?II BY NO. OF I m o  I c o N c u m t ~ w  cowIL%Nb s u P m R T m  I 

MEMORY REQUIRED k U ~ b  08 'BY NO. OF 
~ ~ ~ c v R R ~ T  rn~pfLTI6rsk S ~ ~ ~ R T B D  

1 1  2 '  3 1 4  5 1 6 

# 200 pages Is the default sitr of the working set 

Character Set 
Alphabetic cbarasters: All upper and lower case 
characters ,(A through Z and a through 2). 



NPmeric chmders :  The ten digits 0 through 9. 

@ Bpdd characters blank; cumncy symbol (I); apo- 
-he ('); left and right parentheses; comma (,); 
plus, mimu, equals, less than, and greater than sym- 
bob (+,-,SK, >); decimal point (.) ; slash; colon and 
d - c o b ,  left and right brdckets; left and right 
braces; carat (^); @ symbol; # sign; asterisk (*); and 

Compilation Performance 
Single-User Compilation Speeds: See Tables 2-6 and 
2-7. 

Multi-User Compilation Speeds: Compile speeds 
show less than 10% &gadation for up to three con- 
current compilations when each compilation is allo- 
cated b own working set of 110 pages for CDS use, 
350 to 450 pages for non-CDS use. 

lhMc 2-6. Compilation Speeds for CDS Configwationg 

F-Series computers a n  discontinued products, listed here for 
rrfrnncr only. 

COMPUTER 

A900 

A M .  A6OOt. 
& A700 

Table 2-7. Compilation Speeds for Non-CDS 
Confipations 

Integer: A 32-%it quantity, including sign, that ranges 
from -2,147,483,648 So +2,147,483,647. 

NO. OF 
P R O O W  
LINES 

600 
n w  
800 

5700 

COMPILATION SPEED 
LinsslMinute BY NUMBER 6~ w o m I N O  SET PAGES 

COMPUTBR 

Real: A 32-bit quantity with sign, exponent, and man- 
tissa that ranges from 22 -Lw to fZ127, with 6 to 7 
decimal digit accuracy. " . 

40 
nls 
400 
nls 
200 

kragnal: A 64-bit quantity with sign, exponent, and 
with same range as Real, above, but with 16 ) ?M digit accuracy. 

NO. OF 
P R O G W  
UNES 

-w Bodtan: A 16-bit variable in which only the low or- 
&r bit is used to determine the Boolean value m e  
(1) or false (0). 

80 
1000 
800 
600 
400 

COMPILATION SPEED 
~ I M i r m t e  BY NUMBER 6~ w o m I N O  SET PAGES 

2 0 0 1 2 5 0 1 ~ 0 1 3 5 0 1 4 0 0  

Char: Values are the set of characters defined by the 
8-bit ASCII character set. 
Subrange type: A data type can be identified as a 
subrange of another ordinal type (Integer, Boolean, 
Char, or enumeration type) in which the least and 
largest values of the subrange are identified. - 

60 
1100 
IMO 

600 
600 

Array type: A structure consisting of a fixed number 
of components which are all of the same type, called 
the component type in which the elements of the ar- 
ray are designated by indices. The array type defi- 
nition specifies the component type and the index 
type. Component type may be any typc, including an- 
other structured type. 

100 
1100 
1400 
600 
600 

String type: An ASCII character series of variable 
length (up to 32767 characters) represented by a vari- 
able. 
Record type: A structure consisting of a fixed number 
of components that can be of different typcs. For 
each component, called a field, the record definition 
specifies its type and an identifier. 
Set type: Defines a range of values which is the 
powerset of a base type, which can be Integer, 
Boolean, Char, or subrange or any enumeration type. 

F i e  type: Defines a structure consisting of a sequence 
of components that are all of the same type. The 
number of components (length) of the file is not fixed 
by the file definition. 

Compiler Options 
ALIAS: Specifies externally-accessible name of a Pas- 
cal program or module. 
ANSI: Issu'es warning for non-ANSI construms. 
ASMB: Specifies options to the assembler. 
AUTOPACE: Automatically pages before each routine 
in the listing. 
BASIC-STRING: Converts Pascal string parameters to 
BASIC string. 
BUFFERS: Defines the number of file buffers. 
CDS: Requests generation of CDS instructions, 
CODE: Enables code generation. 
CODE-CONSTANTS: Places structured constants in 
code space. 
CODE-INFO: Requests printing of generated code 
size information. 
CODE-OFFSETS: Prints the code offset of each Pas- 
cal line in the listing. 
DEBUG: Generates information needed by HP 
92860A Symbolic Debug/1000. 
DIRECT: Use of faster calling sequence for a given 
procedure. 
EMA: Specifies EMA and MSEG sizes. 
EMA-VAR: Allocates selected global variable in 
EMANMA. 



ERBOWWT: Specifics error return on an external 
routine. 
'FAST-REAL-OUT: Use faster, less precise output 
rautincs for real numbers. 

FIXED-STRING: Converts Pascal strjnp parameten 
to FORTRAN7x strings. 

HEAP: Chooses small or large heap model for the 
P r o m .  
HEA1P-DISPOSE: Chooms heap management algo- 
rithm . 
HEAPPARMS: Specifks one or two word VAR pa- 
rameter addresses. 

IDSIZE: Specifics the number of significant characters 
in identifiers (1 to 150) 

IMAGE: Reserves buffer space for Image programs. 

INCCUDE: Requests inclusion of source from another 
file for compilation. 

051: Provid~ 80- OXI 1600 @ -pet& tap . 
l I de r twe~  dhmnt inW product lIrteB hen  for nf rmce only. 

92833M Use Options . 
400: Use in HP 12100A !Wgk Board Computer, 

HP 2424A Mien, 14 Computet, HP 2434A Mi- 
cro 24 Computer, or HP 2484A Micro 24 SPU. 

600: Use in HP 2106BK Boorcf Computer, HP 2156B 
Computer, HP 2426EE Adicro 16 Compmwt &%P 
2436AiE Micro 26 Computk, HP 2 1 9 W  
Model 26 SPU, or HP 2486A Micro 26 SW. 

700: Use in HP 2137A Computer, HP 2437A Micro 
27 Computer, HP 2197C Model 27 SPU, 
HP 2487A Micro 27 SP , HP 2109E. 2113E, 

n. T 

P 
or 2117F' Computer, or HP 21786 Model 60 S 
ru. 

702: Upgrade fmm 92832AfR to 92833.Uk for uw on@ 
E/Fe-Series system for customer WlTH support 
service for 92832UR. 

INCLUDE-DEPTH: Specifies maximum depth of in- 890: Use in HP 2139A Computer, HP 24J9A Micro 
clude file nesting. 29 Co~nputcr, HP 2199ClD M@el 29 SW. or 0 
KEEPASMB: Saves the generated assembly file after HP 2489A Micro 29 SPU, at in any @era A/E/ 
compilation. F'-Series computer. With 92833A. aption 890 

includes the right to muchase one w more 9 
LINES: Specifies the n-umber of lines per page in the 2833R pmdu& with-Use Option 4@, 600, ,700, 
listing. andlor 890 for use on a cbmsponding addhional 

LINESIZE: Specifies the maximum number of char- computer(a). 

ncrcn in a teafile line. 891: Upgrade from previous &mion of 92833NR 0 
option 890 to latest version of same for custo- 

LIST*: Generates compiler listing. mer NOT on auppt smb. 
894: Upgrade to Use Option 890 from Use Option 

400. 
Ordering Information 896: Upgrade to UBC Option 890 from use ~ p t i o n  

600. 

" f I P  92833A PascaYlOOO (must order one of 897: Upgrade Use W o n  890 Use W o n  
700. 

a 
Use Options 400 through 897) 

l IdrrtijTes discortirued product listed Am for nfcnrca g l y .  
HP 92833A Pascal/ 1000 includes: 

1. PascaYlOOO CDS and Non-CDS compiler, lib- 
W, and enor message fne on sofrware media HP 92833R Right ta Copy P a ~ l O O O  Corn- 
option 02% 044. 050, or 051. ow of which must pum for Ulc ,,,, .n COmpUtQ Sys- ,be ordered. 

2. 92833-90005 Pascal Programmer's Reference tern (must order one of Use Ogt@s 400 
Manual. t h u g b  897) 

3. 97082-90002 Rooramming in Pascal (tutorial 
manual). 

4. 92833-90006 PascaUlOOO Software Numbering 
Catalog. 

92833A Media Options 
022: Provides software on CS/80 Cartridge Tape. 
044: Provides software on Microfloppy diqc for 

HP 12120Ae/12122A Integrated Mscs in Mi- 
cro/1000 Package or HP 9122D or 9133A*/B8/ 
H e n  or 91538 Disc. 

050: Provides software on 800 'cpi magnetic tape. 

The HP 928331 Right trr.Copy product is available 
only to customers who have purchased HP 92833A 
without an upgrade o@km. 92833R consists of: 

1. The license to analre; one copy of eoftware pur- 
chased with-9J833AGfor use on an additional sys- . , tern. 

2. 92833-90005 Pascal Frogrammet's Reference . 
Manual. 

3. 97Ol32-90002 F!ro~mming in Pascal ( ~ d a l  
manual). 

4. 92833-90006 P a d 1 0 0 0  Software ,Numbering 
Catalog. 



BASIU1 OOOC m HQEWLPTT 
PACKARD 

For Program Development 
in RTE-A or RTE-6/VM product number 92857A 

BASIC/1000C is a BASIC language subsystem for 
multi-user conversational program development, test- 
ing, debugging, execution, and compilation in hard .. disc based HP 1000 Computer Systems operating un- 
der RTE-A, RTE-ANC+, or RTE-6NM. 

a. F : r E Z r  with editor and multifunction debug- 
ger for fast, friendly, conversational program 
development. 
Compiler for very fast run-time performance and 
source security. 
Compatible with approximately 100 statements of 

@ HP 9026*19&15* Desktop Computer BASIC. 
m HP-IB statements. 

Multi-user system with multi-user interrupt 
handlina. 
User-controlled error handling statements. 
Labelled common. 
15-character variable names and line labels. 
Integer, double integer, and two-word and four- 
word floating point data types. 
I~lterpreter-controlled execution of large BASIC 
programs In EMANMA. 
Support of Jarge compiled BASIC programs using 
segmentation, 
Support for large data arrays in EMANMA. 
Access to compiled subroutines writteb in 
BASIC, FORTRAN, Pascal, and Macro11000. 
Compatibiliv with other HP 1000 software sub- 
systems via subroutine calls. 

Functional Description 

The Power of HP 9800 Series Desktop 
BASIC 
The statement A d  c a p a b ' i  set of BASICllPOOC is I) built upon a kernel set of approximately 100.state- 
menu and functions that are compatible with the 
BASIC used on the HP 9826A' and similar Hewlett- 
Packard 9800 Series Desktop Computers. Capa- 

bilities include single and double integer and two- and 
four-word floating point data types for a choice of 
precision, the convenience of multicharacter variable 
and label names, inputloutput to specific devices, in- 
cluding HP-IB devices, user-defined interrupt han- 
dling, formatted and unformatted 110, and access to 
disc file storage for data and programs. In addition to 
providing very good computational pawer on 
HP 1000-originated applications, BASIC1 1000C's sub- 
stantial compatibility with Desktop BASIC facilitates 
migration of applications from thousands of single-user 
SIP 9800 Series Desktop Computers ,around the world 
to the more versatile multi-user environment of HP 
1000 Computer Systems. 

The Ease and Convenience of Conversational 
Programming with the Interpreter 

BASIC programs are entered into the system via a 
terminal or a file. The BASICIlOOOC Interpreter 
checks each statement as it is entered. If a state- 
ment contains a syntax error, the line editor is in- 
voked and a message is issued to help the user correct 
that statement. A built-in debugger helps to correct 
program execution errors. The debugger can be used 
to display and change variables, trace program flow 
control, step 'n" lines in the program, set break- 
points, and continue program execution from any line 
number within the program. , 

The Efficiency and 'Speed of Compiled 
Programs 

BASIC11000C is the first BASIC subsystem for 
HP 1000 Computer Systems to include both an inter- 
preter and a compiler. After BASICI1000C programs 
have been entered, tested, and debugged with the in-, 
terpreter, the compiler can be used to translate the 
source code to relocatable object code for loading and 
execution in the same way, and as fast as, compiled 
FORTRAN or Pascal programs. Using compiled , 
BASIC programs ako helps to make the source code 
more secure, an important consideration for OEMs 
and software houses. 

Identifies discontinued product listed here for refirenee only. 



Multi-User Uperation With On-Line Program 
Development 
Muhi-user operation is supported in the RTE system 
by individually-identified copies of the BASIC/ 1000C 
Interpreter, each serving a different user. The, inter- 
preter operates in either conversational (program de- 
velopment) mode or run (program execution) mode. 
Under RTE, several copies of the BASIC/1000C In- 
terpreter can be used for program development while 
others are running progams. At the same time, devel- 
gped programs can be dbhpiled by mu!tiplc copies of 
h e  BRSIC/1000C Compiler and prtviausly-compiled 
BASIC, FORTRAN, Pascal, or Macro/1000 programs 
b n  be executing. 

Plenty of Space for Program Development 
and Data 
Within the limits of available main memory and disc 
memory, the BASIC/1000C Interpreter supports pro- 
grams of up to megabyte size and data arrays of up to 
six subscripts, with up to 32767 elements per subscript . This is done using the VMAIEMA and program seg- 
mentadon facilities of the RTE operating system. To 
use the large program or large data array capabiity, 
interpreted programs require no special action; com- 
piled programs require the use of compiler directives 
to manage VMA/EMA and the use of BASIC state- 
ments to manage program segments. On RTE-A ~ 4 t h  
VC+, program segments are managed by the ~perating 
system and q special action is required by the user. 
These compikr statements and directives are ignored 
by the, interpreter so that a p r o m  can be inttr- 
pmui Or c m e &  

Plua the Ability to Take Advantage of 
msting S o f ' t m  ' , . . . " .  
BASIC//OQOC can'call subroutha written in other 
prppammbg latyptages. Thus, applications in BASIC 
can take a d w a g e  of existing software, or subrou- 
tine8 can be M t n  in the mogt efficient. language, 
such as Macr6/1000 Assembly language, !and even 
optimized through the use of program prpfiling, where 
maximum execution speed & requirtd. 

How BASIC/lOOOC Relates to Other 
BAsICflOOo Subsystems 
With respect to capability, BASIC/1000C is generally a 

' superset of BASIC/1000D and BASiC11000~. 
BASIC11000C differs from BASICJlOOOD and L in 
that it offers multi-wr; real-time intermpt handling 
instead of the single-user, realgtime ask  scheduling of 
BASICflOObb and L. Also, some BASK/1000C func- 
tions have different keywords andlor different ordering 
of parameters. Because of these differences, programs 
written for use with BASIC/1000D or L will require 
modification for use with BASiC/lOOOC. 

How B@IC/lOOOC Exteads thr' $cop. ol ' 
Desktop BASIC @ 
BASIC/1000C matches HP 9800 Series Desktop 
BASIC as closely as is practical. However, unlike 
Desktop BASIC, which is designed for the single user, 
BASIC/1000C takes advantage of the more pcmcrful 
real-time, multi-user environment of the RTE operat- 
ing system and its subsystems. 'This results In some 
differences in program statement rependre and struc- 
w e .  Also, RTE softwan subaystck, such as h g t ,  ' 
are accessed by program calls, rather thqn direct, 
firmware-based BASIC atati!m'ents as in 9809 Series . 
Desktop BASIC. To accommodate these difkrcrices, 
programs written in Desktop BASIC will require modi- 
fication to run in BASICll0t)OC. 

Functional Specifications ' 

Environment 
Operating System: HP 1000 A-Series Csmputer Sys- 
tem with hard disc operating under RTE-A or 
HP 1000 E/F0-Series Computer System opendng wr- 
der RTE-6NM that meeta the"midmum hardware 

0 
requirements of the operatin& system plus enough 
memory for all concurrent pmgmp development and 
program compilation sessions. 

Interpreter Memory ~~uiremcntdr., Thl! interpreter 
consists of two programs, the BASIC, Editor, which 
requires a SO-page (100 kB) parfitiod for each W r ,  
and the BASIC Executor. Padtion requirement for 
the Executor is 200-pages (400 kB) for each user. 
Unless a program uses strings or am* larger than 
2 kB, no noticeable puformancs impmvement is real. 
ized in ti partition larger than 200 pages. 

Compiler Memory Requirements The compiler re- 
quires a Virtual Memory parrition of 190 p a p  (380 " 

a). Compilation speed ~ y a  fi6m 500 io 650 lines . 
per minute. 

cornpil& Disc Requirements: The c&piicr, Wrp-  
reter, and auxiliary files require at least 20 MB of disc 
space to load and run. 

Pro- Scheddbg ia the RTE ~ v i r o m e n t  
Interpreter and Compiler ~chadal i* '~:  The BASIC/ 
lOOOC Intetprtter and Compiler a n  usn-scheduled 

*pro a m ,  multiple copies of which can be scheduled 
at t f  e same time by different users. 

Intempt-Scheduled Ekecution of Subprograms . 
Wthin User's Programs: BASIC/1000C includes an 
ON INTR statement that can be used to cause the 
execution. of a subprogram in response to an HP-IB 
SRQ internipt from a specified device in RTE-6NM 
or HP-IB SRQ. GPIO, and terminal interrupts in 
RTE-A. ' 

Identifies dfswntinuad product listed here for rcfermce only. 



Scheduling of Compiled Programs: In addition to 
having the ON INTR scheduling capability of the in- 
terpreter, compiled BASIC11000C program$ can be 
scheduled within the RTE operating system by the 
user, time, event, or another program, in the same 
way as any other compiled or assembled pmgram. 

Data mes 

Program Data Capacity 
BASICI1000C supports arrays with up to six sub- 
scripts, up to 32767 elements per subscript, for a total 
array size of approximately (227-600,000) bytes, using 
the EMANMA capability of the RTE system. 

Program Form 

Acceptability of Lowercase: F,xcept for keywords, 
which must in uppercase, all program content can 
be in uppercase and lowercase. Names resembling 
keywords which are not keywords must contain at 
least one lowercase character. 

Descrlptlve Error Messages: Error messages describe 
the nature of errors, in most cases sparing the user 
the inconvenience of consulting the manual to  inter- 
pret error numbers. However, error numbers are in- 
cluded in most error messages to provide a reference 
to more detailed information. 

Numeric Type Defaulting: Floating point constants, 
and variables that are not specifically given a type in 
the program, have a default floating point type that 
may be set by the user. 

BASICI1000C and RTE Subsystems 
The BASIC11000C Interpreter and Compiler works 
with the following RTE subsystems: 

1. 9286 1A Graphicsl1000-11 Version 2.0 Device-ln- 
dependent Graphics Library,. 

2. 92081A Image11000-I1 Data Base Management 
System. 

3. 92069A Image11000 Data Base Management Sys- 
tem. 

4. 9 1750A DS11000-IV Network Software. 
5. 92860A Symbolic Debug11000 (compiled BASIC 

programs only). 

The BASIC11000C Interpreter also works with the 
92862A Graphicsl1000-I1 Version 2.0 Advanced 
Graphics Package with a limit of 60k bytes of AGP 
routines accessible from any one BASIC program. 

Compiler Options That Affect the Program 
Listing 

. , 
' Lines per page. 

List onloff. 

Page feed for control of program listing. 

$BASIC or $TITLE for headings on LOAD MAP or 
LISTING. 

Compiler Options That Affect Program 
Structure or Execution * 

Default twolfour-word floating point for setting size 
of all floating point constants and default-type vari- 
ables. 

EMA for specifying common blocks to be stored in 
EMAIVMA. I 

$PROGRAM directive for specifying program name. 

SCDS ONIOFF for specifying VC+ support for A- 
Series systems. 

SDEF for specifying external function, return type, 
and parameter type. 

$SUB for specifying external subroutine parameter 
type. 
$SEGMENT for sbifying segment boundaries in 
single-level disc segmentation. 

SREALTIME ONIOFF for specifying interrupt 
handing (requires extra code). 

Program priority designation for RTE system. . ,  
Variable and Label Names: Names of variables and 
labels may use up to 15 significant characters, includ- Range onloff for contml of run-time range checking 
ing uppercase and lowercase letters, digits, and under- for expression overflow. Turn-off of range checking 
scores. An all caps variable or label must not also be significantly improves program execution speed and 
a keyword. reduces memory requirements. 



92857A BASIC/I& (must order one of 
Urn Options 400 through 897) 

BASIC/1000C consists of: 

1. B A S I C ~ ~ O O ~ ~ :  Interpreter and BASIC/IOOOC 
. , , Compiler on so@yare Media Option 022, 044, ' 030, or 051, one of which must be ordered. 

2. 92857-90001 BASICilOOBC Reference Manual. 
3. 92857-90002 BASICilOOOC Confipmion Guide. 
4. 92857-90003 BASICi1000C Quick Reference 

Guide. 

92857A Meclia Options 

622: Provides software on CS/80 cartridge tape. 

W, Provides softwwe on microfloppy disc for 
HP 12120A*/l2122A Integrated Discs in M- 
cYollOOO package or HP 9122D. 9133A*/B*/ 
H e n ,  or 9153B Disc. 

056: M d e s  software on 800 cpi, 9-track mag tape. . 

651: Provides software on 1600 cpi, 9-track mag tape. 
I & ~ @ e s  discontinued product listed hem for reference only. 

92857AIR Use Options 
108: UBC h HP 121WA Single Board Computer, 

HP.2424~ Micro 14 Computer, HP 2434A Mi- 
#o 24 Computer, or HP 2484A Micro 24 SW. 

600: Use in HP 2106BK Board Computer, HP 2156B 
Computer, HP 2426EiF Micro 16 Computer, 
HP 2436NE lficm 26 Computer, HP 2196CiD 
Model 26 SPU, or HP 2486A Micro 26 SPU. 

QB1: Upnade from p~evl01-1~ version of 92857AiR op- 
.tion 600 u, latest version of same for customer 
NOT on syrpart -service. 

633: Up~cade from 92076A BASICI1000L to 92857A 
for usb in Ad00 system for user on software sup- 
pot% service. 

604: Upgrade from 92076A BASIC/1000L to 92'857A 
for use in A600 system for user NOT on soft: 
ware support service. 

7QO: U8k in HP 2137A Computer, HP 2437A Micro 
- . , Hf 3197C/D Model 27 SPU, 

HP 2487Pp. Micro 27 BPU, HP 2169E, 2113E, 
, :. or 2 1 17F' Computer, or HP 2 178C Model 60 

sm. 

701: Upgrade from previous version of 92857AiR op- 
tion 700 to latest version of m e  for cummcr 
NOT on support service. , 

703: Upgrade from 92076A BASIC/lW&L or 
92101A BASIC/1000D to 92857A for use in 
A700 or EIF-Series system for user on software 
sueport service. 

704: upgrad'e from 92076A BASIC/1000L or -921OlA 
BASICY1000D to 92857A for use In A700 or 
E/F-Series system for user NOT on softwpre 
support service. 

890: Use in HP 2139A Computer, HP 2439A Micro 
29 Computer, HP 2199C/D Model 29 SPU, or 
HP 2489A Micro 29 SPU or in any other ME/ 
F*-Series computer or SPU. Wigh 92857A, op- 
tion 890 includes the right to purchase one or 
more 928578 products with Use option 400, a 600, 700, andor 890 for use on a comspooding 
additional computer(s) . 

891: Upgrade from previous version of 92857A 
option 890 to latest version of same for 
customer NOT on support service. 

a 
894: Upgrade to Use Option 890 from Use Option 

400. \ 

896: Upgrade to Use Option 890 from Use Option 
600. 

897: Upgrade to Use Option 890 from Use Option 
700. 

HP 92857R Bight to copy BASIC/1080C for 
Use on One- AddbIbP1 Computer System 
(must order one of Use Options 400 thclgn 
897! i .. 
The HP 92857R product is available only to custo- 
mers who have purchycd a license to use 92857A 
without an u p b &  option. 92857R oonoisrs of: 

1. The ljcense to make one cppy of roftware pur- 
chasad with 92857A for use on an additional ' 
system. 

2. 92857.90001 B ~ C / l 0 0 0 C  Reference M a d .  
3,92857-90002 BASICllOOOC Conflmtion Guide. 
4. 92857-90003 BASIC/1000C Quick Reference 

Guide. 

Software Support 
See the HP 1000 Ordering Guide, 5954-8564 or later 
revi$ion.' for d m  and a- of mftmre 
support products for BASIC11000C. 

IdentiPrt dhcontinurd product llstrd hen for r4fmncc only. 

r) 



- For Program Development in RTE-A product number 92125A 

HP 92125A Ada11000 is an Ada compiler for use in 
hard disc based HP 1000 A-Series Computer Systems 
operating under RTE-ANC+. This new Ada11000 
compiler, which is based on an Ada compiler technol- 
ogy developed by Alsys, S.A., equips HP 1000 A-Se- 

@ 
,ries computer systems to develop and/or execute pro- 
gams written in the increasingly important Ada pro- 
~~g language. Now, the real-time computational 
and operational power of HP 1000 A-Series comput- 
ers can be put to work in mission-critical applications @ for the U. S. Department of Defense (DoD), the 
NATO defense community, the U.S. Federal Aviation 
Agency, and NASA. And, of couse, HP 1000 A- 
Series computers can now also be applied to Ada- 
programmed applications being developed by a grow- 
ing number of private users and non-DoD governmen- - 
td agencies and contractors. * In addition. the new Ada11000 compiler joins the 
compiler previously introduced for HP 9000 Series 
300 computers and that concurrently being introduced 
far HP 9000 Series 500 computers. It thereby contrib- 
uta mattriaily to the transportabm of Ada programs 
mifrom those other HP computers, facilitating imple- 

of one-vendor solutions that take advantage 
strengths of several different HP com- 

The Ada programming language was developed from 
U.S. Department of Defense spe~ifications~for a single 
programming language designed to decreast the devel- 
opment and maintenance costs of large-scale software 
systems. After six years of international design compe- 
tition, extensive evaluation, and testing, the Ada lan- 
guage was adopted by the Department of Defense and 
approved a$ an American National Standards Institute 
(ANSI) standard and as an International Standards 
Organization (ISO) standard. 

Ada is a modem programming language which sup- 
ports the most advanced programming concepts with 
features contributing to programming flexibility and 
productivity. Ada is a general-pwpose programming 
lanmrarre that can be used in commercial, industrial, 
a d  ed-ucational environments. It is ideal for large- 
scale applications requiring ti great deal of time and 
human- &sources for -deveiopment and maintenance. 

Ada is  a registered trademark of the U.S. Government 
(A JPO) . 

Ada Language Benefits 
B Superior readability and maintainability of 

programs. 

Strong typing for early detection of programming 
errors. 
Facilities for development of large applications 
by teams of programmers, including mechanisms 
for encapsulation, separate compilation, and li- 
brary management. 
Exception handling at the block level, with pro- 
gram control over the consequences and propa- 
gation of error conditions. 

a Support for data abstraction that enhances pro- 
gram portability. 
Support for concurrent programming. 

a Support for generic program units that encour- 
ages reuse of program components. 

a Support for overloading of both operators and 
names that allows easy extensibility of prede- 
fined operators and functions to user-defined 
data types. 

Features 
Software Engineering Support 
-Packages provide the abiity to encapsulate data 

and procedures by hiding implementation detail& 
facilitating re-use and maintenance of programs. 

-Separate compilation lends itself to subdivision of 
complex programs into smaller, easier to under- 
stand modules, which can be developed sepa- 
rately. The compiler maintains consistent and cur- 
rent interfaces between program modules. 

-Tasks provide high-1-1 language support for con- 
current programming, eliminating the need for 
operating system dependent features that limit pro- 
gram portability. 

-Generics provide a mechanism for creating tem- 
plates of program units which can be used to gen- 
e m  customized versions via a powerful 
parameterization mechanism. 

-Overloading (giving multiple meanings to a single 
symbol or name) allows the reuse of names, such 
as defining "+" for a new data type; this gives the 
abiiy to produce more readable and maintaiiable 
programs. 



- C h e g  of declared subpromm interfaces for 
conmiotency by the compiler enhances program 
reliability. 

Coatrd Structures 
-Support far structured propmmhg with if-then- 

else, case, loop, and exit conw~ucts makes pm- 
ms easier to write and easier to understand. - #%ct statement provides stmctured, high-kwl 

, aQirtraf of mu&-tasking applications. 
-9hqtion management features provide the ability 
to enhance program teliability by d t t d n g  and 
lmndhg run-time exception conditi-. 

Data SInretuns 
- h k u  d m  types lndude character, Boolean, inte- 

ger. and float. 
'--6 data types h h d e  arrays end army 

rlices (partionr of an m y ) ,  and and vari- 
ant swxcis (records that can take one of several 
d i m  forms). A m p  may haw etynamic 
bQunds. 

-Access types provide a rnechanbm for dynamic 
crestion of data objects. 

defhkions provide high-level sqqmrt for 
deapa ~ . ~ a n d l i m i t o d * t ~ t g p c r  -Ihta ?!!& 
provide contmfied access to apembns on pro- 
&ramm-defined rypor. 

-Stmqe typing ~ ~ ~ I K C S  that o b j a  of a givm type 
take only appropriate vahw and controls the 
kinds of operations that can be performed on 
vaktts of the type. 

Input/Output 
-2- inpdaqput prgvidu chatoaur stream YO 

(t*, t9dfram tuqrIaalr and ASCII files). 
' -Sequential i qdou lp t  provides b i i  s t M m  I10 

(t.g.. mqneeic we W8). 
-thu inputloutput provides direct access 

binary YO (e.g., disc Aks). 

p = w a  
pclya include TWKT 10, SEQUEN- 

TIAL -10, DIRECT-10, ~O~EXCBP~~ONS, 
CALENDAR, STANDARD, SYSTEM, and 
MATH-LI B. 

-The Redefined package STANDARD provides ~~ fw ekmemary data types and operators 
(e.g., W#n, '+"). 

-The Predefined package SYSTEM cortoinr a wl- 
kaion of system-specific co- represemiq 

. m e ~ - b e ~ n t  infommtion (e.&, the smallest 
and largest representable integers). 

-The package MATH-LIB provides trigonometric 
adhyperbolicfunetionrasanllu~quaveroor, 
exponential, and bg hctbm. These ftmchna 
take advan- of the mierocade on 
HP 1000 A7W and A r G  

B Multtpk! A& Progroa, Libraries 
" A d a ( 1 0 0 0 ~ m u t t i p l a p r o g a m  ibaiica, 
puped in f a d e s .  This facilitates commmh of 

v t r y ~ p r o g n u n s t h a t c a n b e b u i h f m m ~  
program ~braricl rithln a flmlly. w e n u  (I) 
large progaax can be developed in par8lkl4- 
Separate  pro^ liblalie. 
-A Family Manager isiprovided to mdaah and 

control complete families of Ada pmgmm librar- 
ies. The Family Managq pmvkb ammamb to: 

create a family of liifaiiu, 
remwe a family, 
list libraries in a family, 
taeuver a famify. 

-The Library Manapr is provided m inaiirt9in..inrii- 
vidual Ada program b i w .  Ths Wbrary Man- 
ager and utilities provide calmads so: - 
create proe~am Ihuks, 

*-move prograixi libraries, 
tmame program libraries, 

- v p r Q Y - - *  
-nP Unit Mmqpc mnQini h W E i o n  on a -~ss-=P- unfa 

.od mwm h t  Am pro- 
most current vt&on of sepmWy raPnpDled units, 
The Unit Manager proviUe8 cxmmamb to: 
* l i s t p m g r a l n ~ ' m a ~ ,  
*'&a intmkpendencies between prqpm dts .  

0 
em& propm and their d~pbndenta, 
link program units in isparate, ti-, 
dscc anaPhor i i i  as default Hbm$ 

*validate wits in a liiiry, 
display closure of a uaft in. a library, 
view all units and links in a liiiirary. 

Access to Non-Ada Programs 
-Ada11000 provides a mechanism for making ah- -- 

program calls to code written in other latrguagts: 
Pascal/IOOO, FORTRAN 7x, and MacdlOOO As- 
sembkr. AdaflgOO supports sgstem c a b  and & 
to HP 1OOO feature gmlduas. 1, 

Compiler Diagnostics 
-Comprehtndve diagrnostic messages Indicate the 

c a m  of au snor and,@c the rebant section d 
the referepce manual. 

* 
-Compiler a l s o ~ p p s s i b l e ~ ~  

tive8ctionandpaovklewtpand#idetaL;rbwt + 

program objects (types, variables, ctc.) in- in 
detected errors. 

Code Optimization 
-High-level optimization to elbinate zedur#faat - 

run-time checks and low-kvel opthbdon are 
optional. 

-Optional 'in-liningw of ~~ either auto- 
m a W y  or rs&mbly. 

Conditiod Compilation 
-Add1000 s u p p ~ c s  a conditbd compThtion 

mechanism. 

nw-& ~ d ~ t  support 
-AdallOUO luppom bah 32-bit and Mbil floating @ 
poim numcrk rsprcsentationa ond operati-. The 
Ada pckage AABTH_LIB provide8 additianal 
floating point math functions. 



. Representation Specifications 
Ada11000 supports representation specifications, 
with control to the word level. Thii gives the pro- 
grammer detailed control over the layout of data in 
specified data structures, as follows: 
-Record Representation Clauses - to specify the 

storage layout of record components. 
-Length Clauses - to specify the amount of storage 

for a collection, an activation of a task, and f6r 
objects of a given type. Also, to specify T'small 
for a fixed point type. 

-Enumeration Clauses - to specify the internal 
integer codes for literals of an enumeration type. 

Corn pa tibili ty 
Ada11000 conforms to the ANSI and IS0 standards 
for Ada (ANSIIMIL-STD- 18 15A- 1983 and IS018652- 
1987 Programming Languages - Ada). Compliance 
with these standards requires that no extensions be 
applied r,o the Language as defined and that no subset 

@ of the language be implemented. - 
Ada/1000 will be validated by the Ada Joint Rogram 
Office (AJPO) with the Ada Compiler Validation Ca- 
pability (ACVC) version 1.8 prior to its first release. 
Thereafter, comvatibii will be confirmed annually in 
accordance with-the re4alidation requirements estab- 

a lished and administered by the AJPO. 

System Environment 
Opergthg System 
HP 92125A Ada11000 operates under RTE:ANC+ 

@ version 5000 or later. 

Main Memory 
HP 92125A ~&/1000  requires 6 megabytes of main 
memory for program development. 

Disc Memory 
HP 92125A Ada11000 requires approximately 128 
megabytes of hard disc memory for program develop- 
ment, of which approximately 15 megabytes is -re- 
quired for Ada11000 files. 

Ordering Information 
HP 92125A Ada11000 (must order one of Use 
Options 400 through 897) 
Ada11000 consists of: 

1. Ada11000 Compiler and Libraries on software 
Media Option 022 or 051, one of which must 
be ordered. 

2. 92125-90001 Ada11000 User's Guide. 
3. 97055-90610 Reference Manual for the Ada 

I Rogramming Language. 

4. 92125-90002 Reference Manual for the Ada Pro- 
gramming Language, Appendix F (for HP 1000). 

5. 92 125-90003 Ada Project Development Guide. 
6. 97055-9061 1 Programming in Ada textbook. 

92125A Media Options 
022: Provides software on CSl80 cartridge tape. 
051: Provides software on 1600 cpi, 9-track mag tape. 

92125AIR Use Options 
400: Use in HP 12100A Single Board Computer, 

2424A Micro 14 Computer, 2434A Micro 24 
Computer, or HP 2484A Micro 24 SPU. 

600: Use in HP 2106BK Board Computer. 21568 
Computer. 2426ElF Micro 16 Computer, 
2436A/E Micro 26 Computer. HP 2196ClD 
Model 26 SPU, or HP 2486A Micro 26 SPU. 

700: Use in HP 2137A Computer, 2437A Micro 27 
Computer, HP 2197ClD Model 27 SPU, or 
HP 2487A Micro 27 SPU. 

890: Use in HP 2139A Computer, HP 2439A Micro 
29 Computer, HP 2199ClD Model 29 SPU, or 
HP 2489A Micro 29 SPU. 

891: Upgrade from previous version of 92 125A 
option 890 to latest version of same for 
customer NOT on support service. 

894: Upgrade to Use Option 890 from Use Option 
400. 

896: Upgrade to Use Option 890 from Use Option 
600. 

897: Upgrade to Use Option 890 from Use Option 
700. 

HP 92125R Right to copy Ada11000 for Use 
on One Additional Computer System (must 
order one of Use Options 400 through 897) 
The HP 92125R product is available only to custo- 
mers who have purchased a license to use 92125A 
without an upgrade option. 92125R consists of: 

1. The license to make one copy of software pur- 
chased with 92125A for use on an additional 
system. 

2.The license to make one copy of any of manual 
items 2 through 6 furnished with 92125A. 

Software Support 
Software Support for 92125AlR Ada11000 is similar to 
that available for other HP 1000 programming lan- 
guages. See the HP 1000 Ordering Guide. 5954-8564 
or later revision, for definitions and types of software 
support products available for HP 1000 programming 
languages. Check software support pricing with your 
local HP Field Sales Office. . 





Macro/1000 Assembler 
e 

@ For Program Development ' 

in RTE-A or RTE-6NM 

Macro/1000 is an assembler designed to give users 
complete control over each computer instruction while 
significantly enhancing productivity through full macro 
capabiities and high-order language type constructs. 
At the same time, Macro/1000 offen full upward 
compatibility with the RTE-IVB* assembler while pro- 
viding approximately double its assembly performance. 

Features 
Structure. 
M a w  capabilities that enhance code portability 
and program readability. 
Library of commonly-used macros. 

= Conditional assembly instructions. a Modularity. 
File and string manipulation utilities. 

m 16-character variable names. 
Symbolic addressing. 
Enhanced trror control and reporting. 
Extreq@ly fast compilations. @ m Compatibility with HP 1000 s4fh .u .  subsystemr, 
such aa Imand1000. Graphics/1000-11, and 

m Hamnrn 
PACKARD 

Included in RTE-A and RTE-6NM 

String Manipulation Utilities 
These four assembly-time string manipulation utilities 
can be used in expressions: 

A Length constract can be used to measure the char- 
acter count in a string, allowing various changes to the 

' 

suing's content without funher edits to the code used 
for string manipulation. 

A Substring utility helps the programmer to operate 
on segments of a character string. 

Upper Case Map changes lower case characters to 
upper case characters. 

A Type attribute can be used to determine whether 
an assembly time variable has been declared to be 
integer, character, or not yet declared. 

File Manipulation Instructions 
Macto/1000 file manipulation instructions can be used 
to merge separate files and assemble them together a8 
independent macros or subroutines. An INCLUDE 
statement can be used to copy a designated file of 
code, macro definitions, or data into the source at a 
desired point. A MACLIB statement can be used to 
identify a file as a macro library. 

Functional Description New Pseudo Operations 
Macro/1000 is a superset of the RTE-IVB* Assem- 
bler, with the following extensions: 

Powerful Macro Facility 
A macro facility supports the passing of constants, 
labels, expressions, and complete instructions as pa- 
rameters. Macros can be nested within macros, with 
the level of nesting W e d  only by the amount of disc 
memory. Macro/1000 further allows recursion and 
cross-recursion between macro definitions t o  enhance 
the programmer's capabilities. 

Macro/1000 provides 23 new pseudo operations which 
give the programmer more control over assembly time 
options. These include commands to specify where a 
table of literal values is located, to repeat a sequence 
of code, to fix the size of ,an Extended Memory Area 
(EMA), or to define an address to EMA. 

RTE-NB is a discontinued product listed here for rq/crsna 
only. 



MacrdlDOO 
? I 

Functional Specification$ 

Operating System: Macro/1000 executes on any 
HP 1000 Computer System operating under RTE-A or 
RTEL-6NM. 

Memory Requirements: 36k bytes, minimum; best 
ppr60qmnct is achieved with more memory, up to a 
maximum of 64k bytes. 

Compilation S p e d  (CPU time): 5000-4000 lines per 
minute. 

.. Macro Program Execution: Generated code runs 
under RTE-A or RTE-6NM, rev code 2140 or later. 

Character Set 

, Alphabetic Characters: All upper and lower case 
. characten (A through Z and a through 2). 

Numrlc Characters: The ten digb 0 through 9. 

S w a l  Characters: blank; equal, plus, minus, less 
than, and greater than symbols; period; comma; aster- 
isk;% slnsh and backslaah; left and right parentheses; 

I single and double quotes; kk and right brackets; co- 
lon and semicolon; currency symbol (e.g., $) ; percent 
d@; quesdon mark; exclamation point; ampersand; at 
si&n (a) ; sharp sign (#) ; and carat (^) . 
pFasram Form 
h w e r  Case: Lower case keywords ate accepted and 
mapped into upper case for improved readability. 

pmmst  ~imm:'~omments can be tramxibed into a 
8ourceprogramtn~ways .  Anaweriskinthe 
fitst poridon or semicolon as che firW nonblank char- 
acter is accepted as the start of a comment line. Ad- 

, ditionally, charaacrs following a backslaah o) in an 
operand field are interpreted as comments. 

Error Directory: Macro/1000 incorporates one of the 
most descriptive error message dhctbries available on 
HP 1000 Computer Systems, in addition supporting 
the declaration and listing of user-defined errors. 

Assembler Options 
R: Productk relocatable assembly 
A: Produces absolute asstdbly 
L: Produces program listing 
C: Produces cross-reference table of symbols, labels; 

and op coder 
Q: Omits op code fields from instruction vakres that 

appear in the p r o m  listing 
T: Pruducee Symbol Table Listing . 
M: Creates Macro library. 

Ordering informa tion 
Macro/1000 software and the Macro/1000 Reference 
Manual (92059-90001) are included in HP 1000 A- 
Series Computer Systems, in the HP 92077A RTE-A 
operating system. 

Software Support 
Software support for Macro/1000 is included with soft- 
ware support for RTE-A. See the HB 1000 Ordering 
Guide, 5954-8564 or later revision, for definitions and 
availability-of software support products for RTE-A. 



For Data Base Management product number 9208 1A 

Image11000-I1 is a general-purpose data base manage- 
ment software system with Query designed for use in 
HP 1000 Computer Systems managed by HPs RTE-A 
and RTE-6NM operating Systems. Imagel1000-I1 
provides a complete software package for consolidating 
large quantities of data into a single, interrelated data 
base that can be shared by many different users for a 
wide variety of purposes. In combination with DisVlb- 
used Systems/1000-IV software, Image11000-I1 services 
reniote data base access requests. Image1 1000-11 
includes recove iy features that protect data base sys- 
tems from loss of data, thus ensuring high availability 
and improved productivity. The product is well suited 
to applications that are sensitive to data loss, or a ce s -  
sive downtime. 

Features 
Host language subroutines for logical transaction 
definition and the ability to undo a transaction. 

8 'Optional transaction logging and recovery for 
guaranteed data integrity and high data avail- 
ability 

I Roll-back recovery for fact recovery from loss of 
volatile memory, with minimum downtime 
Roll-forward recovery for data protection against 
d k  vaeh  
Data set locking for multi-user, multiprogram, 
Concurrent access to multiple data sets within a 
data base 

I Single program control of all data base access 
I Singleword integer, double-word integer, two- 
word real, four-word read, and ASCII character 
string data types supported 

8 Concurreet access for up to 100 users per data 
b- . 

8 Existing Imagd1000-I1 data bases can by physi- 
cally restructured as Imagel1000-I1 data bases 
using a utility program 

I Host language subroutines callable from Pascal, 
FORTRAN, BASICIlOOOC, H P  RTE Assembly o r  
Macro/1000 Assembly Language. 

8 Data base capacity u p  to 3.2G bytes under 
RTE-6NM and RTE-A 
Protection against unauthorized access a t  data 
base and data item level 

8 Up to 16 search keys per data set for fast data 
access 

8 Remote data base access via DS11000-IV 
8 Recovery of allocated Image resources from 

aborted programs 
8 Query facility that provides the non-programmer 

with English-like commands to easily retrieva, 
alter, and report information 

8 Support of Code and Data Separation in RTE-A 
with VC+ 

8 Support of both Command Interpreter (CI) and 
FMGR file systems 



Functional Description 
Image/l000-I1 Data Base Structure 
Image/1000-I1 is primarily a path oriented or chain 
approach to data retrieval. Pointers are maintained 
which logically connect records with common attrib- 
utes into chained lists. This allows cross-referenced 
access to collections of data down to the smallest unit 
and makq ft possible to access related data very 
quickly. 

An ImageI1000-I1 data base consists of one or more 
data sets (files) that have some logical relationship to 
one another. A data set consists of one or more 
fixed length data entries (records). A data entry con- 
sists of one or more data items (fields). 

DATA BASE 
DATA DATA DATA 
SET1 SET2 SET3 " '  

DATA 
SET n --- --- - - -_ -- 

DATA SET -- 
-- v -  - - - - -_ 

Imagd1000-I1 supports master and detail data sets. 
Master data sets are a collection of key values used 
far foW access to information stored either in the mas- 
ter data set or a related d d  data set. Master data 
set13 can be linked to more than one item in a detail 
data set. Access to a data en* in a master data set 
may be calculated (hashed), based on the key value 
of the data enuy. Access to data envies in a detail 
data set is usually via a key value that is chained from 
a rehted master data set. Data entries can also be 
accessed serially or directly. 

IMAGE STRUCTURE 

M A I L  

DETAL 

Reasons for Using Iihage11000-I1 
Strong Foundation 
Imoge/1000-I1 is built on the solid foundation estab- 
lished by the Image Data Base Management software 
family and the RTE-A and RTE-6NM Real-Time Ex- 

ecutive operating systems. It is 100 percent backward @ compatible with 92069A Image/1000 on the call level. 

High Speed Data Access 
Single program (DBMON) control of all data base 
access and a memory cache for data, decreases the 
number of disc accesses. Image/1000-11's capacity to 
service 100 concurrent active programs, and the ability 
to lock on the data set level provide the means to 

@ 
develop applications with high throughput require- 
ments. 

Data Base Integrity 
In order to protect against data base corruption, 
Image/ 1000-11 keeps a file of all "before-imagesw prior 
to modifying the data base. A befoqe-image is a copy 
of a data record made before madiCcation begins. If 8 a system crash occurs, the before-images are restored, 
ensuring a physically consistent data base. 

To ensure logical data base integrity following a pro- 
gram abort or memory failure, Image/Z000-I1 uses a 
roll-back logging scheme and maintains a disc log file 

a 
of transactions as they are performed. A trarisaction 
is a group of logically related Image calls in which all 
or none must be completed. In the event of a crash, 
Image can redo completed transactions and undo in- 
complete transactions. 

To prevent loss of data from disc failure, transactions 0 
can be w d  to a permanent storage device, such as 
a magnetic tape, using "roll-forwardw logging. This 
transaction log is available for data base restoration in 
the eyent of a disc crash. A utility program is pro- 
vided which recreates all transactions completed be- 
tween the time of the last backup and a crash. a 
Data Independence 
The description of the data base is independent of the 
programs that access the data base. Image/1000- I1 
maintains all the pointers necessary to logically relate 
the data. Rogrammers can access the data 'b'ae with- 
out concern for how the data is physically structured. 
It is possible to reorganize the data without requiring a 
change to any programs. Application programs can be 
modified without a need to change the data structure 
or the physical data storage devices. 

Multiple Usage of Data 
Common data may be shared between the different 
application programs that use the data base, thereby 
reducing data redundancy and physical storage. Inde- 
pendent data files that dontain redundant information 
can be updated simultaneously. 

Ease of Data Access 
The data base can be acceskd by either a user-writ- 
ten application program or by the Query language fa- 
cility included with Image/1000-11. Application pro- 



grams can be written in Pascal, FORTRAN, BASIC/ 
1000C. or Macro/1000 Assembler language. The data 
base can be accessed with a host language, using one 
of four reading methods: serial (sequential), direct (as 
with a file management system), calculated (hashed), 
or chai id  (using a key item). The data base also 
allows users to have chained entries alphabetically or 
numerically ordered by a secondary item value. 
Query, a program which allows non-programmers to 
easily locate, report and update data values, is excel- 
lent for ad hoc inquiry to the data base, either inter- 
actively or in batch mode. Query enhancements in- 
clude time and date stamping, the implementation of 
transaction commands, right margin truncating of AS- 
CII fiks in reports, and select file defaulting. 

Data Security 
Each data item in the data base can be protected 
from unauthorized access by the assignment of a stcu- 
rity code. By specifying a different privacy level for 
read and write operations on each data item, users 
can be permitted read but not change a particular 
data item. 

, 

Remote Data Base Access 
Image/1000-I1 combined with DS/1000-IV allows pro- 
grams on a local HP 1000 Computer System to access 
remote Image/1000-I1 data bases at RTE-6NM and 
RTE-A based systems'. Query can also be scheduled 
at a remote system site using LU mapping if a 
DS/1000-IV link is available. The remote site would 
be the location of the data base to be accessed. 

NOTE: The user program on the local system must be loaded 
with the lmage11000-11 library, and the remote system must 
be executing the Image11000-II subsystems DBMON and 
RDBAM. 

After creation of the data base, the user can then use 
the DBBLD (Data Base Build) utility program to load 
data into the data base. DBBLD can be usCd for 
both initially storing lagge amounts of data into a data 
base, or adding data to existing data bases. 

Querying the Data Base 
An Image/1000-I1 data base can be accessed by 
Query to allow the non-programmer to retrieve and ' 
report data from a data base or to update infonnation 
in the data base through easy-to-use English-like com- 
mands. Query also provides the experienced pro- 
grammer fast, easy access to the data base to help 
debug application programs. 

Security. Query adheres to all security provisions that 
are specified during the definition phase of an Im- 
age/1000-I1 data base. A security code must be speci- 
fied to access a data base. Query returns an error if 
a user attempts to access a data base or data item 
without the correct security code and privacy level 
words. 

Multicriteria Data Selection. Recise information 
can be retrieved from a data set using logical relation- 
ships between data items and their values (is, is not, is 
less than, etc.) using logical connectors (ANDs and 
O h ) .  

Reporting Data. After information is retrieved from 
a data base, Query can format and generate a variety 
of reports that can be listed to either a device or file. 
Reports can include page headings, column heading+, 
page numbers, etc. Items of data can appear in a . 
report, can be format edited, averaged, totaled, and 
subtotaled. Information to be reported can be sorted 
by multiple categories. 

Updating a Data Base. , Information retrieved can %c 
modified or deleted from the data base. New records 

ImageIlOBO-I1 Components . can also be added with automatic linkage. Using 
Query to update a data base can be a time-saver for 

To handle your infonnation needs, Image/1000-IT pro- 
o n e - h e  changes. 

vides easy-to-use software for the following data base Procedure Capability. Query procedures provide a 
tasks: convenient way of storing particular Query commands 

in a disc file for repeated use without having to retype 
Creating the Data Base them. These ~rocedures aid in finding data entries in 
Querying the Data Base 

Host Language Access 

Maintaining the Data Base 

Creatw the Data Base 
Using DBDS. Image/1000-I1 processes a description of 
the user data base (called a schema) and produces an 
internal system description of the data base (called a 
root file) akmg with the data set. used by the Im- 
age/1000-I1 system. The user describes the data and 
their interrelationship, security, and the required stor- 
age using a data base definition language. 

the data base.*reporting them, and u&ting the data 
base. 

Batch Capability. Query can also be executed in a 
batch mode without operator interaction. Query com- 
mands that would normally be entered interactively 
can be stored in a disc file for repeated use. The 
disc file created for batch Query can also use Query 
procedures for some of the required responses. One 
example use of Query in a batch mode would be the 
creation of a particular report on a regular ba& where 
the development of an application prograin is not jug- 
tified. 



Query Command Set 
DATA-BASB IdenIifim data base to be a c c d .  
SWm-PJLB Iduntifies We to be d lor mtrieving data m- 

trim 
FIND Multicrlterla data &don 
REPORT R o w  fomatbg and meration with sorting 
UPDATE Data modincatJon. addtion. and deletlon 
C W T E  Cmam 8 P?OG&UIO 
DISPLAY Dhphys a ptocedm 
EXECUTE lixecum .program 
DESTROY Deletes a procedum 
TRANSBEGIN S t m a  a tramaction 
TRANSBND End8 a tramaction 
TRANSMEMO Writes a comment to the tlmsactlon log 
TRANSUNDO Allows urer to undo a pond@ tramaction 
FORM DLZ,l.yr data base rtNctUre HBw Explah p3nporo and form of Quay commands 
LIST C h q w  llat device 
EXIT Exits from Query 
xm Allows ursn to enter C?tmy commands from a 

command f i k  uul mtwn to an interactive mode 
Remob Query. Image/1000-I1 combined with 
DS/1000-IV allows on HP 1000 Computer System to 
execute Query at a remote DS/1000-IV node that has 
an RTE-A or RTE-6NM based Image/1000-I1 data 
h e .  Accedng a remote Emap/1000-I1 data base 
w$h Ouery merely requires executing Query at the 
I~ge/lOOO-II system you wish to access, using LU 
mapping. With both W3000 and DS/1000-W, an 
ka 1000 system can bedome a virtual HP 3000 termi- 
ngl, with the HP 1000 ussr r g  access to an Im- 
aget3000 data base Query/3 00 

&st-Language Access 
Up to 20 data bases can be opened to a program. 
Hwn language access rllows the user to tailor a pro- 
gpm tq the qpec2tic application. Query is actually an 
&p@atb p r o p  generalized to serve novice users, 
but It wmot o q the flexibility and effkiency of an 
a p p b a t h  program written lot a particular task. The 
&bation d host W g c  access and Query allows 
bbth propaamers and novices to access the data base 
in the most cost-effective way. 

The following fifteen subroutines are included for host 
lanlpl~w access of .the data base. Your application 

a m  can be mitten in Pascal, FORTRAN, BA- 
C/lUQOC, HP R'I'E Assembly or Macro/1000 As- !?= 

D B ~ P N  (Data Base Open). Prepares a data base 
fbr ?dsequent access by other Image/1000-I1 subrou- 
9 e s .  This includes specifying a level word, thereby 
esrabllsbing the data items a particular user can ac- 
c w .  Up to 100 usep can open the data base. 

DBGET (Data Base Get). Accesses the data base in 
a variety of ways. A master data set can be accessed' 
in a calculated (hashed), serial, or direct fashion. A 

* 
detail data set can be accessed in a chained read, se- 
rial, or direct fashion. 

DBUPD (Data Base Update). Madifies existing data. , 
DBPUT (Data Base Put). Adda new data. 

DBDEL (Data Qase Delete). Deletes existing data. 

DBLCK (bata Base Lock), Gives the user tempo- 
rary exclusive use of the data base to update eatries. 

DBUNL (Data Base Unlock). Reieases the data base 
or data sets to full use by others.$ 

DBCLS (Data Base Close). Closes the data base 
and prevents further agess. 

DBBEG (Data Base Transaction Begin). Dch& @ the beginning of a logical tranmaction. * 

DBEND (Data Base Transaction End): m e s  the 
end of a logical transaction. Upon cop~pktka  the 
transaction will be logged. 0 
DBMEM (Data Base Transaction Memo). ~kquests 
logging of a memo record in the log fiks. This log 
record coqtains user provided text inform8tion. 

DBUND (Data Base Transactioa Undo). Allows , 

program to undo a currently open or incomplete 
transaction.' 

DBCTL (posting Control). Allows the usk to have 
a 

immediate or delayed posting of record for a data 
base when transactions prc not being logged for that 
&ta base. 

MainWdq the Data Base 
A data base maintenance utility, DBUTL, provides 
functions useful for data base backup, r e s t r u m g ,  

0 
defining of log files, defining of log status, cleanup of e 
Image resaurces held by inactin programs, control of 
data base 'access, softcrash recovery and hardcrash 
recovery. Some of these funaims are available 
through th'e following programs scheduled through 
DBUTL. 

DBSTR (Data Base Store). Copies the complete 
data base, including stnrctural information. onto mag- 
netic tape or additional disc, for Qackup security. 
DBSTR also allows optional verification of the mag- 
netic tape. No restructuring of the data base is possi- 
ble wing this program. 

y B ~ ~ ~ @ a t a  Basb information). Provides informa- DBRST (Data Base Restore). Restores a n>at file 
hon about the organization and components of the and a data base from a magnetic tape or additional 
data bPse being aceeastd. The information can be the disc created by DBSTR. 
type and kngth of data items, the relatiunships be- 
twoen data, etc. DBULD (Data Base Unload). Copies data from an 

cxishg data base onto magnetic tape ar additional D B m  (DaM B.lc Find)* L=*S the bc-g of m c ,  unlading the &ta b s e  using this routine a with a calculatCd based lows the user to reload the data base into a different on the key item. This is done in order to perform data base suuchue, subsequent chained reads via DBGET. 

3 



DBLOD (Data Base Load). Builds a data base ac- 
cording to a specified root file from a magnetic tape 
or additional disc created by the DBULD progam. 
DBLOD users have the option to restore the data to 
the same data base structure or create a new data 
base stmcmre using a new data base definition. 

DBRBR (Data Base Roll-Back Recovery). Performs 
soft crash recovery. 

DBRFR (Data Base Roll-Forward Recovery). Per- 
forms hard crash recovery. 

DBARC . (Roll-Forward Log Archive). Allows ar- 
chiving of roll-forward log disc files to magnetic tape. 
DBARC also allows optional verification of the mag- 
netic tape. 

D g S P ~  (Data Base Space). Reports number of en- 
tries in use and entries available. DBSPA ia sched- 
uled through File Manager, rather than DBUTL. 

Functional Specifics tions 
Data Base Capacity and Syntax 

Codguration Information 
Remote Data Base Access: RTE-A or RTE-6NM 
based Image11000-I1 data base can be accessed from 
a remote DS11000 node by Query and with a Pascal. 
FORTRAN, or Macro/1000 Assembly language pro- 
gram using Image11000-I1 subroutines. Requires soft- 
ware revision 2040 or later for DS11000-IV (91750A). 

Programming Languages: FORTRAN IV, Pascal, 
Real-Time BASIC, and Macro11000 Assembly lan- , 
guage. 
Multi-User Capability: A centralized monitor pro- 
gram, DBMON, accesses the data base and limits the 
total number of data base opens on a system to 100. 

Upgrading from 92069A Image/1000: To upgrade 
from 92069A to 92081A Image/1000-11, data bases 
must be unloaded using DBULD and reloaded using 
DBLOD, 9208 1A utilities. Existing user programs 
written with Image/1000 calls can be moved to 
Image/1000-I1 without being changed. However, large 
programs may need to be resegmented,'depending on 
the calls used. 

Data Base: May contain UP to 50 data sets. Total Minimum System Requirements: Same as HP 
data base size is limited only by the total available 92077A RTE-A. with B.83 PC0 or later. and 92084A 
storage, which depends upon the capacity of the disq R T E - ~ ~ ,  revision 2226, 
interfaced to the system and the number of VO chan- 

- nels available for disc interfaces. Memory Usage 

Data S.1: May contain up to 2"-1 (>2 billion) data ,"d~~!l~~~al user: 
304 kB 

eIIt1ie~. However, a data set cannot span multiple 64 kB 
disc sub-channels, limiting the data set size to a maxi- ' system: 756 kB 
mum 571M bvtes under RTE-A. 404M bvtes under per remote user: 48 kB 

Data Entry: May contain up to 4096 bytes. AU data 0,  entries within a given data set have the same record 
fomat. There can be up to 127 unique data item 
names per data entry. 

0 Data Item Types: Integer number with values 
-32768 to +32767, double integer numbers with values 
-2147483648 to +2147483647 iwo-word real numbers 
with values A 1 . 4 7 ~  10 -39 to A1.70~ 10 38. four-word real 
numbers with values the same as two-word real num- 
bers. but with greater precision. and ASCII character 
string with up to 255 characters. 

Detail Data Sets per Master Data Set: 16 

Search Items (keys) per Detail Data Set: 16 

Data Base and Data Set Names: 1-6 characters , 

Data Item Name: 1-6 characters. A data base may 
contain up to 255 unique data item names and those 
names may be repeated in the description of more 
than one data set. 

Secudty Code: Integer 1 to 32767 or two ASCII @ characters. 

Privacy. Level Word: 1-6 character. 

I Image Program 

The following require EMA partitions for buffers 

UtRies DBRBR 
DBRFR 1 Mlk 

Database Monltor: DBMON" 64k 220k 

DBMON Is a VMA r ram wlth a mlnlmum worklngng 
set of w pages ,rh,Ogytes,. /n some cases, a 
performance may be Increased wlth a larger working 
partltlon for Internal data buffers. 

DBBLD 52k Ye8 
DBSTR 
DBRST 
DBULD 
DBLOD 
DBSPA 
DBUTL 
DBARC 

Remote Data Base RDBAM 
Access: RDBAP 

Add 8k bytes for support of execution from a remote 
DS11000-IV nods. 

04k 
64k 
64k 
04k 
22k 
64k 
SOk 
12k 
48k 

No 
No 
Ye8 
Yes 
Yos 
No 
No 
No 
Yea 



Installation 
1n HP 1000 Computer System: The Imagc/1000-I1 
Data Base Management System software is an inte- 
gated, working part of the primary operating system. 

When firchased as a Software Component: 
Imagc/1000-I1 ia a customer-installed produn; installa- 
tion assistance is available from your local Hewlett- 
Packard Field Senrice office at prevailing service rates. 

NOTE: Image/1000-II is not supported in a 91747A 
Datashare environment. 

Ordering Information 
HP 9208lA Imagel1000-I1 Data Base Man- 
agement System With Query for KX'E-A or 
RTE-6NM Use. (Must order one of Use Op- 
tions 400 through 897.) 
Imap/1000-I1 consim of 
1, Irna~1000-I1 software on Media Option 022, 

044, 050, or 051, one of which must be ordered. 
2. 9208 1-9000 1 Imagc/1000~II User's Manual. , 
3. 92081-90002 Image/lOOO-I1 Software Numbering 

Catalog. 

92081A Media Options 
022: Provides software on CS/80 cartridge tape. 
044: M d e s  software on microfloppy discs for HP 

12120A*112122A Integrated Discs in Mi- 
cro/1000 package or HP 9122D or 9133A*/B*/ 
H*& or 9153B Diic. 

050: Prokdes software on 800 cpi 4 tape. 
05 1: Proddcs -&ware on 1600 cpi mag tape. 

9 2 0 8 W  Use Options 
400: Use in HP 12100A Single Board Computer, HP 

2424A Micro 14 Computer, HP 2434A Micro 
24 Computer, or HP 2484A Micro 24 SPU. 

600: U* in HP82106BK Board Computer, HP 21563 
Cemputer, HP 2426WF Micro 16 Computer, HP 
2 4 3 6 F  Micro 26 Computer, HP 2196ClD 

. Moclel 26 SPU, or HP 2486A Micro 26 SPU. 
681: Upgade from 92069AIR or previous version of 

92081A/R option 600 m latest version of 
92081AIR option 600 for customer NOT on 
software support service. 

602: Upgrade from 92069AIR option 600 to 
92081AIR option 600 for customer who is on 
software support senrice. 

780: Use in HP 2137A Computer, HP 2437A Micto 
27 Computer, HP 2 197CJD Model 27 SPU, HP 
2487A Micro 27 SPU, HP 2109E, 2113E, or 
2117F* Computer, or HP 2178C Model 60 
SPU. 

701: Upgrade from 92069NR or previous vedon of 
92081AIR option 700 to latest version of 

92081AlR option 700 for customer NOT on 
software support service. 

702: Upgrade from 92069AkR option 700 to 

0 
92081AIR option 700 for customer who is on 
software support service. 

890: Use in HP 2 139A Computer, HP 2439A Micro 
29 Computer, HP 2t99CID Model 29 SPU, or 
HP 2489A Micro 29 SPU, or in any other AIEI & 

' F*-Series computer. With 92081A, option 890 
includes the right to purchase one or more 
920811 products with Use Opdon 400, 600, 
700, and/or 890 for use on a ~0r'mspondiIIg ad- 
ditional computer (s) . 

891: Upgrade from 92069AlR or previous version of 
92081AIR option 890 to latest version of 
9208 1AIR option 890 same for customer NOT 
on support service. 

892: Upgrade from 92069AJR option 890 to 
92081AlR option 890 for customer who is on 

B 
software support service. 

894: Upgrade to Use Option 890 from Use Option 
400. • 

896: Upgrade to Use Option 890 from Use Option 
600. 

897: Upgrade to Use Option 890 from Use Option 
700. 

HP 920811 Right to Copy 92081A Imagel 
1000-U Software for Use an an Additional 
Compder System. (Must order one of Use 

0 
Options 408 through 897) 
The 920811 produd is available only to customers 
who have purchased a license to use 92081A. 
92081R consists of: 
1. The right to make one c of software purchased 

with the 92081A 1mage1880-11 Data Base Man- 

e 
agcment System for use on an additional system. e 

2. 92081-90001 Image/1000-I1 User's Manual. 
3. 92081-90002 Image/lOoO-~ Software Numbering 

Catalog. 

Recommended Additional m-nt 
In addition to the basic hardware required to support 
the host RTE -rating mfmr computer systems with 
the 92081A Imagt/1000-I1 Data Base Management 
System should also include a line printer for fast print- 
out of reports and e@cr a magnetic tape unit or an 
additional disc drive for data base backup. 

1 

Software Support Products Available 
See the HP 1000 Ordering,Guide, 5954-8564 or later 
revision, for definition and availability of software sbp- 
port p r & a  for Imagc/1000-11. 

Discontfnued product listed here for reference only. 



For Data Base Management 

rn HEhWLm't 
PACKARO 

product number 92069A 

Image11000 is a general-purpose data base manage- 
ment software system with Query designed for use in 
HP 1000 Computer Systems managed by HPs RTE-A, 
RTE-6MM; and RTE-IVB' operating Systems. Im- 
age11000 provides a complete software package for @ -dating large quantities of data into a sing~e, in- 
terrelated data bake that can be shared by many dif- 
ferent people for a wide variety of purposes. In com- 
bination with D i b u t e d  Syaems/1000 software, Im- e age0000 services remote data base access requests. 

Features 
'1mage/1000 data bases can be restructured with- 
out needing to change your application programs 

m. Host language subroutines callable from Pascal, 
FORTRAN, BASIC, and Assembly language 
MLnimum data redundancy through file consoli- 
dation 

m Protection against unauthorized access at data 
and data item level 

Data base capeelty u p  to 800M bytes under 
RTE-A, 3.2G bytes under RTE-6NM, 960M @ bytes under IITE-IYB* 

I Up to 16 search keys per data set for fast data * 'acms 
So- chains that order entries by a secondary 
item value 
Utilities that build, maintain, restructure, and 
backup the data base 

m Image/1000 data base can be accessed remotely 
with DSl1009-IV 
Query facility that enablu the non-programmer 
to easily retrieve, alter, and report information 
using English-like commands 
RTE-IVB is a discontinued product, listed here for rr;fcrenca 
only 

Reasons for Using an Image/1000 
Data Base 
Data Independence 

) The description of the data base is accessible from 
application programs. Applications can be written 
which are not ddpendent on the structure of the data - 
base, making the application data independent. 

DATABASE * @ 
,[=>fl) DATA BASE 

BACK- and 
RESTORATlON 

Programmers can access the data base without con- 
cern for how the data is physically structured. It is 
possible to reorganize the data without requiring a 
change to any programs. Likewise, application pro- 
grams can be modified without a need to change the 
data structure or the physical data storage devices. 

Multiple Usage of Data 
Common data may be shared between the different 
groups that use the data base. Use of the same data 
by different programs reduces data redundancy, since 
it's not necessary to create and maintain data files for 
each application program. Physical storage require- 
ments are reduced and only one set of data needs to 
be maintained. The problem of how to simultaneously 
update independent data files that contain redundant 
information is also easily eliminated by using an Im- 
age11000 data base. 

Data Security 
Data can be security code protected from unauthor- 
ized access with Image11000. Each data item in the 
data base also has an associated privacy level that I:$- 
its access to authorized users. With Irnagel1000, you 
can specify a different privacy level for read and write 
bpcrations on each data item. This is useful when 



you d d  like to allow someone to read but not 
dump a particular data item. 

Data Access 
The data bare can be accessed by either a user-writ- 
tan application program or by the Query language fa- 
dBty hcluded with Imagc/1000. Application programs 
un be wriaen in Pascal, FORTRAN, or Assembly 
bguap. Image/1000 also provides far access from 

progmm. The data base can be accessed 
with a host-language using one of four methods: serial, 
or direct as with a file management system; calculated 
(hsrhed); a chained usin8 a key item. The data base 
also allow usera to have chained entries alphabetically 
crs muacridly &red by a secondary item value. 
Query Q a ptognun for non-programmers to easily lo- 
cote, nport and update data values in the data base. 
Query is wcellem for ad hoc b* to the data base 
either interactively or In a batch mode. 

Remote Data Base Access 
Imn@1000 comb'med with DS/l000-IV allows the 
user to write programs that run on a local HP 1000 
Computer System to aeoega remote Image/1000 data 
b6sM at RTE-A, RTE-6/VM, and RTE-IVB*, based 
8yaemst. Quay can also be scheduled locally to exe- 
clge at a remote data base. This meam that an Irn- 

data base can k easily shared with other HP 
%Nh in the M o t n i  Systems Network. 
TNOTE: Ima(lrtlb00 Is required on the local system ifpro- 

to k used for ~ u s i q  Remote Data Bases are to be 
&e-d on the t a d  system. 

Proven Paiormance 
ImagJlOQO is a member of Hewlett-Packard's Image 
Data Bqsb Management Software family. Image/ 
3000, sckcmd for Datapro's Honor Roll, Imap/300, 
W S U ,  aqd hagel45 are a h  members of HW 
Imape family. lmage/1000 has been sncccssfully used 

over 1000 HP 1000 Computer System customers 
dnce'1976. rmagelZO0 is based on RTE-A, 
RTE-#VM, and RTE-IVB', the newtst and most 
poarerhd mcmbca of the disc-bed, real-time execu- 
tive operating q m t b  family. RTE systems have been 
put to work-in tbousanb of imtalWons throughout 
rhs rvadd since 1968. 
RTE-IYB It a dlsmminued product, listed h m  for nferanca 
Kmly, 

1mage/1~00 DPM h i e  skcture 
Imagc/l000 h primariiy a path oriented or chain ap- 
proach to data retrieval. Pointers are maintained 
Wch logically cormect records with common aurib- 
utes into chained lists. This allows crass-referenced 
accesa to collectiom of data down to the sm@cst unit 
and makes it pomible to access related dqta very 
WY- 
AS ~ w n  below, an ~naagc/1000 data base d of 
one or more data sea (files) that have wme logical 
relatiaship to one anather. A data set consists of 
crne or more Axed length data entries (records). A 
data entry consists of one or more data items (fields). 

DATA BASE 

-- -- - 
DATA ENTRY 

--- 

Irnage/lOOO supparu master and detail data #b. 
Masrer data sets are a collection d key vakw used 
for fast access to Wormation stored eitlig in the mb- 
ter data set or a related detail data d5. Master data 
sea can be linked to more than one in t dctdf 

maybaca lcu la t td (hashcd) ,~onthekeynbrt  
of the data entry. Acccss tb data entries in a dGtoil 
data set is usually via a keg valk that is chained fmm 
a related master data a. Data ontr*. on rh be @ accessed serially or directly. Mkster and detail data 
sets cen be chained together as shown below. 

Imageil 000 Components 
To handle your information n d ,  Jma@lOo pro- 
vides easy-to-use soft- for the following data base 
tasks: 
8 Creating the Data Base 
8 Querying the Data Basc 

+ 

8 Host Language Acceag ' 

Maintahhg the Data Base 

cm*theD.1;~.sl 
Image/lOBB processes a description of @q user dam 
base (called a schema) and produces an internal sys- 
tem description d the data base (called a rwt file) 
alon8 with the data seu u8ed by t@e IngqeI1000 qm 
tem. The user dQacrlbeo the data 'and,&& intermla- 
thships, security, and the required '@a@ using a 

* 
data base definition lanlplap. .- 



After creation of the data base, the user can then use 
the DBBLD (Data Base Build) utility program to load 
data into the data base. DBBLD can be used for 
both initially storing large amounts of data into a data 
base, or adding data to existing data bases. 

Querying the Data Base 
An Image11000 data base can be accessed by Query 
to allow the non-programmer to retrieve alrd report 
data from a data base or to update information in the 
data base through easy-to-use English-like commands. 
Query also provides the experienced programmer fast 
and easy access to the data base to help debug an 
application program. 
Security. Query, adheres to all security prbvisions that 
are specified dumg the definition phase of an Im- 
age11000 data base. A security code must be speci- 
fied to access a data base. Privacy level 'words are 
required for read and write operations on each data 
item. Query returns an error if a user attempts to 
access a data base or data item without the correct 
security code and privacy level words. 
Muleicriteria Data Selection. Precise information 
can be retrieved from a data set using logical relation- 
ships between data items and their values (is, is not, is 
less than, etc.) using logical connectors (ANDs and 
ORS) . 
Reporting Data. After information is reuieved from 
a data base, Query can format and generate a variety 
of reports that can be listed to either a device or file. 
Reports can include page headings, column headings, 
page numban, etc. 'Items of data can appear in a 

' report, can be format edited, averaged, totaled, and 
subtotaled. Information to be reported can be sorted 
by multiple eategoies. 
Updating a Data Base. Information retrieved can be 
modified or deleted from the data base. New records 
can also be added with automatic linkage. Using 
Query to update a data base can be a time-saver for 
one-time changes, but an application program will be 
more efficient for predicable and scheduled changes. 
Generally, it is desirable to perform most updates via 
applitation.programs where the data can be checked 
for validity. 
Procedure Capability. Query procedures provide a 
convenient way of storing particular Query commands 
in a disc file for repeated we without having to retype 
them. There are three types of Query procedures that 
aid in finding data envies in the data base, reporting 
them, and updating the data base. Query provides 
commands to help create, edit, and destroy pr&e- - 
dures. 
Batch Capability. Query can also be executed in a 
batch mode without operator interaction. Query com- 
mands that would normally be entered interactively 
can be stored in a disc file for repeated use. The 
disc file created for batch Query can also use Query 
procedures for some of the required responses. One 

example usage of Query in a batch mode would be 
the creation of a particular report on a regular basis 
where the development of an application program is 
not justified. 
Query Command Set 
DATA-BASE IdentIfJes data base to be accessed. 
SELECT-FILE Identines file to be used for retrieving data 

entries 
FIND Multicriteria data selection 
REPORT Report formatting and generation with sorting 
UPDATE Data madincation, addition, and deletion , 

CREATE Creates a procedure 
DISPLAY Displays a procedure 
EXECUTE Executes a program 
DESTROY Deletes a procedure 
FORM Displays data base structure 
HELP Explains purpose and-fonn of Query dnpmands 
LIST Changes list device 
EXIT Exits from Query - 
XEQ Allows users to enter Query comqlnds from a 

command file and return to interactive mode 

Remote Query. Image11000 combined with 
DS11000-IV allows an HP 1000 Computer System to 
execute Query at a remote DS11000-IV node that has 
an RTE-A, RTE-6/VM, or RTE-IVB* based Im- 
age11000 data base. Accessing a remote Image11000 
data base with Query merely requires executing Query 
at the Image11000 system you wish to access, using 
the DS11000-IV REMAT program. With both 
DS13000 and DSl1000-IV, an HP 1000 system can 
become a virtual HP 3000 terminal, with the HP lOQO 
user gaining access to an Image13000 data base 
Query13000. 

RTE-IVB is a discontinued product, listed h e n  for reference 
only. 

Host-Language Access 
Ten subroutines are included with Image11000 for 
host language access of the data base. Your applica- 
tion programs can be written in Pascal, FORTRAN, 
BASIC, or Assembly language. 
More than one data base can be opened to a pro- 
gram. For that rpason, there is an access control pro- 
gram (DBCOP) included with Image11000. 
Host language access allows the user to tailor a pro- 
gram to the specific application. Query is actually an 
application program generalized to serve novice users, 
but it cannot offer the flexibility and efficiency of an 
application program written for a particular task. The 
combination of host language access and Query allows 
both programmers and novices to access the data base 
in the most cost-effective way. 
Remote Image11000 data bases can be easily accessed 
using DS11000-IV software. The remote data base 
you wish to access can be specified with a node num- 
ber when the data base is opened with DBOPN sub- 
routine. Two programs (RDBAM and RDBAP) in- 
cluded with DSI1000-IV for Remote Data Base Access 
(RDBA) service remote requests from user-written 
programs. 
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Ten subroutine calls provide the user with the capabii- 
ity of opening multiple data bases for access; reading, 

, writing, and updating elements; retrieving information 
, about the data base structure; locking and unlocking a 

data base; and closing a-data base. These are: 
DBOPN (Data Base Open). Repares a data base 
for wbscquent access by other Image/1000 subrou- 
tines. This includes specifying a level word, thereby 
establishing the data items a particular user can ac- 
cess. Since multiple users can open the data base, a 
coordinating program (DBCOP) provides for data base 
sharing. 
DBINF@ata Base Information). Provides informa- 

"P the organization and components of the 
data aw being accessed. The information can be the 
type and l e n d  of data kt-, the relationships be- 
tween data*. etc. 
DBFND (Data Baie Find). Locates the beginning of 
a data chain with a calculated hshed) value based 
on the key item. This h done iri,order to perform 
subscquem chained reads via DBGET.. 
DBGET (Data Base Get). Accesses data in the data 
base in a variety of ways. A master data set can be 
acceesed in a calculated (hashed), serial, or direct 
fashion. A detail data set can be accessed in a 
chained read, serial, or direct fashion. 
DBUPD (Data Base Update). Modifies wristing 
data. 
DBPUT (Data Base Put). Adds new data to a data 
base. 
DBDEL (Data Base Delete). Deletes existing data. 
bBLCK (Data Base Lock). Gives the user tempo- 
rary exclusive use of the data base to update entries. 
DBUNL (Data Base Unlock). Relinquishes exclusive 
user control and restores the data base to full use by 
athers. 
DBCLS (Data Base Close). Closes the data base 
and prevents further access. 

Mhhtaining the Data Base 
S k  utility programs in Imnge/1000 aid in the mainte- 
nance of data bases. These utilities arc useful for 
data b q e  backup, data base restructuring, inquiring 
data base capacity, and recovering a data base closed 
improperly. Four of the utilities (DBULD, DBLOD, 
DBSTR, DBRST) can be used in a bptch mode. The 
six utilities and their functions are: 
DBSTR (Data Base Shre). Copies the data base 
root file and an existing data base onto magnetic tape 
or additional disc. This is a physical unload for the 
purpose of backup security; it cannot be used to re- 
svucture the data base. 
DBRST (Data B a y  Restore). " Restores a root file 
and a data base from a magnetic tape or additional 
disc created by DBSTR. No modification of the data 
base tanmure is allowed. 

D B U L ~  (Data Base Unload). Copies data from an 
existing data base onto magnetic tape or additional 
disc. Unloading the data base using this routine al- 
lows the user to reload the data base into a different 
data base structure. 
DBLOD (Data Base Load). Builds a data base ac. 
cording to a specified root file from a magnetic tape 
or additional disc created by the DBULD program. 
DBLOD users have the option to restore the data to 
the same data base structure or create a new data 
base structure using a new data base definition. 
DBSPA (Data Base Space). Repom number of 
entries in use and entries available. 
RECOV (Data Base Recovery). Closes previously ' 

opened data bases that were not properly closed and 
gives status information on data bases which are open. 

Functional Specifications 
Data Base Capacity and Syntax 
Data Base: May contain up to 50 data sets. Total 
size under RTE-A is a maximum of 800M bytes; 
which may contain up to 255 unique data items. To- 
tal data base size under RTE-6/VM or RTE-IVB* is 
limited only by the total available storage, presently a 
maximum of 3.20 bytes in RTE-6NM (8 HP 7933H 
Disc Drives), 960M bytes in RTE-IVB* (8 HP 7925* 
Disc Drives). 
Data Set: May contain up to 2"-1 (>2 billion) data 
entries under RTE-6NM or RTE-IVB*. However, a 
data set cannot span multiple chi sub-channels, limit- 
ing the data set size to a maximum of 404M bytes 
under RTE-6/VM (1 HP 7933H Disc Drive), 120M 
bytes under RTE-IVB* (1 HP 7925' Disc Drive). 
Under RTE-A, the data set may contain up to 32,767 
data entries, or a total of 4M bytes (including all 
pointers), whichever is smaller. 
Data Entry: May contain up to 4096 bytes. 'AU data 
entries within a given data set have the same record 
format. There can be up to 127 unique data item 
names per data entry. 
Data Item mpes: Integer number with values 
-32768 to +32767, Real numbers with values 
k1 .47~ 10- to *1.70x 10%. and ASCII character 
strings with up to 255 characters. 
Data Item Arrays: Array of any single data item 
type. There may be up to 255 elements in the array. 
WheQ using Query, the REPORT ALL and UPDATE 
.com&pds process all the dements of an item array. 
However, the Query FIND and REPORT commands 
will only process the first element of an item array. 
Detail Data Sets per Master Data Set: 16 
Search Items (keys) per Detail Data Set: 16 
Data Base and Data Set Names: 1-6 characters 

Identifies discontinued product, listed here for 
reference only 



Data Item Name: 1-6 characters. A data base may 
contain up to 255 unique data item names and those 
names may be repeated in the description of more 
than one data set. 

Security Code: Integer 1 to 32767 or two ASCII 
characters. 
Privacy Level Word: 1-6 character. 

Configuration Information 
Remote Data Base Access: RTE-A, RTE-6NM or 
RTE-IVB* based Image/1000 data base can be ac- 
cessed from a remote DS/1000 node by Query and 
with a Pascal, FORTRAN, or Assembly language pro- 
gram using Image11000 subroutines. Software revision 
2040 or later for DS11000-IV (91750A) is required. 
Programming Languages: FORTRAN IV, Pascal, 
Real-Tie BASIC, and HP RTE Assembly or 
Macro/ 1000 Assembly language. 
Multi-User Capability: The RTE File Manager limits 
the user to seven programs opening any one file. 
Since any program accessing the data base must open 
the root file, this means that only seven users can ac- 
cess the same data base at any one time unless a pro- 
gram is written that is an interface between the data 
base and other programs accessing the data base. 
Upgrading from 92063A Image/1000: 92069A Im- 
age11000 is not compatible with 92063A Image/1000. 
However, data bases and programs using the 92063A 
software can be modified to work with the 92069A 
software. A DBUP utility in the 92069A software un- 
loads a 92063A data base in a form that allows the 
92069A DBLOD utility to reload the data base for 
access with the 92069A Image/1000. Schema modifi- 
cations and execution of the 92069A schema proces- 
sor should take place before reloading the data into 
the 92069A data base. 
Minimum System Requirements: Same as 92077A 
RTE-A, 92084A RTE-6NM, or 92068A RTE-IVB* 
systems. 
Memory Usage 
Minimum system: 15 kB 
Additional per local user: 64 kB 
Full blown system: 84 kB 
Additional per remote user: 48 kB 

Installation 
In HP 1000 Computer System: The Image/1000 
Data Base Management System software will be an 
integrated, working part of the primary operating 
system. 
When Purchased as a Software Component: Im- 
age/1000 is a customer-installed product; installation 
assistance is available from your local Hewlett-Packard 
Field Service office at prevailing service rates. 

Ordering Information 
HP 92069A Image/1000 Data Base Manage- 
ment System With Query for RTE-A, 
RTE-6NM, or RTE-IVB* Use. (Must order 
one of Use Options 400 through 897.) 
Image/ 1000 consists of 
1. Image/1000 software on Media Option 022. 044. 

050, or 051, one of which must be ordered. 
2.' 92069-90001 Image11000 User's Manual. 
3. 92069-90002 Image/1000 Software Numbering 

Catalog. 

92069A Media Options 

022: Provides software on CS180 cartridge tape. 

044: Provides software on microfloppy discs for HP 
12120A'/12122A Integrated Discs in Mi- 
cro/1000 package or HP 9122D or 9133AL/B*l , 
H*/L or 91538 Disc. 

050: Provides software on 800 cpi mag tape. 

051: Provides software on 1600 cpi mag tape. 

92069AlR Use Options 

400: Use in HP 12100A Single Board Computer, HP 
2424A Micro 14 Computer, HP 2434A Micro 
24 Computer, or HP 2484A Micro 24 SPU. 

600: Use in HP 2106BK Board Computer, HP 21568 
Computer, HP 2426ElF Micro 16 Computer. HP 
2436A/E Micro 26 Computer, HP 2196ClD 
Model 26 SPU, or HP 2486A Micro 26 SPU. 

601: Upgrade from previous version of 92069AlR op- 
tion 600 to latest version of same for customer 
NOT on software support service. 

700: Use in HP 2137A Computer, HP 2437A Micro 
27 Computer, HP 2197ClD Model 27 SPU, HP 
2487A Micro 27 SPU, HP 2109E, 2113E, or 
2117F' Computer, or HP 2178C Model 60 
SPU. 

701: Upgrade from previous version of 92069AlR op- 
tion 700 to latest version of same for customer 
NOT on software support service. 

890: Use in HP 2139A Computer, HP 2439A Micro 
29 Computer, HP 2199ClD Model 29 SPU, or 
HP 2489A Micro 29 SPU, or in any other A/E/ 
F*-Series computer. With 92069A. option 890 
includes the right to purchase one or more 
92069R products with Use Option 400, 600, 
700, and/or 890 for use on a corresponding ad- 
ditional computer(s) . 

Identifies discontinued product, listed here for reference only. 



891: Upgrade from previous version of 92069AlR op- 
tion 890 to latest version of same for customer 
NOT on software support service. 

894: Upgrade to Use -Option 890 from Use Option 
400. 

896: Upgrade to Use Option 890 from Use Option 
600. 

897: Upgrade to Use Option 890 from Use Option 
700. 

HP 92069R Right to Copy 92069A Image1 
1000 Software for Use on an Additional 
Computer System. (Must order one of Use 
Options 400 through 897) 
The 92069R product is available only to customers 
who have purchased a license to use 92069A. 
92069R consists of: 
1. The right to make one copy of software purchased 

with the 92069A Image11000 Data Base Manage- 
ment System for use on an additional system. 

2. 92069-90001 Image11000 User's Manual. 
3. 92069-90002 Image11000 Software Numbering 

Catalog. 

Q 

Recommended Additional Equipment 
In addition to the basic hardware required to support 
the host RTE operating system, computer systems with 
the 92069A Image/1000 Data Base Management Sys- 
tem should also include a line printer for fast printout 

.Q 
of reports and either a .magnetic tape unit or an addi- 
tional disc drive for data base backup. 

Software Support Products Available 
The HP 1000 Ordering Guide, 5954-8564 or later 
revision, for definition and availability of software sup- 
port products for Image11000. @ 



Device-Independent 

* Graphics Library @GL) 

Graphid1000-I1 Version 2.0 Software 
for General-Purpose Graphics Applications product number 92861A 

The HP 92861A Device-Independent Graphics Library 
(DGL) is the basic building block for Graphics11000-I1 
Version 2.0 applications on HP 1000 Computer Sys- 
tems operating under RTE-A, RTE-ANC+, or 
RTE-6lVM. The DGL provides a device-independent 
interface which is designed to support the HP 92862A 
Version 2.0 Advanced Graphics Package (AGP) and 
to facilitate implementation of other user's graphics 
applications on HP 1000 Computer Systems. 

Features 
rn Support under hierarchical Command Interpreter 

file system. 
rn Optional large program support using code and 

data separation in RTE-ANC+. 
rn Efficient design for fast execution, minimal 

memory requirements. 
rn Device-independent graphics primitives for sim- 

plified development of graphics applications. 
rn Multilingual programmability in FORTRAN, Pas- 

cal, and Macrol1000. 

Highly-Efficient Support of User's 
Graphics Applications 

DGL software consists of CDSt and non-CDSt graph- 
ics subroutines and device handler modules that be- 
come a pan of the user's application program. By it- 
self, DGL is most valuable for well-defined two- 
dimensional display applications, such as continuous 
process control monitors and standardized graphs from 
dedicated testing applications. OEMs and end users 
who take advantage of the off-the-shelf DGL package 
can save the time and cost of developing their own 
graphics interface software. The DGL routines are de- 
signed to make basic graphics image generation and 
interaction functions available to the user via very effi- 
cient device-independent, high-level program calls. 
Because of the design emphasis on efficiency, OEMs 
and end users will find these to be fast-executing rou- 
tines which use relatively little memory and can be 
applied to a wide variety of applications. 

t CDS = Code and Data Separation in the RTE-AIVC+ oper- 
ating system. 

- 
RTE-A, RTE-A/VC+, or RTE-6IVM 
Real-Time Executive System 

User's Appiicatlon 
Programs 

- Device - - - - 
;;-~n;~eF~ 

HP 92861~ 
independent Subrouthes Version 2.0 

Devlce- 
Device Device Device Device independent 
Dependent Handler Handler Handler Qraphlcs 

Ubrary 

Dlsplay Devlce Input Devlce 

On a Growing List of Graphics 
Devices 
DGL supports the graphics devices listed in Table 2-8 
with the intent to extend support to additional gra- 
phics devices. Support service for 92861A will auto- 
matically provide new device handlers and other en- 
hancements as they are released. 

Functional Specifications 
Viewing Transformation Capability 
The DGL maps each point in two-dimensional user 
space to a point on the display surface without soft- 
ware clipping. 

Graphics Workstation Defdtion 
Within the Graphics11000-I1 environment, the user 
performs I10 through a graphics workstation. The 
graphics workstation is a set of logical I10 devices, 
which can be thought of as a "super device". In 



Device-independent Graphics Library 

Table 2-8. Supported Graphics Devices Table 2-8. Supported Graphics Devices, continued a 
DEVICE 
PRODUCT 

' NUMBERS 

RASTER TERMINALS 

L I I 
- 

I 

RASTER DISPLAY 

13279B I 12065A ( Not Supported I D 

INPUT DEVICES 

A-SERIES 
INTERFACE 
&CABLE 

2393A 
2397A 
2625A+523* 
2628A+523* 

2623A' 
2627A* 

26473' 

2647Aa 
2648A' 
2649Cm1G* 

13MS* with 1 9111A 1 r t  1 59310B** 1 I 1351S* with In A-Series 
91 1 lA* 

ElF*-SERIES 
INTERFACE 
& CABLE 

12040M & 
40242M or 
12005B+002 

12040M & 
132221 or 
12005B+005 

12040M & 
13232Y or 
12005B+004 

Not 
Supported 
in A-Serf- 

VECTOR DISPLAYS 

VECTOR PLOTTERS 

12792C & 
40242M or 
12966A+106 

12792C & 
13222Y or 
12966A+105 

12792C & 
13232Y or 
12966A+001@ - ~ - ~ -  - 
12792C & 
13232Y or 
12966A+001@ 

1350S*/51S* 1 12009A** I 59310BL* 

UXiICAL 
DEVICE 
CODES 

D 

RASTER PRlNTERS 

l 

DEVICE 
PRODUCT 
NUMBERS 

7220C*IT* 
7221A*/B* 
7221C*IS* 
7221T* 

7225Be. with 
17501A' 

7440A+002 
7470Am+002 
7475A402 
75MA 
7570A with 

17570A 
758xA+060 
9 8 7 2 ~ ~  

7440A+001 ' 

7470A2+001 
7475A+001 
7570A 
758xB+060 

7550A 

Not suported 
in EIF -Series 

2563Am+049 
25638449 
2564B+049 
2565A*+049 
2566A*+049 
2566B+049 

Not 

%%$- 
12009A** 

12040M & 
13242N 

12040M & 
17355D 

12966A+004@ 
with 264x* +ot 
26358+051 
terminal 

59310B** 

12792C & 
1 7 3 m  

12792C & 
17355D , 

A-SERIES 
INTERFACE 
& CABLE 

D. L 

I I It interface I 

12040W & 
92219G 

2563Aa+210 
2563B+2 10 
2564B+210 
2565A*+210 
2566A*+210 
25668+210 

2608A*+210 
2608~*+210 

Obsolete product listed here for reference only. 

# Or four-port multiplexer on the HP 12100A A400 Single- 
Board Computer. 

EIFg-SERIES 
INTERFACE 
& CABLE 

Not supported 
in EIF*-Series 

@ Compliance of this product with U.S. or German EM1 regu- 
lations has not been confirmed. 

LOGICAL 
DEVICE 
CODES 

Not 
Supported 
in A-Series 

Not 
Su orted 
in %series 

** HP I2009A and 593108 interfaces include cable to the first 
device on the HP-IB bus; use HP 1 0 8 3 3 ~  cables to addi- 
tional devices. @ 

12821A+001 

Option 210 
Includes 
26099A or 
12821At001 

Logical Device Codes: 
. A = Alpha~umeric Display K = Keyboard 

B = Button L = Locator 
D = Graphics Display V = Valuator 

DGL, a graphics workstation will usually have a graph- 
ics display device and may also include one of each of 
the other logical functions listed below, some or all of 
which may be implemented on a single physical de- 
vice. Workstations may also consist of more than one 
physical device. See Table 2-8, above, for the logical 
device functions on the various physical graphics de- 
vices supported by DGL. 

Keyboard: Returns alphanumeric data entered on a 
keyboard by a user. 

COJBR nLM RECORDER 

Locator: Returns X-Y coordinate information desig- 
nated by the user using a terminal cursor, digitizer. or 
graphics tablet. 

7510A 12009A** 
Four Types of Graphics Input Devices 

59310B** 
Button: Returns integer value depending upon key or 
button actuated. 7510A 

D 

12040M & 
173551) 

12792C & 
17355D 
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Valuator: Returns scalar real value entered by a user 
as the relative position of a terminal cursor. digitizer, 
or graphics tablet. 

Graphics Output Devices 
Graphics Display: Any graphics output device, such 
as a plotter, CRT display, or.printer. 

Alphanumeric Display: Any device suitable for dis- 
playing or printing alphanumerics. 

Graphics Subroutine Capabilities 
See Table 2-9. 

Compatibility . 

Operating System: RlT-A, RTE-A/VC+, or 
RTE- 6/VM. 

Program Languages: FORTRAN 77, Pasca1/1000, 
and Macro/ 1000 Assembly language. 

Supported Graphics ~ e v i c e s :  See Table 2-8. 

Extent of Device Support: The 92861A DGL pro- 
vides a system-level set of graphics subroutines that 
are device and application independent. Each suppor- 
ted graphics.device has its own set of features and 
capabilities. The 92861A DGL supports those device 
features that are most important to the majority of HP 
1000 application areas. DGL also supports application 
program access to special features which are available 
with the graphics device. DGL-supported device fea- 
tures are described in the 92861A manuals. 

Table 2-9. DGL Subroutine Capabilities 

1 OUTPUT I 
ZALPH 
ZDRAW 
ZMARK 
ZMOVE 
ZPGDD 

ZPGDl 

ZPOLY 
ZTEXT 

PRlMlTI 

Sends text string to alphanumeric display. 
Draws a line on the aphics display. 
Draws a marker on #e graphics display. 
Sets startin position. 
Draws a poqygon on the gra hic display. using 
device hardware for area f i z  
Draws a polygon on the r p h i c  d is . la~ .  using 
software-generated area ~ l l  unless e ce has 
compatible area fill capability. 
Draws connected line se ence on the display. 
Draws graphics text on %Je graphics display. 

'E ATTRIBUTES 

ZCOLM 

ZCOLR 
ZCSlZ 
ZDCOL 
ZDPST 
ZHlGH 
ZKSTL 
ZLWlD 
ZPlCL 
ZPlLS 
ZPSTL 

Chooses color model (RGB or HSL) for inter- 

8 reting parameters in the color table. 
ets color attribute. 

Sets character size attribute. 
Redefines color of an entry in the color table. 
Defines entry in polygon interior style table. 
Sets highlight attribute. 
Sets linest le attribute. 
Sets lineddth attribute. 
Sets polygon interior color attribute. 
Sets polygon interior linestyle attribute. 
Sets polygon interior style attribute. 

Table 2-9. DGL Subroutine Capabilities, continued 
lNPI IT 

ZBUTN 
ZKYBD 

ZLOCP 
ZSLOC 
ZSVAL 
ZWLOC 

ZWVAL 

Awaits button press, returns value to program. 
Awaits ke board-entered character string. 
returns st& to program. 
Defies locator echo position on the display. 
Samples locator, returns value to program. 
Samples valuator, returns value to program. 
Awaits operator response, returns locator value 
to program. 
Awaits operator response, returns valuator 
value to program. 

ZAEND 
ZAINT 
ZBEGN 
ZBEND 
ZBINT 
ZBMOD 

ZDEND 
ZDINT 
ZEND 
ZKEND 
ZKINT 
ZLEND 
ZLINT 
ZMCUR 
ZNEWF 

ZVEND 
ZVlNT 

VIEWIN( 

I CONTROLIWORKSTATIONS 

Disables alphanumeric device. 
Enables alphanumeric device. 
Initializes the DGL s stem. 
Disables the button levice. 
Enables the button device. 
Sets batchin mode whether picture changes 
are immediaf. or bu6red) 
Disables the graphics display. 
Enables the ahics display. 
Terminates ~ ~ D G L  system. 
Disables the keyboard device. 
Enables the keyboard device. 
Disables the locator device. 
Enables the locator device. 
Makes the picture current. 
Inititiates a new frame action (clears graphics 
display or moves the recording medium to a 
fresh drawing area. 
Disables valuator device. 
Enables valuator device. 

TRANSFORMATIONS AND CONVERSIONS 

I 

ZASPK 
ZDLIM 
ZDPMM 

ZLLIM 
ZLPMM 

- - -  - - - 

Defines aspect ratio of virtual coordinate system. 
Defnes log~cal limits of graphics display. 
Converts world coordinates to millimeters on 
the graphics dis lay. 
Defines logical L t s  of locator device. 
Converts world coordinaes to millimeters on the 
locator device. - -  ~~~ ~. ~ ~ . . ~  

ZVlEW Defies vie ort boundaries. 1 ZWlND 1 Defines winxw boundaries. 

I INOUIRY I 
1 ZIACS 1 Returns character size which will be used on the 1 

ZIPST 

ZIROL 

ZIWS 

Wf aphics display. 
eturns olygon style of an entry in the polygon 

style tabre. '1 
Riturns color modelling parameters associated 
with a specified index m the current color table. 
Returns infomation about the DGL system. I 

I 

SPECIAL INTERFACES 
I 

Installation 

ZlESC 

ZOESC 

HP 92861A DGL is a customer installed product, 
which is easily linked from its relocatable libraries to 
satisfy the graphics communication requirements of the 
user's applications. It is not generated into the RTE 
operating system. 

Performs a device-dependent inquiry from a 
aphics display device. 

Krforms a device-dependent output to a 
graphics display device. 

Minimum System Requirements 
Same as basic 92077A RTE-A, 92077A/92078A RTE- 
A/VC+, or 92084A RTE-6/VM system, plus one 
graphics device selected from Table 2- 8. 
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- 

Memory Required for Vector-to-Raster 701: Upgrade from previous version of 9286 1AIR 
Conversion in Software for Raster Printers option 700 to latest version of same for customer 

NOT on support service. 
e 

At least 400 pages (800 kB) of EMA or 100 pages 702: Upgrade from 92841AlR to option 700 
(200 kB) of working set for VMA for vector-to-raster 92861AjR option 700 for customer on support 
conversion using software included in the DGL. service. 

703: Upgrade from 92841A/R to option 700 
Ordering ~nfoimation 92861AIR option 700 for customer NOT on sup- 

port service. 
HP 92861A Graphicsl1000-I1 Device- 890: Use in HP 2139A Com~uter. HP 2439A Micro 
Independent ~ G p h i c s  Library (DGL) (must 
order one of Use Options 400 through 897) 
HP 92861A DGL includes: 

1. The DGL software and a catalog file describing it 
on Media Option 022, 044, 050, or 051, one of 
which must be ordered. 

2. 97084-90000 DGL Programmer's Reference Man- 
ual. 

3. 9286 1- 18999 DGL Software Numbering Catalog. 
4. 92861-90003 Graphics/1000-I1 Device Handlers 

Reference Manual. 
5. 24998-900 10 AGP/DGL Product Demonstration 

Instruction Sheet. 

92861A Media Options 
022: Provides software on CS/80 Cartridge Tape. 
044: Provides software on Microfloppy disc for 

HP 12120A0/12122A Integrated Discs in Mi- 
cro/1000 Package or HP 9122D or HP 9133A01 
BO/H*/L or HP 9153B Disc. 

050: Provides software on 800 cpi magnetic tape. 
051: Provides software on 1600 cpi magnetic tape. 

92861Am Use Options 
400: Use in HP 12100A Single Board Computer, 

HP 2424A Micro 14 Computer, HP 2434A Mi- 
cro 24 Computer, or HP 2484A Micro 24 SPU. 

600: Use in HP 2 1 0 6 ~ ~  Board Computer, HP 2156B 
Computer, HP 2426E/F Micro 16 Computer, HP 
2436A/E Micro 26 Computer, HP 2196C/D 
Model 26 SPU, or HP 2486A Micro 26 SPU. 

601: Upgrade from previous version of 92861AlR 
option 600 to latest version of same for customer 
NOT on support service. 

602: Upgrade from 92841AjR option 600 to 
92861A/R option 600 for customer on support 
service. 

603: Upgrade from 92841AlR option 600 to 
92861A/R option 600 for customer NOT on 
suppon service. 

700: Use in HP 2137A Computer, HP 2437A Micro 
27 Computer, HP 2197ClD Model 27 SPU, 
HP 2487A Micro 27 SPU, HP 2 109E, 21 13E, 
or 2 117F0 Computer, or HP 2 178C Model 60 
SPU. 

29 Computer, HP 2 1 9 9 k / ~  Model 29 SPU, or 
HP 2489A Micro 29 SPU, or in any other A/E/ 
F0-Series computer. With 92861A. option 890 
includes the right to purchase one or more 
92861R products with Use Option 400, 600, 
700, and/or 890 for use oh a corresponding ad- 
ditional computer(s) . 

891: Upgrade from previous version of 92861AlR 
option 890 to latest version of same for custo- 

Q 
mer NOT on suppon service. 

892: Upgrade from 92841AER option 890 to 
92861A/R option 890 for customer on support 
service. 

4B 
893: Upgrade from 92841AlR option 890 to 

92861A/R option 890 for customer NOT on 
support service. 

894: Upgrade to Use Option 890 from Use Option 
400. 

896: Upgrade to Use Option 890 from Use Option 
600. 

897: Upgrade to Use Option 890 from Use Option 
700. 

HP 92861R Right to Copy DGL for Use on 
an Additional Computer System (must order 
one of Use Options 400 through 897) 

@ 
The HP 92861R Right to Copy product is available 
only to customers who have purchased HP 92861A 

8 
without an upgrade option. 9286 1R consists of: 

1. The License to make one copy of software pur- 
chased with 92861A for use on an additional sys- 
tem. 

2. 97084-90000 DGL Programmer's Reference Man- 
ual. 

3. 92861 - 18999 DGL Software Numbering Catalog. 
4. 9286 1-90003 Graphics/1000-I1 Device Handlers 

Reference Manual. 
5. 24998-900 10 AGP/DGL Product Demonstration 

Instruction Sheet. 

Software Support 
See the HP 1000 Ordering Guide, 5954-8564 or a 
later revision, for definitions and availability of soft- 9 ware support products for the Device-Independent 
Graphics Library. 
l Discontinued product, listed here for reference only. 



Advanced Graphics 

dB Package (AGP) 

@ Graphics11 000-11 Version 2.0 Software for 
Interactive Three-Dimensional Graphics Applications product number ' 9 2 8 6 2 ~  

The HP 92862A Advanced Graphics Package (AGP) 
is an interactive three-dimensional graphics package 
for use on HP 1000 Computer Systems with the 
HP 92861A Device-Indevendent Graphics Library 
(DGL), both operating under RTE-A; RTE-A/VC+, or 
RTE-6NM. 

RTE-A, RTE-AIVCt , or RTE-61VM 
Real-Time Executive System 

I User's Appkatlon 
Programs I 

Features I I Submutlne C ~ S  I 
Support under hierarchical Command Interpreter 
file system. 
Optional large program support using code and 
data separation in RTE-ANC+. 

m Two and three dimensional viewing transforma- 
tions. . Perspective and parallel projections. e . Full clipping capability. 
Picture segmentation for fast interactive manipu- 
lation of graphics images. 
Pick input function to facilitate user interaction 
with picture segments to be displayed or 
changed. 

@ 
. Efficient design for fast execution, minimal 

memory usage. 
Workstation program for coordinated operation 
of a logical graphics display device, up to five 
different types of logical graphics input devices 
(locator, pick, button, keyboard, and valuator), 
and one alphanumeric device. 

m Device-independence. . Support for concurrent operation of up to eight 
workstations for simultaneous graphics inputlout- 
put. 
Six different fonts for graphics text. . Multilingual programmability in FORTRAN, 
Pascal, and Macro/1000. 
Error reporting facilities. 

Three-Dimensional Interactive 
Graphics Programming Power 

Three-Dimensional Viewing Transformations 
$) The Advanced Graphics Package (AGP) provides very 

sophisticated viewing transformations. These include 
windowing, clipping, and viewporting with parallel or 
perspective projections. 

Dlsplay Devlce Input Devlce 

+ 
Devke-Independent 

CirapMcs Subroutlnes 

A inter- HP 92082A 

Each graphics workstation may consist of one display 
device, one alphanumeric message device, and up to five 
different logical input devices; AGP supports up to eight 
concurrently active workstations. 

User partltlon - - - - - - - - - - - 
Work statryn 
partltlon 1 

Figure 2 -1 .  AGP Functional Relationships 

Program Version 2.0 
Communl- Advanced 
catlon vla 

Picture Segmentation 
Application programs can use AGP to manipulate 
parts of a picture, called segments, as single entities 
for operations, such as highlighting or erasure. With 
the aid of interactive picking, discussed in the next 
paragraph, this facilitates rapid interactive changing of 
picture elements by a user. 

Devlce 
Independent - - - - -  
Devlce 
Dependent 

/ 
. - - - - -  

HP 92881 A 
Version 2.0 
Devlce- 
Independent 
(3raPhks 

t t t 

Worketatlon 
Prosram 

Devlce-Independent 
Subroutines 

. 

A 

Devlce 
Handler 

Ubrarv 
(DGL) 

Devlce 
Handler 

Devlce 
Hander 
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Interactive Picking 

A high-level "picking" function is available for inter- 
active applications. When the user points with the sty- 
lus of a graphics tablet or other "pick" input device to 
the primitives of line, set of lines, or text on the dis- 
play, AGP returns the segment name and the pick 
identifier for the specific primitives to the application 
program. This segment and primitive I.D. return is 
based on a two-level segmented file, which is similar 
to !the pick recommendations of the SIGGRAPH 
CORE proposal. Normally, without picking, only the 
X-Y coordinate of the graphics tablet would be re- 
turned to the application program, which would then 
have to decide what the user was pointing at. Because 
the AGP software performs this picking function, the 
application programmer saves considerable program- 
ming time and effort needed to implement this com- 
plex computer graphics function. 

Efficient Operational Structure 
The AGP software consists of CDSt and non-CDSt 
graphics subroutines that are used in application pro- 
grams, a set of modules for configuring workstation 
programs, and a sample graphics monitor program. As 
shown in Figure 2- 1, the application program with 
AGP graphics subroutines and the workstation pro- 
gram are separate. This maximizes the application pro- 
gram's available code and data space. At the same 
time, this arrangement also makes very effective use 
of the overall system through concurrent processing in 
the multitasking RTE system. 

The user's application program can communicate with 
up to eight workstation programs simultaneously, each 
in its own partition and each driving its own set of 
graphics devices. At the start of execution, the appli- 
cation program initiates each workstation program. All 
subsequent graphic commands are automatically trans- 
mitted to each enabled workstation for output. The 
workstation program communicates with the graphics 
devices comprising the workstation via the device- 
independent subroutines and device handlers of the 
HP 92861A Device-Independent Graphics Library 
(DGL) . 
t C D S  = Code and D a t a  Separation in  the RTE-AIVC+ oper- 

ating rystem. 

Functional Specifications 

Viewing Capabilities 

AGP supports viewing of two-dimensional (2-D) and 
three-dimensional (3-D) objects from any position. 

3-D Projection Choices 

AGP supports both perspective and parallel projection 
of 3-D objects. 

Widowing 
The user's "window", which is used to clip the pic- 

Q 
tqre, can be rotated or otherwise moved in any direc- 
tion with respect to the object being viewed. Depth 
clipping is supported so that primitives of a 3-D image 
that are outside of specified "hither" and "yon" clip- 
ping planes can be eliminated. 

Segmentation @ 
The transformed images of the AGP output primitives 
specified by the user can be stored in a Segment Dis- 
play Area (SDA) from which they can be written onto 
graphics display devices and in which they may be 
manipulated, modified, highlighted, etc. Each user- 
specified block of output primitives that makes up a 
picture segment results in an image that is pan of the 
total picture. Because each segment has a user-as- 
signed name, it is easily referenced by application pro- Q 
grams to selectively display or modify parts of the total 
image. AGP supports one level of segmentation, which 
precludes nesting of picture segments. Picking identifi- 
cation within segments provides a second level of pic- @ 
ture element selectability. 

Picking 
AGP supports the use of a logical "pick" device, such 
as a graphics terminal cursor or a data tablet stylus. 
Within AGP, the "pick" X-Y coordinates are pro- 
cessed against the SDAs to return to the application 
program both the picture segment name and any pick 
identification that has been associated by the user with 
a specific output primitive (lime or series of lines, 
markers, text, etc.) within that picture segment. 

Graphics Output Primitives 
Moves: The current position is set to the specified 
coordinates (moved to a new position) without draw- 

@ 
ing a lime. 
Lines: A single straight line is drawn from the current 
position to a specified point. 

@ 
Polylines: A connected line sequence from the cur- 
rent position to and through a series of points read 
from an apay in memory. 
Markers: At least 19 different marker symbols can be 
drawn with placement at the current position. 

Graphics Text 
High-quality Text: High-quality text, which is com- 
pletely generated, positioned, spaced, modelled, and 
translated in software, affords a choice of any of the 
six graphics text fonts provided with AGP (see Figure 
2-2). It is completely device independent. 

Medium-quality Text: Medium-quality text characters 
are generated by the hardware character generator of 
the graphics output device (or device handler software @ simulating such a hardware generator) and positioned - 
by software. There is no choice of graphics text font 
and positioning is limited to control of character-to- 
character, and line-to-line spacing. 
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Low-quality Text: Low-quality text is generated and Table 2- 10. Supported Graphics Devices 
spaced entirely by the hardware character generator of 
the graphics output device (or device handler software 
simulating such a hardware generator). It is device 
dependent. 

Graphics Font Text Storage: Graphics text fonts, RASTER TERMINALS 
including user-designed fonts, are stored in, and ac- 
cessed from, font files on the disc. 

DEVICE PRODUCT 
NUMBERS 

English Qothir! 
Simplex Roman! 
Triplex Roman! 
A- A+! 
E u z l e !  
A ~ E E K : !  

USABLE 
IN A- 
SERIES 

INPUT DEVICES 

2393A 2625Ae+523 
2 3 9 7 ~  2628A*+523 
2623A* 2647F* 
2627A* 

2647Af 2648A' 
2649CL/G* 

USABLE 
IN E/FL- 
SERIES 

LOGICAL 
DEVICE 
CODES 

1350S* with 9111A* 
1351S* with 9111A* 

A.B.D. 
K.L.P. v 

YES 

NO 

B.L.P,V 

A,B.L. 
P.V 

9111A* 

9874AC 

RASTER DISPLAY 

Definition: Within the Graphics/1000-I1 environment, VECTOR PLOTTERS 
the user performs I 1 0  through a graphics workstation. 
The graphics workstation is a set of logical I 1 0  devices 
which can be thought of as a "super devicew which 
can be physically configured from one or more real 
devices. A graphics workstation can have a graphics 
display device and may also include one of each of 
the other logical devices coded in Table 2-10, some or 

YES 

YES 

all of whichmay be implemented on one physical de- 
vice, such as an HP 2393A Graphics Terminal. Work- @ stations may also consist of more than one physical 
device. See Table 2-10 for the logical device functions 
that are available on the various physical devices sup- 
ported under AGP and DGL. 

YES 

YES 

D 13279B 

Number of AGP Graphics Workstations: Up to eight 
per AGP application program. 

YES 

YES 

VECTOR DISPLAYS 
Figure 2-2.  AGP Graphics Text Character Fonts 

YES I YES 

Five Types of Graphics Input Devices 

Button: Returns integer value depending upon key or 
button actuated. 

Keyboard: Returns alphanumeric data entered on a 
keyboard by a user. 

Locator: Retums X-Y coordinate information desig- 
nated by the user using a terminal cursor, digitizer, or @ graphics tablet. 

Valuator: Returns scalar real value entered by a user 
as the relative position of a terminal cursor, digitizer, 
or graphics tablet. 

COLOR FILM RECORDER 

7220C*/T* 7221TL 
7221Ae/B* 
7221C*/S* 

7225B* 7475A 
7440A 7550A 
7470AL 7570A 

758- 9872x0 

RASTER PRINTERS 

NO 

YES 

YES 

7510A 

l Obsolete product listed here for reference only. 

Logical Device Codes: 

A = Alphanumeric Display L = Locator 
B = Button P = Pick 
D = Graphics Display V = Valuator 
K = Keyboard 

YES 

YES 

YES 

YES 

Pick: Returns segment name and pick identifier of 
output primitive designated by operator using devices, 
such as a terminal cursor or digitizer. 

D,L 

D.L.P 

YES D 
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Graphics Output Devices 
Graphics Display: Any graphics output device, such 
as a plotter, CRT display, or printer. 

Alphanumeric Display: Any device suitable for dis- 
playing or printing alphanumerics. 

Graphics Subroutine Capabilities 
See Table 2- 1 1. 

Compatibility 
Operating System: RTE-A, RTE-ANC+, or 
RTE-6lVM. 

Program Languages: FORTRAN 77, Pascal1 1000, 
and Macro/1000 Assembly language. 

Supported Graphics Devices: Graphics devices are 
operated through the HP 9286 1A Device-Indepen- 
dent Graphics Library (DGL), so AGP support is the 
same as for DGL; see the DGL data sheet for sup- 
ported graphics devices. 

Extent of Device Support: Together, HP 92862A 
AGP and 92861A DGL provide a system-level set of 
graphics subroutines that are device and application 
independent. Each supported graphics device has its 
own set of features and capabilities. AGP and DGL 
supports those device features that are most important 
to the majority of HP 1000 application areas. AGP 
and DGL also support application program access to 
special features which are available with the graphics 
device. AGP-supported device features are described 
in the 92861A and 92862A manuals. 

Memory Requirements 
For Vector-to-Raster Conversion in Software for 
Raster Printers: At least 400 pages (800 kB) of 
EMA or 100 pages (200 kB) of wor,king set for 
VMA . 
For Monitor Program: 16 kB. 

For Each Workstation program: 20-64 kB non- 
CDS, 10-56 kB for code segment and 6-38 kB for 
data segment with CDS. 

Ins tallation 
HP 92862A AGP is a customer installed product, 
which is easily linked from its relocatable libraries 
along with appropriate 9286 1A DGL subroutines and 
device handlers to satisfy the graphics requirements of 
the user's applications. An appropriate workstation 
program(s) must be configured and linked before an 
application program(s) is run. A monitor program for 
communications between the application program(s) 
and the workstation program(s) must also be linked. 

Table 2- 11. AGP Subroutine Capabilities Q 
1 OUTPUT Appearance of output is determined by 

kmitive Attributes. below .) I 

JTEXH 

JTEXL 

Dram absolute positioned line from the 
current position. 
Sets current position to absolute point. 
Draws absolute positioned marker symbol. 
Draws absolute positioned polygon using 
coordinates in a buffer. 
Draws absolute positioned sequence of llines 
from current position, using coordinates in 
a buffer. 
Draws relative positioned line from the current 

K%?elaUve positioned marker symbol. 
Sets the new current ition to the 

cified relative to Ecur ren t  positE'F 
Eaws  relative positioned polyeon using 
coordinates in a buffer. 
Draws relative positioned sequence of lines 
from the current ~osition usinn coordinates 
from a buffer. 

- 
Writes high-quality text generated completely 
b software, with a choice of fonts. 
drites low-aualitv text usinn the hardware 
character geheratbr of grapfiics display device. 

JTEXM I Writes medium-aualitv text with 6ach c h r -  I 
acter enerated by haidware, but positioned 1 by sotware. 

n in these calls = 2 for two-dimensional graphics, 
3 for three-dimensional graphics. 

PRIMITIVE ATTRIBUTES 

JCOLM 

JCOLR 
JCORI 
JCSIZ 
JDCOL 
JDFNT 

JDPST 
JFONT 
JPICL 
JJUST 
JLSTL 
JLWID 
JPILS 
JPKID 

JPSTL 

Chooses color model (RGB or HSL) for inter- 

b reting parameters in the color table. 
ets color attribute. 

Defines character orientation. 
Sets current character size attribute. 
Redefiies color of an entry in the color table. 
Associates a character font number with a 
font file for use with high-quality tea.  
Deflnes entry in polygon interior style table. 
Sets current font for writing hi -quality text. 
Sets polygon interior color attn Ute. 
Spec fies text justification. 

eg 
Sets linestyle attribute. 
Sets line width attribute. 
Sets polygon interior line style attribute. 
Sets current pick 1.D. attniute that is applied 
to future primitives inside of picture segments. 
Sets polygon interior style attribute. 

PICTURE SEGMENT ATTRIBUTES 

JGDET . Sets system-maintained detectability attribute I that is given to subsequently-created pictum - - 
segmenh. 

JGHI I Sets system-maintained hi ghting attribute 
that is given to subsequen Jt" y-cnated picture - - 
segments. 

JGVIS I Sets system-maintained visibility attribute that 
is given to subsequently-created picture 

PICTURE 

JCLOS 
JCLR 

JSDET 
JSHl 
JSVIS 
JSVAL 

JOPEN 

sehents. 
Controls detectability of an existing segment. 
Controls highlietin of an existing segment. 
controls visib'ity of  an existing segment. 
Controls visibility of all existinn sements. 

NEGMENTATION AND NAMING 

Closes the open picture segment. 
Removes all segments from the graphics 
s stem and clears the display. 8 reates and opens a new, empty picture 
segment. 
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Table 2- 11. AGP Subroutine Capabilities, co~tinued Table 2- 11. AGP Subroutine Capabilities, continued 

PICTURE SEGMENTATION AND NAMING, continued 

Minimum System Requirements 

INQUIRY. continued 

JPURG 
JRNAM 
JSDF 

Same as basic 92077A RTE-A, 92077A192078A RTE- 
ANC+, or 92084A RTE-6NM system, plus the 
92861A DGL product and one graphics device se- 
lected from Table 2-10. 

JITSZ 
JIWS 

JTlIN 

JIWND 

Purges an existin picture segment. 
Renames an exisin picture segment. 
Creates a disc file t tat  the s stem uses as an 
extension to the segmented &splay area. 

Returns size of a text string. 
Returns infomration on op code specified 
workstation configuration and capabilities. 
Returns an integer value describing a s ecified 
aspect of the current state of the graphPC 
s stem. 
dleturns 3-D untransformed worid coordinates 
of viewplane clipping window. 

VIEWING 

JASPK 
JCLPD 
JCLPW 
JCMOD 

JDLIM 

JDMOD 
JDPMM 

JDPTH 
JHAND 

J U I M  
JLPMM 

JPPMM 

JPROJ 

JRSET 

NDIS  

NIEW 
NPLN 
NREF 

JWTOV 
JVTOW 
JWIND 

INPUT 

TRANSFORMATIONS 

Defines virtual coordinate system aspect ratio. 
Controls hither and yon (depth) clipping. 
Controls window clippin 
Controls application of k e  modelling trans- 
formation to all subsequent primitives. 
Sets user-defined lo cal display limits of the ? a hical output dev ce. 

e nes a 4 x 4 modelling matrix. 
Converts from virtual coordinates to milli- 
meters on the gra hics display. 
Defines hither an$ on clipping planes. 
Defines world coor4nate system to be right or 
left handed. 
Defines limits of locator device. 
Oonverts from virtual coordinates to mllli- 
meters on the graphics locator surface. 
Converts from virtual coordinates to milli- 
meters on the aphics pick device. 
Deflnes type oF~-D rojection ( erspective or 
earallel) and where t!e center of projection 

es. 
Resets viewing transformation to initialhation 
values. 
Defines distance from view reference oint to 
the viewplane along viewplane normal: 
Defines the two-dimensional viewport. 
Defines viewplane orientation. 
Defines world coordinate location of the view 
reference point. 
Converts a world point to virtual coordinates. 
Converts a virtual point to world coordinates. 
Defines boundaries of the viewplane clipping 
window. 

SPECIAL INTERFACES 

JIESC 

JOESC 

Performs a device-dependent inquiry from a 
p ~ h i c s  displa device. 

e o m s  a devke-dependent output operation 
to a graphics dlsplay device. 

JBUTN 
JKYBD 
JLOCP 
JPlCK 

JPlKP 
JSLOC 
JSVAL 
JW- 

JWVAL 

Awalts button press, returns value to program. 
Awaits keyboard string entry. 
Sets locator echo reference position. 
Invokes logical pick input function and returns 
eicture segment name and pick I.D. of the 

picked" primitive within that picture se . 
Sets pick echo position on aphics disp&Yt 
Samples locator, returns va%e to program. 
Sam les valuator, returns value to program. 
Awgts user response. returns locator value to 
program. 
Awaits user response, returns valuator value 
to program. 

CONTROLIWORKSTATIONS 

JALPH 

JBATC . 

JBEGN 
JDDEV 

JDINT 

JEDEV 
JEND 
JIERR 
JIVOF 
JIVON 

JMCUR 

INQUIRY 

Sends a text string to the system alphanumeric 
dlsplay device. 
Inititates a batch of updates to the graphics 
displa surface. 
~nitial!zes the p a  hics system 
Disables a loBcaPdevlce othe; than the 

a hical displa device. 
btfalizes graphrcs workstation (and output 
device if present). 
Enables a lo cal device. 
Terminates t e graphics system. 1 
Returns the most recent AGP error. 
Ends immediate-visibility batching mode. 
Sets batching mode to provide immediate 
visibility of picture chan es. 
Updates the dis layed pkture(s) with the 
most current iJorrnation, but without ending 

JICOL 

JlCP 

JIMAT 

JInRE 

JIPST 

JISGA 
JISGW 

Disables graphical output to a workstation. 
Enables graphical output to a workstation. 

Returns color parameters associated with an 
index in the color field. 
Returns current position in three-dimensional 
world coordinates (X, Y, and Z . 
Returns current value of a specihed 4 x 4 
transformation matrix. 
Returns 'n' (1. 2, 3, or 4) real values 
describin a specified aspect of the current 
state of t i e  graphic system 
Returns polygon style of an' entry in a specified 
workstation s polygon style table. 
Rehlms attributes of specified picture segment. 
Returns workstation names that a picture 
segment is bound to. 



Advanced Graphics Package 

Ordering Information 

HP 92862A Graphics/1000-I1 Advanced 
Graphics Package (AGP) (must order one of 
Use Options 400 through 897) 

HP 92862A AGP includes: 
1. The AGP software and a catalog file describing it 

on Media Option 022, 044, 050, or 051, one of 
which must be ordered. 

2. 97085-90000 AGP User's Guide. 
3. 97085-90005 AGP Reference Manual. 
4. 920862-90001 AGP Reference Manual 

Supplement. 

92862A Media Options 

022: Provides software on CS/80 Cartridge Tape. 

044: Provides software on Microfloppy disc for 
HP 12120Ae/12122A Integrated Discs in Mi- 
cro/1000 Package or HP 9122D or HP 9133Ae/ 
B*/He/L or HP 9153B Disc. 

050: Provides software on 800 cpi magnetic tape. 
051: Provides software on 1600 cpi magnetic tape. 

92862NR Use Options 

400: Use in HP 12100A Single Board Computer, 
HP 2424A Micro 14 Computer, HP 2434A Mi- 
cro 24 Computer, or F P  2484A Micro 24 SPU. 

600: Use in HP 2106BK Board Computer, HP 2156B 
Computer, HP 2426ElF Micro 16 Computer, HP 
2436AlE Micro 26 Computer, HP 2196ClD 
Model 26 SPU, or HP 2486A Micro 26 SPU. 

601: Upgrade from previous version of 92862A/R op- 
tion 600 to latest version of same for customer 
NOT on support ,service. 

602: Upgrade from 92842AlR option 600 to 
92862AlR option 600 for customer on support 
service. 

603: Upgrade from 92842AlR option 600 to 
92862AlR option 600 for customer NOT on sup- 
port service. 

700: Use in HP 2137A Computer, HP 2437A Micro 
27 Computer, HP 2197ClD Model 27 SPU, 
HP 2487A Micro 27 SPU, HP 2109E, 2113E. 
or 2117Fe Computer, or HP 2178C Model 60 
SPU. 

701: Upgrade from previous version of 92862AlR 
option 700 to latest version of same for customer 
NOT on support service. 

702: Upgrade from 92842AlR option 700 to 
92862AlR option 700 for customer on support Q 
service. 

703: Upgrade from 92842AlR option 700 to 
92862AlR option 700 for customer NOT on 
support service. 

890: Use in HP 2139A Computer. HP 2439A Micro 
29 Computer, HP 2199ClD Model 29 SPU, or @ 
HP 2489A Micro 29 SPU, or in any other A/E/ 
F* -Series computer. With 92862A. option 890 
includes the right to purchase one or more 
92862R products with Use Option 400, 600, 
700, and/or 890 for use on a corresponding 
additional computer (s) . 

891: Upgrade from previous version of 92862AlR 
option 890 to latest version of same for custo- 
mer NOT on support service. 

892: Upgrade from 92842AlR option 890 to 
92862AlR option 890 for customer on support 

Q 
service. . 

893: Upgrade from 92842AlR option 890 to 
92862AlR option 890 for customer NOT on sup- 
port service. 

8 
894: Upgrade to Use Option 890 from Use Option 

400. 
896: Upgrade to Use Option 890 f r w  Use Option 

600. 
897: Upgrade to Use Option 890 from Use Option 

Q 
700. 

HP 92862R Right to Copy AGP for Use on 
an Additional Computer System (must order 
one of Use Options 400 through 897) 0 
The HP 92862R Right to Copy product is available 
only to customers who have purchased HP 92862A 
without an upgrade option. 92862R consists of: @ 

1. The license to make one copy of software pur- 
chased with 92862A for use on an additional sys- 
tem. 

2. 97085-90000 AGP User's Guide. 
3. 97085-90005 AGP Reference Manual. 
4. 920862-90001 AGP Reference Manual 

Supplement. 

Software Support 
See the HP 1000 Ordering Guide, 5954-8564 or a 
later revision, for definitions and availability of soft- 
ware support products for the Advanced Graphics 
Package. 

Discontinued product, listed here for reference only.  



Forms Management Package for block 
mode terminals in HP 1000 systems product number 94250B 

The HP 94250B Forms11000 (F11000) package pro'- 
vides a software interface between application pro- 
grams and users communicating with HP 1000 
A-Series computer systems via block mode terminals. 
F11000 supports interactive creation, storage, display, 
and modification of forms used for man-machine com- 
munication. Through the medium of the user-defined 
forms, which are stored in disc files, F/1000 manages 
all terminal I/O and systematizes data access and data 
entrv. 

e Features 
rn Interactive Forms Builder for design and 

modification of forms. 
Compiled forms for maximum throughput. 
Programmatic interface callable from Pascal and @ FORTRAN 77. 
Access to input and output data via named 
fields. 
Automatic data editing and data type checking. 
Choice of Integral or  Non-Integral Forms Access 
Library, for normal or  small application pro- 
gram partition size. 
Support for: 
- HP block mode terminals, including color @ terminals. 
- Terminal soft-key and video enhancement 

features, including color. 
- Point-to-point (including fiber optic) and 

multiplexer connections. 
- Help screens for user guidance and error 

recovery. 
Access of terminals independent of connection 
and type of terminal. 
Support for complete localization for native 
language use. 

Benefits 
Greatly reduced effort in design, coding, testing, 
and maintenance of terminal dialog and output 
sections of application programs. 
Easy localization and personalization of application 
$rograms without coding changes. 
Easy access to terminal features, such as color, 
video enhancements, block mode, softkeys, and 
cursor positioning. 

Functional Description 
F11000 consists of two parts: the Forms Run-Time 
Environment (Integral or Non-Integral Forms Access 
Routines) and the Interactive Forms Builder. 

The Forms Run-Time Environment 
The Forms Run-Time Environment is the software 
interface between application programs and terminal 
users. This interface manages termihal I/O for the 
application program and provides a friendly environ- 
ment for the user. 

The application program can select a form to be dis- 
played, can add variable data by addressing named 
data fields, and can request its display on the termi- 
nal's screen. The application program also can define 
softkeys or request display of a help screen. 

The terminal user's response is also handled by the 
Run-Time Environment interface. The interface ac-' 
cepts the entered data, makes designer-specified 
checks of data type, prompts the user to correct the 
input if necessary. then signals completion of the us- 
er's response to the application program. The applica- 
tion program then accesses the entered data by 
addressing named data fields. If the application pro- 
gram detects a user error, it can highlight the data 
fields in error with an alternate video enhancement, 
such as blinking, or request display of an appropriate 
Help screen. 

The Interactive Forms Builder 
The Interactive Forms Builder (use not included in 
the HP 94250E right-to-execute product) provides the 
application developer with the ability to design data 
displaytentry forms interactively. The layout of fields 
and the size, type, and name of each field are all de- 
finable. Screen design may be completed with defini- 
tion of softkeys. The forms are displayed as they are 
"built" and are stored in disc files for later callup and 
use by application programs. 

An extra feature is the simple modification of existing 
forms. The form to be modified is displayed, modi- 
fied, and then stored in its own disc file. An optional 
verification capability can be used to compare modi- 
fied forms for inconsistencies with existing forms. 

The Interactive Forms Builder can execute concur- 
rently with other programs, including application pro- 
grams that use forms. 



Functional Specifications Ordering information 

Environment HP 94250B Forms/1000 Software Package 
(Must order one of Use Options 400 through 

Computer System: HP 1000 A-Series system with 
512k bytes or more memory operating under the 897) 
RTE-A real-time executive system. Forms/ 1000 consists of: 

Currently-Available Supported Terminals: 1. The Interactive Forms Builder and R u n - T i e  Envi- 
HP 2392A, 2393At, and 2397At ronrnent Software described in this data sheet on 

media option 022, 044, or 051, one of which must 
t This terminal is supported in an emulation mode; HP2393A be ordered. 

is supported as an emulated HP 2623.4 Graphics Terminal 
and HP 2397A is supported as an emulated HP 2627.4 Color 2. 94250-90005 F/lOOO Reference 
Graphics Terminal. 3.94250-90006 Getting Started with F/1000. 

Discontinued Supported Terminals Listed Here for 
Reference Only: HP 2382A, 2622A, 2623A, 2624B, 
2625A. 2626A. 2627A. 2628A. 2645A, 2647A/F, 
2648A. 3092A. 3093A. and 45610B (HP150). 

Supported Terminal Connection Methods: 
- Point-to-point, including fiber-optic connection. 
- Multiplexer point-to-point connections. 

Supported Programming Languages: Pascal/ 1000 
and FORTRAN 77. 

Memory Requirements 
Interactive Forms Builder: One 84k byte partition. 

Integral Forms Access Library: 24k bytes, maxi- 
mum, not including referenced system routines. 

Non-Integral Forms Access Library: 5k bytes, maxi- 
mum, not including referenced system routines. 

Forms Monitor (with Non-Integral Forms Access 
Library only): 54k bytes. 

Field Specifications 
Number of Fields: Up to 255 named fields per 
system. 

Field Size: Up to 1840 characters in all fields. 

Data Types Supported: Short Integer, Short Real, 
and Character. 

Installation 
HP 94250B Forms/1000 is a customer-installed prod- 
uct that is easily loaded from the relocatable modules 
and libraries that are supplied. A new system genera- 
tion is not required. 

94250B Media Options 
022: Provides software on CS180 cartridge tape. 
044: Provides software on microfloppy disc for 0 

HP 12120A*/12122A Integrated Discs in Mi- 
cro/1000 package or 9122D or 9133A*/B*/H*/L 
or 9153B Disc. 

051: Provides software on 1600 cpi mag tape. 
Discontinued product, listed here for reference only. 

@ 

94250BlRlE Use Options 
400: Use in HP 12100A Single Board Computer or 

HP 2424A Micro 14 Computer or HP 2434A 
Micro 24 Computer or HP 2484A Micro 24 0 System Processor Unit. 

600: Use in HP 2106BK Board Computer or 
HP 2156B Computer or HP 2436A Micro 26 
Computer or HP 2196ClD Model 26 SPU or 
HP 2486A Micro 26 SPU. 

601: Upgrade from previous version of 942508 option &Zj) 
600 to latest version of same for customer NOT 
on support service. 

700: Use in HP 2137A Computer or HP 2437A @ Micro 27 Computer. 
701: Upgrade from previous version of 94250B option 

700 to latest version of same for customer NOT 
on support service. 

890: Use in HP 2139A Computer or HP 2439A 
Micro 29 Computer or in any other A-Series 
computer. With 94250B. option 890 includes the 
right to purchase one or more 94250WE prod- 
ucts with Use Option 400, 600, 700, andfor 890 
for use on a corresponding additional comput- 
e r ( ~ ) .  

891: Upgrade from previous version of 94250B option 
890 to latest version of same for customer NOT 
on support service. 

894: Upgrade to Use Option 890 from Use Option 
400. 

896: Upgrade to Use Option 890 from Use Option E )  
600. - 

897: Upgrade to Use Option 890 from Use Option 
700. 



HP 94250R Use of F11000 on One Additional 
Computer System (Must order one of Use 
Options 400 through 897) 

The 94250R product is available only to customers 
who have purchased a license to use 94250B. 942501 
consists of; 

I. The license to make one copy of software pur- 
chased with the 94250B for use on one 
additional system. 

2.94250-90005 F11000 Reference Manual. 

3.94250-90006 Getting Started with F11000. 

HP 942503 Right to Execute the FIl000 
Run-Time Environment On One Additional 
Computer System (must order one of Use 
Options 400 through 897) 
This is a low-cost license for an OEM. No manual or 
software is supplied with this product, which is simply 
a license to execute the Run-Time Environment of . 

F11000 and user programs that depend upon it under 
94250E Right-to-Execute F11000 on a dedicated A- 
Series application system. The use of the F11000 
Forms Builder is expressly NOT licensqd under the 
HP 94250E product. 

Software Support Products 
See the HP 1000 Ordering Guide, 5954-8564 or later 
revision, for definitions and availability of software 
support products for Forms/ 1000. 





Programmable Controller 
Interface11 000 

a 
Factory Communications Software 

product numbers 
94200B and 94202A-94206A 

Programmable Logic Controllers (PLCs) provide direct 
control of the individual stages of manufacturing proc- 
esses on the factory floor. However, this control must 
be coordinated and its results monitored by supervi- 
sory controllers or LAN gateways to assure effective 
overall automation of production operations. HP Pro- 
grammable Controller Interface/1000 (PCIF11000) 
software facilitates coordination of PLCs by supporting 
transparent, high-level communication between 

4D HP 1000 A-Series computers and Programmable Logic 
Controllers (PLCs) on the factory floor. PCIF11000 is 
a modular family of software products that consists of 
the HP 94200B PCIF11000 ConfiguratorIMonitor and 
these PLC device handlers: 

Devlce Handler 
Product Number Supported PLCs 

HP 94202A Allen-Bradley PLC, PLC-2 and PLC-3 * HP 94203A Gould-Modicon 484. 584, and 984 PLCs 
HP 94204A Siemens SS-Series PLCs 
HP 94205A Telemecanique TSX60180190 PLCs 
HP 94206A General Electric Series Six. Model 60, 

600, and 6000 PLCs 

The modular design of the PCIFI1000 family accom- 
modates itself to any combination of supported PLCs. 
This design minimizes software and support costs while 
making efficient use of memory in the host computer. 
The high-level command facilities of PCIF11000 pro- 
vide an easy-to-use foundation for development of 
PLC supervisory application programs. PCIFI 1000 

'functional relationships are shown in Figure 2-3. 

Features 
Downloading of programs, data or  process pa- 
rameters, and commands for coordinated 
changeover of production operations. 
Uploading of status, data, and programs facili- 
tates checking and monitoring of production op- 
erations. 
On-line, menu-driven configuration of PCIFI 
1000 communications facilitates changes to the 
PLC network topology. 
Common commands for all four types of sup- 

@ 
ported PLCs simplifies user programming. 

'Each PLC handler requires its own multiplexer(s). 

APPLICATION PROGRAMS 

HP 942008 PClFll 000 
CONFlGURATORlMONlTOR 

HP 94202A194203A194204A194205A1 
94208A PClFllOOO PLC HANDLER 

RTE-AIVC+ OPERATING 
SYSTEM 

HP 1000 A-SERIES 
COMPUTER 

HP 1204xBIC 
MULTIPLEXER' 

Figure 2-3. PCIF11000 Fmctional Relationships 

FROMITO 
PLCs 

I * 

Protocol-dependent routines are executed by in- 
telligent, microprocessor-based multiplexer inter- 
face*, minimizing host computer overhead. 

Individual definition of the level of interaction 
allowable between any PLC and the programs 
accessing it, for protection of critical PLC func- 
tions. 

Communication with PLCs from multiple pro- 
grams in the host computer for simplified imple- 
mentation of complex applications. 

Transparent access to PLCs using high-level 
commands programmable in FORTRAN 77 or  
Pascal. 

Individually settable timeouts for each PLC for 
predictable system operation. 

PLC accesses can bypass the standard functions 
of PCIF where ultra-fast action is n'ecessary or  
special, native highway commands must be used. 

Diagnostics for system fault isolation. 

Except with Gould-Modicon PLCS. 



Part of a growing set of CIM tools 
PCIF11000 is an integral part of Hewlett-Packard's 
commitment to serve the Computer Integrated 
Manufacturing (CIM) needs of companies 
throughout the world. Fundamental to CIM is 
communication between the supervisory-level and 
managerial-level systems that share data and work- 
loads and integrate the manufacturing operations 
of a factory or an entire company. The HP 1000 
A-Series computer that supervises PLCs via 
PCIFI1000 has all the communication capabity 
needed. It can communicate with: 

IBM and plug-compatible systems 

DEC VAXIVMS systems 

Other HP 1000 systems, which also support - A process monitoring and control package 
(92 12 1A) - A quality management package (92 13 1A) 

HP 3000 Systems, which support these 
managerial-level manufacturing software 
packages: - Materials Mangement with work order control - Material Requirements Planning - Master Production Scheduling - Standard Product Costing - Factory Order Entry - Lot Control and Traceability Reporting - Machine Maintenance Management - Production Management - Capacity Requirements Planning - Just-In-Time Manufacturing Management 

Additional tools are being developed to help 
contribute to your productivity and success with 
CIM. These tools will support the Manufacturing 
Application Protocol (MAP). 

Further evidence of Hewlett-Packard's comrnit- 
ment to your productivity and success with CIM 
is HP's Advanced Manufacturing Systems Opera- 
tion, which offers specialized expertise and 
assistance with implementation of large CIM- 
related projects. Our business is your success 
with Computer-Integrated Manufacturing. 

Effective coordination of PLCs 
PCIF11000 software provides an indispensible com- 
munications link between supervisory controllers or 
LAN gateways and PLCs, which may number over a 
hundred. In addition to PCIF communication, the 
following qualities are important in supervisory systems 
used to cbordinate PLCs. 

Capacity 0 
The suvervisorv svstem must be able to accommodaie 
the application-prbgrams it uses for PLC coordination 
and data processing, as well as the programs, com- 
mands, and data it exchanges with the PLCs. The 
multi-megabyte main memory capacity of HP 1000 
A-Series computers and their powerful multiprogram- 
mability amply satisfy capacity requirements for super- 0 
vision of multiple PLCs. 

Real-Time Responsiveness 
Manufacturing processes require quick response to 
high-priority events encountered by the PLCs. HP 
1000 A-Series systems and their RTE-A operating sys- 
tem build on over 18 years experience with real-time 
applications in an installed base of 100,000 systems. 
A-Series real-time capabilities are complete. They in- 
clude event-interrupt, time, program-to-program, and 

@ user scheduling of multiple programs. User-specified 
priorities give execution preference to the most urgent 
programs, so the most urgent tasks get done before 
less important ones. System responsiveness can be as- 
sured by keeping critical programs in main memory, @ 
ready to run at a millisecond's notice, with no waiting 
for program transfer from disc. 
The high performance RTE-A software is matched by 
fast hardware processing at rates to 3 MIPS and up to 
500,000 FLOPS. This speeds completion of proces- 
sing and action by the system. @ 
HP 94200B PCIFI1000 Modules 
Configurator 
The configurator uses information from the system 
manager for integrating the required PLC device han- 
dlers with the run-time monitor. It also checks for 0 
completeness and coherence of the configuration and 
issues a warning if it detects an error. A modified 
configuration can be prepared on-line at any time, @ even while the Monitor is supervising a current con- 
figuration. Restart with an alternate configuration typi- 
cally interrupts PCIF11000 communications for less 

. 

than a minute. The configurator requires the following 
information. 

types of PLCs to be connected and multiplexer 
ports used for the connections; 
communication characteristics of the links; 

m PLC system configuration. 

Monitor 
After configuration and startup, the monitor dis- 
patches requests from the user's supervisory appli- 
cation program to the proper PLCs for action. All 
monitor actions are transparent to the user. 

Subroutine Library 
The subroutine library provides access to the stan- 
dard commands of PCIF11000. The subroutines in the 
library are called from FORTRAN 77 or Pascal pro- 
grams. 



HP 9420xA Device Handlers 
The HP 94202A through 94206A Device Handlers 
adapt requests and replies exchanged between the 
Monitor and the PLCs to the protocol requirements 
of the different PLCs connected to the system. Device 
handlers to support other PLCs may be available as a 
special. Contact the HP 1000 Sales Center in Cuper- 
tino, CA for more information. 

HP 94200B Specifications 
Supported PLCs 
Allen-Bradley: PLC, PLC-2, and PLC-3 families con- 
nected as shown in Figure 2-4 when the HP 94202A 
Allen-Bradley PLC Device Handler is configured with 
the HP 94200B PCIF/1000 Configurator/Monitor. 
Could-Modicon: 484, 584, and 984 PLCs connected 
as shown in Figure 2-5 when the HP 94203A Gould- 
Modicon PLC Device Handler is configured with the 
HP 94200B PCIFI1000 Configurator/Monitor. 

COMM .ADAPTER 

4B 
Figure 2-4.  Connection of Allen-Bradley PLCs to HP 1000 A-Series Systems 

0 Figure 2-5. Connection of Could-Modicon PLCs to HP 1000 A-Series Systems 

HEWLETT-PACKARD PROVIDED EQUIPMENT I GOULD-MODICON PROVIDED EQUIPMENT 

28658-63005 I 
3ml10 ft. I w474 

HAUL MODEM 484 PLC 

MULTIPLEXER CABLE 15ml50 ft. Max. 

PANEL ' --( < W190 CABLE , GOULD-MODICON 

I 584 PLC 
SYSTEM I 

984 PLC 

I w474 
I GOULD-MODICON ,CABLE_ J474 SHORT- , 
I 484 PLC HAUL MODEM 
I W192 
I 
I 584 PLC 
I 

HAUL MODEM 
W978 

CUSTOMER FAB- -,CABLE J478 SHORT- 
RICATED CABLE 984 PLC HAUL MODEM 

' - 
15ml50 ft. Max. 

' Or customer-fabricated cable GOULD-MODICON MODBUS > 
up to 91ml300 ft. long J478 SHORT- (Multlpolnt conn. ) 5 

- < I HAUL MODEM 



Siemens: S5- 110s. - 115S, - 130W. - 150A, - 150K. 
-150S, and -150U PLCs connected as shown in Figure 
2-6 when the HP 94204A Siemens PLC Device Han- 
dler is configured with the HP 942008 PCIFI 1000 
ConfiguratorIMonitor. 

Telemecanique: TSX60. TSXBO, and TSX90 PLCs 
connected as shown in Figure 2-7 when the 
HP 94205A Telemecanique PLC Device Handler is 
configured with the HP 942008 PCIF11000 Con- 
figuratorl Monitor. 

General Electric: Series Six, Model 60, Model 600, 
and Model 6000 PLCs connected as shown in Figure 
2-8 when the 94206A General Electric PLC Device 
Handler is configured with the HP 942008 
PCIFI1000 ConfiguratorIMonitor. 

Operational Requirements for HP-Provided @ 
Equipment 

1. HP 1000 A-Series Computer or Micro11000 Com- 
puter ordered as component or in 219xCID or 
248xA System Processor Unit, with: 
a. HP 92077A RTE-A operating system. The 

HP 92078A VC+ enhancement is also required 
for the Gould-Modicon device handler or con- @ 
current execution of more than one device 
handler and is strongly recommended for all 
use of PCIF. 

b. At least 1 megabyte of main memory. 
c. At least 20 megabytes of disc memory. 

2. HP 92836A FORTRAN 77 or 92833A Pascal1 
1000. 

3. An HP block mode display terminal (HP 2392A. 
2393A. 2397A, 2623Ab, 2624Bb, 2625A*, 
2626Ae, 2627Ab, 2628Ab, or 456108,). 

0 
Discontinued product listed here for reference only. 

Figure 2-6. Connection of Siemens PLCs to HP 1000 A-Series System 

HEWLETT-PACKARD PROVIDED EQUIPMENT SIEMENS PROVIDED EQUIPMENT 

28658-63005 i:t:Ey:l I I CUSTOMER FABRICATED 

MULTIPLEXER HP 1000 I 
A-SERIES I 
SYSTEM CUSTOMER-FABRICATED 

HEWLETT-PACKARD PROVIDED EQUIPMENT TELEMECANIQUE PROVIDED EQUIPMENT 

28658-63005 I TI> i T t : ~ y l ~  I I I CUSTOMER RS-2324 CABLE FABRICATED 15m150 ft. Max. m TELEMECAN~QUE TSX6O PLC 

MULTIPLEXER 
I 

HP 1000 I 
A-SERIES I 
SYSTEM CUSTOMER-FABRICATED 

CURRENT LOOP CABLE t 

< CURRENT LOOP ,- \ TELEMECANIQUE 
CONVERTER t ) TSX60180190 PLC 

I 
Or customer-fabricated I t CURRENT LOOP CONVERTERS ARE AVAILABLE 
cable up to 91m1300 ft . long I FROM THE VENDORS LISTED IN TABLE 2-12. 

I 

CURRENT LOOP CABLE t 

< p\ - CURRENT LOOP - CONVERTER 7 

Figure 2- 7 .  Connection of Telemecanique PLCs to HP 1000 A-Series System 

Or customer-fabricated I I t CURRENT LOOP CONVERTERS ARE AVAILABLE 
cable up to 91m1300 ft, long I FROM THE VENDORS LISTED IN TABLE 2-12. 

I 

1M512 

SIEMENS 
S5-SERIES 

PLC 



HEWLETT-PACKARD PROVIDED EQUIPMENT GENERAL ELECTRIC PROVIDED EQUIPUENT 

28656-63005 I 
3ml10 ft. CUSTOMER'S t Customer's Unk may 

LINK t GENERAL ELECTRIC 
be a dlrffit-connect 

Serks 6.  Modd 60 PLC 
cable up to 15ml50 ft. 

I 
I 

long or, for longer dls- 
tances, a llnk uslng fuA- 

MULTIPLEXER 
LINK t duplex RS-232 modema. 

GENERAL ELECTRIC: 
SYSTEM I Serbs 8, Model 600 PLC NOTE: The modem Mr 

I to General Electric PLCs 
CUSTOMER'S has not been tested with 

LINK t GENERAL ELECTRIC PCIF11000 by Hewlett- 

I 
* Serles 6,  Model 6000 PLC Packard. 

Or customer-fabricated I 
cable up to 91ml300 ft. long I 

ab 
Figure 2-8. Connection of General Electric PLCs to HP 1000 A-Series System 

Table 2-12. Current Loop Converters and Maximum Cable Lengths for Siemens and Telemecanique PLCs 

0 VENDORS OF TESTED CONVERTER NO. OF MAXIMUM CABLE LENGTH TESTEDm . BY DATA RATES 
CURRENT LOOP TYPE CHAN. 
CONVERTERS 9600 BITSISEC 4800 BlTSlSEC 2400 BITSISEC 

BLACK BOX B-CUSO (CLIC) 1 1Mml490 ft. 450ml1475 ft. 750ml2460 It. 
Mayview road park drive B-CL204 4 
Box 12800 B-CL208 8 
Pittsburgh, Pa 15241 B-CL212 12 

B-CL216 16 

CY BERSIS BC1-010 1 MOm1984 ft. 7Mml2460 ft. 750ml2460 ft. 
Chemin Malacher Zirst 
38240 Meylan, France 

EUROTERMINAL ET-80 1 1 ~ 1 4 9 0  It. 600ml1968 ft. 750ml2460 ft. 
19 Place Sillc 182 
94563 Run&. France 

I Current Loop Converters from other manufacturers may also be usable but have not been tested. 
l These cable lengths provide an indication of capability; lon er lengths may be usable, but Iiewlett-Packard assumes no 

responsibility for petformonce of equipment or cables manqfactured by other manufacturers or customers. 

4. One to three HP 1204 1B multiplexer(s) andlor Performance with Men-Bradley, Gould- 
12040C multiplexer(s), as appropriate (the mul- Modicon, and General Electric PLCs 
tiplexers include an 8-channel connector panel). 

5. Cables to PLC hardware (Fig. 2-4 through 2-8). See Table 2- 13, next page. 

Performance Parameters 
PCIFI1000 performance with respect to the follow- 0 MAGNITUDE --- > 
ing parameters varies with buffer size as shown in 
Figure 2-9. THROUGHPUT 

Transfer Time: Elapsed time between a reatitwrite 
request(s) to a PLC (or group of PLCs) and its (their) 
completion. 
Data Throughput: Total number of bytes read from 
or written to the PLC(s) divided by the transfer time. 
CPU Utilization: The average percentage of CPU 
capacity used during actual PCIFI 1000 programldata CPU UTILIZATION (%) 

transfers tolfrom PLCs is greatest with short transfers 4 < -- BUFFER SIZE (BYTES) -- > 240 
(small buffers) because the CPU is involved more fre- 
quently than with long transfers (large buffers). Over- 
all CPU utilization by PCIFl1000 depends upon mes- Figure 2-9. PCXF/1000 Performance Parameter 
sage traffic density. Relationships 



Performance with Siemens and 
Telemecanique PLCs 
Throughput rates and transfer times for Siemens and 
Telemecanique PLCs will be about the same as listed 
in Table 2-13 for Allen-Bradley PLCs, since the 
Siemens and Telemecanique PLCs use the same mi- 
croprocessor based, intelligent HP 1204 1B multiplexer 
interface that is used for communication with the 
Allen-Bradley PLCs. 

Table 2- 13. PCIFI1000 READDIWRITED perfor- 
mance with Allen- Bradley, Gould- 
Modicon, and General Electric PLCs 

PROGRAMMABLE 
LOGIC 
CONTROLLER 
(PLC) 

BUF- AVERAGE THRUPUT 
FER TRANS- PER PU: 
SIZE / FER TIME I (bytes er I 
(bytes) (Seconds) secondf 

READD Performance with one PU: on one comm. hiway . 
Allen-Bradley PLC-2 26.84 1 2 4  1 :::: ( 308.28 

Allen-Bradley PLC-2 

Gould-Modicon 484, 
584. and 984 
General Electric 
Series 6 

Gould-Modicon 484, 
584, and 984 

General Electric 
Series 6 

WRITED Performance with one PU: oh one comm. hiwav 

4 
240 

4 
240 

0.15 
nlt 
0.11# 
0.87# 

0.1 
0.44 

READD Performance wlfive comm. hiways, one PKlhiway 

0.1# 
0.79# 
0.09 
0.43 

I Allen-Bradley PLC-2 1 2 4  1 ::!: I 24;:;: 1 

40.W 
303.22# 
42.78 

558.14 

WRITED Performance wlfive comm. hiways, one PLClhiway 

Gould-Modicon 484, 
584, and 984 
General Electric 
Series 6 

nl t  = not tested 
# These figures differ no more than 5 %  from one model of 

Could-Modicon PLC to another. 

4 
240 

4 
240 

Gould-Modicon 484. 
584, and 985 
General Electric 
Series 6 

HP 94202A-94206A Device Handler 
Specifications 

Command Set @ 

0 .3  
1.35 
0.25 
0.79 

4 
2 4 0 ,  

4 
240 

PCIFl1000 supports access to programmable con- 
trollers as if they were files on disc, using the follow- 
ing commands, which can be called from application 
programs written in FORTRAN 77 or Pascal: 

13.28 
177.18 
16.1 

549.2 

PCIF-OPENICLOSE initiateslterminates a dialog be- 
tween an application program and PCIF11000. @ 

0.81 
3.65 
0.1 
0.44 

PC-CONNECTIDISC establisheslbreaks a link be- 
tween a PLC and PCIF11000. 

4.94 
65.76 

41.22 
549.2 

PC-READD reads data from PLC memory. 

PC-WRITED downloads data into PLC memory. 

PC-READP reads program(@ from PLC memory. 

PC-WRITEP downloads program(s) into PLC @ 
memory. 

PC-LOCK restricts PLC access to a specific 
application program. @ 
PC-UNLOCK frees access to a LOCKed PLC. 

PC-PCSTAT requests status (run, program, or test 
mode) of a PLC. 

PC-SYSTAT provides logical status of the system, 
relative to a PLC. 0 
PC-CANCEL cancels all previous requests sent to a 
PLC that have not yet terminated. 

PC-STARTISTOP startslstops a program already 
resident in a PLC (not supported by Allen-Bradley 
PLCs) . r) . 
PC-ENQUIRY retrieves data from requests made 
without wait or from unsolicited messages from PLCs. 4% ~. . 

PC-IDENT identifies PLC manufacturer and model. 

PC-GETKEYIRELKEY obtainslreleases system 
resources needed for managing asynchronous (requests 
made without wait) from application programs. 

PC-ENUNSOLIDIUNSOL enablesldisables receipt 
by application program of unsolicited messages from 
a PLC (not supported by Gould-Modicon or 
Telemecanique PLCs) . 
PC-TRANS accesses PLC without using the standard 
functions of PCIF11000. 

See Table 2- 14. 



PCIFf 1000 

Table 2-14. HP 94202A-94206A PLC Device Handler Specifications 

e # The maximum usable data rate for Siemens or Telemecanique PLCs depends upon current loop cable length (see Table 2-12).  
NOTE A: The number of PLCs actually usable per system depends upon system performance requirements. 
NOTE 3: ~ u ~ ~ o r t a b i l i t ~  of three multiplexers depends upon overall RTE-A table space usage of the particular system. 
NOTE C: The 12040C Multiplexer can be used for the A-Series system console AND connection of Could-Modicon PLCs. 

Ordering Information - 
HP 942kB Programmable Controller 
Interfacell000 (PCIF11000) (Must order one 
of Use Options 400 through 897) 
PCIF/1000 includes: 

1. Relocatable configuratorfmonitor and diagnostic 

# software and Forms/1000 software with execute 
only license, all on software Media Option 022. 
044. or 051. one of which MUST be ordered. 

2. 942002 PCIFf1000 Manuals Set (see listing 
below). 

PLCs 
PER 
MULTI- 
PLEXER 

2Ybt0 
(Note A) 

2 6 t 0  
(Note A) 

Up to 8 

Up to 8 

Up to 8 

HP 9420xAIBlZ Media Options 
022: Provides software on CSf80 cartridge tape. 

MULTI- 
PLEXERS 
PER 
SYSTEM 

Up to 3 
(Note B) 

Up to 3 
(Note B) 

Up to 3 
(Note B) 

Up to 3 '  
(Note B) 

Up to 3 
(Note B) 

COMPUTER 
TO PLC I10 
INTERFACE 

12041B 
Multiplexer 

12040C 
Multiplexer 

12041B 
Multiplexer 

12041B 
Multiplexer 

12041B 
Multiplexer 

DEVICE 
HANDLER 
PRODUCT 
NUMBER 

94202A 

94203A 

94204A 

94205A 

94206A 

044: Provides software on microfloppy disc for 
HP 12120A*/12122A Integrated Discs in Mi- 
crof1000 package or HP 9122D or 9133A'fB'f 
H*/L. or 9153B Disc. 

LINK 
DATA 
RATE 

9600 
bps 

9600 
bps 

9600 
bps# 

9600 
bps# 

9600 
bps 

PLCs 
NOT 
SUPPOR- 
TED 

Not 
specified 

Not 
specified 

Not 
specified 

TSX27 Br 
TSX47 

Series One 
and Three 

SUPPORTED PLCs 

Allen-BradIey PLC, mini- 
PLC-2, PLC-2Il5. PLC-21 
20, PLC-2/30, and PLC-3 

Gould-Modicon 484-2x1 
2x6, 1 4 A .  584L. 

!!%?and 984 

Siemens S5-110s. S5- 
1 1 N ,  S5-130W. S5- 
150A. 150K. 150s. and 
1 sou 
Teiemecanique TSX60. 
TSX80, and TSX90 

General Electric Series Six 
Models 60, 600, and 6000 

051: Provides software on 1600 cpi, 9-track mag tape. 
Identifies discontinued product, listed here for reference 
only. 

PROTOCOL 

Allen-Bmdle ANSI 
Std X.3.28-r948) 

Gould-Modicon 
Modbus ASCII mode 
(RS-232-C) 

Siemens 3964 com- 
munication protocol 

Proprietary to 
Telemecanique 

GE CCM2 Peer-to- 
peer communications 
protocol. Master- 
slave mode is not 
supported 

9420xNBIR Use Options 
400: Use in HP 12100A Single Board Computer, 

2424A Micro 14 Computer. or 2434A Micro 24 
ComputerorHP2484ASPU. 

600: Use in HP 2106BK Board Computer, 2156B 
Computer, 2426EfF Micro 16 Computer, or 
2436A Micro 26 Computer or HP 2196CfD or 
2486A SPU. 

700: Use in HP 2137A Computer or 2437A Micro 27 
Computer or HP 2197CfD or 2487A SPU. 

890: Use in HP 2139A Computer or 2439A Micro 29 
Computer or HP 2199CfD or 2489A SPU. 

894: Upgrade to Use Option '890 from Use Option 
400. 

896: Upgrade to Use Option 890 from Use Option 
600. 

897: Upgrade to Use Option 890 from Use Option 
700. 

HP 94200R Right to Copy PCIFl1000 (Must 
order one of Use Options 400 through 897) 
HP 94200R is available to custoniers who have 
purchased the HP 94200B product and includes: 

1. A license to make one copy of HP 94200B 
PCIFf1000 software for use on one additional 
system. 

2. 942002 PCIFf1000 Manuals Set (see listing 
below); must specify 94200R Media Option 022. 
044, or 051 to obtain the Getting Started famili- 
arization program on appropriate media. 



HP 942002 PCIFl1000 Manuals Set 
The PCIFl1000 Manuals Set includes: 

1. 94200-90002 PCIFI1000 Reference Manual. 
2. 94200-17500 Getting Started with PCIFl1000, a 

self-paced on-line familiarization program on 
Media Option 022, 044, or 051, one of which 
MUST be ordered. (Media Option ordered for 
94200BlR. also specifies media for familiarization 
program included in those products). 

HP 94202A PCIF11000 Device Handler for 
Allen-Bradley PLCs (Must order one of Use 
Options 400 through 897) . 
The Allen-Bradley PLC handler includes: 

1. Relocatable software on software Media Option 
022, 044, or 051, one of which MUST be 
ordered. 

2. 942022 Using PCIFI1000 with Allen-Bradley 
Programmable Controllers Reference Manual. 

HP 94202R Right to Copy the Allen-Bradley 
PLC Device Handler (Must order one of Use 
Options 400 through 897) 
HP 94202R is available to customers who have 
purchased the HP 94202A product and includes: 

1. A license to make one copy of HP 94202A PLC 
Device handler software for use on one additional 
system. 

2. 942022 Using PCIFI1000 with Allen-Bradley 
Programmable Controllers Reference Manual. 

HP 94203A PCIFl1000 Device Handler for 
Gould-Modicon PLCs (Must order one of 
Use Options 400 through 897) 
The Gould-Modicon PLC handler includes: 

1. Relocatable software on software Media Option 
022, 044, or 051, one of which MUST be 
ordered. 

2. 942032 Using PCIFl1000 with Gould-Modicon 
Programmable Controllers Reference Manual. 

HP 94203R Right to Copy the Gould- 
Modicon PLC Device Handler (Must order 
one of Use Options 400 through 897) 
HP 94203R is similar to 94202R for the Allen-Bradley 
PLC Device Handler, described above, but applies to 
right to copy 94203A software and includes the 
942032 manual. 

HP 94204A PCIF11000 Device Handler 
for Siemens PLCs (Must order one of 
Use Options 400 through 897) 
The Siemens PLC handler includes: 

1. Relocatable software on software Media Option 
022, 044, or 051, one of which MUST be 
ordered. 

2. 942042 Using PCIFI1000 with Siemens Program- 
mable Controllers Reference Manual. @ 

HP 94204R Right to Copy the Siemens 
PLC Device Handler (Must order one of 
Use Options 400 through 897) 
HP 94204R is similar to 94202R for the Allen-Bradley 
PLC Device Handler, described above, but applies to @ 
right to copy 94204A software and includes the 
942042 manual. 

HP 94205A PCIF11000 Device Handler 
for Telemecanique PLCs (Must order one 
of Use Options 400 through 897) 
The Telemecanique PLC handler includes: 

1. Relocatable software on software Media Option 
@ 022, 044, or 051, one of which MUST be 

ordered. 
2. 942052 Using PCIFI1000 with Telemecanique 

Programmable Controllers Rehrence Manual. @ 

HP 94205R Right to Copy the Telemecanique 
PLC Device Handler (Must order one of Use 
Options 400 through 897) 
HP 94205R is similar to 94202R for the Allen-Bradley 
PLC Device Handler, described above, but applies to 
right to copy 94205A software and includes the 6 
942052 manual. 

HP 94206A PCIF11000 Device Handler for 
General Electric PLCs (Must order one of 
Use Options 400 through 897) 
The General Electric PLC handler includes: 0 

1. Relocatable software on software Media Option 
022. 044. or 051. one of which MUST be @ ordered. 

2. 942062 Using PCIFl1000 with General Electric 
Programmable Controllers Reference Manual. 

HP 94206R Right to Copy the General 
Electric PLC Device Handler (Must order 
one of Use Options 400 through 897) 
HP 94206R is similar to 94202R for the Allen-Bradley 
PLC Device Handler, described above, but applies to 
right to copy 94206A software and includes the 
942062 manual. 

Software Support Products 
See the HP 1000 Ordering Guide. 5954-8564 or later 0 
revision, for definitions and availability of software 
support products for PCIF11000 and its related device 
handlers. 



HP Quality Decision 

4b 
Management/1000 

Manufacturing Software for 
HP 1000 Computer Systems product number 9213 1A 

HP Quality Decision Management11000 is an applica- 
tions software package for analyzing manufacturing 
processes and product quality. Control charts and 
Pareto charts can be generated to help production and 
quality assurance engineers identify statistically signifi- 
cant product defects and process problems. Data col- 
lected on-line can also be used to generate scaner- 
grams, histograms, and tabular reports. These outputs 
identify the manufacturing process causes of product 
quality deviations. 

@ A menu and promptlresponse approach facilitates con- 
figuration of data collection transactions, report and 
graph formats, and data archival and system mainte- 
nance functions. all without the need for programming 

experience. Extensive "hooks" for user programs pro- 
vide additional data input, output, and analysis flexi- 
bility. 

Features 
Powerful, menu-driven report and graph writer 
for precise selection and analysis of collected 
data. 
Menu or prompt/response driven user interface 
for easy configuration, modification and system ' 

use by non-programmers. 
Controlled access via password assignments. 



QDM11000 

INPUT STORE OUTPUT 

PARETO CHART 

CONTROL CHART 
SEARCH 

REPORT 
AND GRAPH AND / 

ANALYSIS OENERAToR 
SCAlTERGRAM 

CODE 
READERS 

SCHEDULE DATA FROM 
USER HP 1000 AND HISTOGRAM 

PROGRAM OTHER SOURCES 

DETAIL REPORTS 

USER PROGRAMS 
FOR DISPUYIANALYSIS 

Figure 2-10. HP Quality Decision Management11000 Functional Diagram 

Pre-defined data base for simplifying system de- 
sign efforts. 
User-defined data collection prompts for system 
customization to specific application require- 
ments. 
Data base editor for modification of data in the 
data bases. 
Extensive user-defined data validation for 
parametric (numerical) and attribute (descrip- 
tive) data. 
Data collection supported from H P  display ter- 
minals and H P  9000 Series 2001300 Computers. 
Flexible user extensions for data collection From 
any device that can transfer a formatted ASCII 
file to an  HP 1000 computer. 
Data integrity through data base utilities and 

v- 

error log. Parameters and attributes are validated in 
both manual and automatic transactions. 
User extensions are illustrated by the hooks in Figure 
2-10. The left hook enables a user to activate an ex- 
ternal program from both automatic and manual data 

' collection. In its simplest form, this hook can be use 
to collect an input automatically. For example, instea* 
of requiring an operator to key in a reading from a 
digital voltmeter, the value can be collected automati- 
cally. Another use in manual and automatic data col- 
lection modes is to schedule a program that pre-proc- 
esses data or diverts it to some specialized storage or 
validation routine. The transaction validation hook 
accepts any formatted file. 0 
'Users also define search criteria as well as report and 
graph formats via menus. Once search criteria, analy- 
sis requirements, and output formats have been de- 

system management programs. fined,-they can be stored-as a procedure name. An 
Monochrome or  color graphic terminal output. unsophisticated user can request one of these pre- 

defined reDorts. Converselv. a manufacturing enpjneer 

Functional Description 
HP Quality Decision Management11000 provides data 
collection, validation and storage to a data base, 
which is central to the system. Engineers can statisti- 
cally analyze the data and output the results in tabular 
or graphical format. A functional diagram is shown in 
Figure 2- 10. 
The pre-defined data base is transparently configured 
by the user during the menu-driven transaction design 
process. Manual data collection follows a promptlre- 
sponse sequence on a terminal, while automatic data 
collection occurs on HP 9000 Series 2001300 Comput- 
ers that accumulate data via user-written BASIC pro- 
.grams. These programs format the data, then forward 
the entire transaction to HP Quality Decision Manage- 
mentl1000. Transactions are validated and added to 
the data base. Invalid transactions are posted to an 

or other sophisticated user could interactivelfdeEne a 
new report linking various parameters and attributes 
from different workstations in order to isolate and 
identify defect causes. 
The right hook illustrates the capability of storing the 
result of a search into a disc file. The user can then 
access the file through user-written programs that per- 
form specialized data analysis and display functions or 
return modified data to the QDM graph generator. 
For example, costs per failure type might be added to 
a Pareto of cost of non-conformance. 

Model of Production 
The HP Quality Decision Management11000 data base 0 
is designed for workstation oriented production envi- 
ronments. The data base implicitly defines a model of 
production described in the diagram on the next page. 



+ WORKSTATION + D Parts 

I OPERATIONS 

Multiple parts go through the workstation and differ- 
ent operations are performed on the parts. 

For each combination of workstation, part number, 
and operation, a data collection transaction can be 
identified. 
Each data collection transaction can have up to three 
sections: 
rn Transaction data (e.g., who, what, where) 
rn Process Common data (common to all of the parts) 
rn Unit Specific data (specific to an individual part) 

a The table at right illustrates the three types of data 
from a spray painting operation. A workorder, 
A234-22, for five 0142-2009 parts is being painted by 
Joe Worker at spray station 2. The individual pans 

0 have unique serial numbers. 1, 2, 3, 4, and 5. The 
parts are spray painted different colors and then 
placed in a 500-degree F drying oven for 20 minutes. 
This example includes just one workstation. An actual 
application would have multiple workstations, such as 
Receiving/Incoming Inspection, Final Test, Fabrica- 
tion, Assembly, etc. 

Transaction Data (identifies the transaction) 

USER CONFIQURABLE 
PROMPT 

Workstation 7 
Part number 7 
Operation 7 
Unlt ID No. 7 
Workorder No. 7 

OPERATOR RESPONSE 

:Spray statlon 2 
:0142-2009 
:Paint 
:1,2,3,4,5 
: A234-22 

Process Common Data (all parts) 

Drying temperature 7 500 degrees F 
Drying time 7 1 20 mhutes 

I I 

Using HP Quality Decision 

Unlt Speclflc Data (unique to unlt ID number) 

The matrix below indicates some key application areas 
for HP Quality Decision Management11000 and the 
product features and benefits of each area. 

Unlt 1 Color 7 
Unlt 2 Color 7 
Unlt 3 Color 7 
Unlt 4 Color 7 
Unlt 5 Color 7 

I Application I Features I Benefits 

Blue 
Red 
Green 
Yellow 
Vermllllon 

Incoming 
Inspection t-t 
Product Test: 
Electronic, 
Electro- 
mechanical, 
final, in- 

I process, I 

Displays inspection, instructions, generates 
vendor rating reports, control charts of 
defect rates, vendor quality. 

l I I tion to manufacturing process data, identifi- 
cation of causes of quality problems. 

Prioritize vendors, reduce number of vendors, 
and increase vendor responsiveness to quality 
demands. 

Manual and automatic on-line data 
collection, test procedure display. 
Provides statistical monitoring of defect 
levels and decision support graphics and 
reports. 

History 
tracking1 
Audit Trail 

rn Optimize test process, schedule calibrations, 
determine minimum number of readings 
needed, identify tester vs product defects. 
Reaction to statistically significant defect 
rates. 

rn Production defect data available for correla- 

On-line data collection of pertinent trace- 
ability facts, archived but available for 
recall to satisfy regulatory requirements. 

rn Responsiveness to regulatory requirements. 

Statistical 
process1 
product 
monitoring 

On-line data collection from incoming in- 
spection, manufacturing process, and test 
areas. Statistical graphslreports to monitor 
manufacturing process quality and product 
defects. Correlation between product de- 
fect data and defect cause data allows 
identification of specific defect causes: 
rn poor workmanship 
rn faulty material 
rn weak manufacturing process execution 
rn wrong manufacturing process definition 
rn faulty product design 

rn High, predictable yields 
rn Lower production costs 
rn Reduced rework costs 
rn Lower scrap levels 
rn Reduced labor content 
rn Accurate vendor quality feedbacklcorrelation 
rn Reduced cycle times and inventory !?vels 
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1. Manual Data Collection 
2. Report Output 
3. Group Editor 
4. Report Definition 
5. System Management 
8 .  User Program 

Enter the number of the task to be performed: 

Product Details . X-bar and sigma charts, with user-definable titles @ and subtitles. 
System functions are accessed via the menu-driven Histograms, of parametric data autoscaled or user 
user interface screens (see main menu above). One specified, with optional normal curve superimposed. 
or more of the six functions can be offered on each 
terminal. The user can select any one of these Scattergrams of parametric data. Correlation coeffi- @ 
choices, perform their task,-and then return the cient and line of regression can be optionally re- 
terminal to the main menu. The functional capability quested. 
for each of these modes is described below. Pareto charts of attribute data. 

Bar charts of attribute data. 
MANUAL DATA can be collected from a terminal . Tabular Reports, with format and content user- keyboard or optional bar code wand, for both para- 
metric and attribute data. The transaction format fol- specifiable. 8 
lows the prompt/response sequence described in the 
Model of Production. Prompts are user-defined via defines groups of 
the CONFIGURATOR function (a subset of the sys- 24 unit IDS in order to avoid re-entering individual 
tem Management function). IDS for each traniaction. 

REPORT OUTPUT can be pre-defined or customized REPORT DEFINITION specifies data selection 
by the user. criteria and repodgraph formats. The user can create 8 

P-charts, to monitor defect rates of products with or modify a report definition, or obtain a listing of 
pass/fail defect distribution, based on attribute data. currently defined reports with comments. Q) 

QDM/lOOO Graphics Specifications RDllO 

Enter an X before the desired graph type(s) for the current report item: I 
Fs X-Bar/Sigma Control Chart 
@ Scattergraph 
@.$ Histogram 
(!% Bar-Chart /Pareto 

1 

$$j P-Control Chart 

For Scattergraphs, also enter a Scattergraph Identifier Number %$$$ . Two report 
items with the same Identifier Number are needed for a Scattergraph. The 
first one encountered becomes the x co-ordinate (abscissa), the second one 
the y co-ordinate (ordinate). 

For P-Charts, also enter a P-Chart Identifier Number $@ . Two report items 
with the same P-Chart Identifier Number are needed for a P-Chart. The first 
one encountered becomes the denominator, the second one the numerator. 



SYSTEM MANAGEMENT function manages eleven ' Startup program: Brings system on-line with assured 0 sub-functions: data and programmatic integrity . Configurator: Menu-driven user interface to help . Shutdown program: Shutdown is used to halt data 
non-programmers configure* modify and implement base activity for archive and maintenance functions. 
the system. Specifies transaction data, prompt 
string and validation criteria. Identifies passwords Archive: Defines selection criteria and schedules 
and inputloutput devices. data extraction program. 

I QDM/1000 System Management Function Selection PSOOl 1 

Conf igurator 
Startup 
Shutdown 
Archive . 
Device Status 
Command Interpreter 
Pfile/Afile Definition 
Pfile/Afile Dictionary 
Validation Set Editor 
Database Editor 
Database Maintenance 

Enter the number of the task to be performed: $,% 

QDM/lOOO Examine/Change Passwords QC 8 00 

y ..... >x<.>:.:.:.:$::::$,<:.pyA Manual Data Collection . @m<<.k:$fig.sz: Archive . . . . . . . . . .  mg$$gi$ 
gs;;$<s<g<?g,g ~px$$%xF i~p j  .................. 

Report Output . . . . .  :.i, ........... n..,~;z... . Device Status . . . . . . . . .  .<.......... B&W Z. 

Croup Editor . a + . h .  $$2$$jg$$j# command ~ ~ t ~ ~ ~ ~ ~ t ~ ~  . . . . a  $,gR&$$g@g 
.............. 

~~~~~t ~ ~ f i ~ i t i ~ ~  . $ .................... ,&A pf i l e / ~ f  ileIVset Definition . ? ~ $ ~ $ ? < ~ ~ ? $ ~ ~ ? ! $  ',,:.:,,~flfl,j.;j:8xxfZ:.:< 

..................... .A,, ,/ ,>./ p;$55*45:<<4545* ....................................... System Management . 6 %  Pf ile/Af ile Directory . . . .  < ....................... ,<.,. 
p~#.~~<::::?:w;~:: ....... < ......\ .<.:.. "... User Function . . . . .  $B8szBB Database Editor ................................. 4. 

<.:.:.:.:.:.:.:.:$~:$:.: ...,,/ ........A. ......A 
:.:.x.:.:.:.:.:.,; ...... ; .... ::.:....< . :::*$$ .... ".. ............ "..'.>..'. :.>:. ................ < / C . X . . . ' '  Conf igurator ...................... .................... M.:...x~:~;% Database Maintenance .............. fiA.2.ym3;$ 

................................... :~<,;$.XX/.:.:.:.:...:.:.:.:.x,. Startup . . . . . . . .  System Specification '. . . .  :s59ww.fim; 
, ,,,.,/,,.,, A.:.:.X .........,.. 

shutdown . . . . . . . .  ~ ~ ~ g ~ ~ 4  
M.:< ........................ 



QDM11000 

QDM/lOOO Archive Data - - Verify Data to be Archived AR210 

Are the parameters below the ones you intend to have used for 
this archive run 7 (use function keys to answer) 

Date previously used to archive data: . . . . . . . 

Date before which data will be archived . . . . . . 

Qualify selection of archive records: . . . . . . . - (Y/N) 

Save all Workstation Attribute definitions: . . . . - (Y/N) 

Save all Croup definitions: . . . . . . . . . . . . - 
DELETE ONLY - - do not save the LOD data specified: . - (Y/N) 

Device Status: Provides "snapshot" of what is 
happening in the system. 

Command Interpreter: Allows access to operating 
system for system maintenance, data base mainte- 
nance, or direct use of HP 1000 utilities and capa- 
bilities. 

PfileIAfile Definition: Defines validation criteria 
and prompts for parameters and attributes in the 
Process Common and Unit Specific portions of the 
data collection transaction. 

Parametric Data 
Units, degrees F, lbs, cm, etc. 
Default value 
Upper and lower bounds 
Upper and lower specifications 

Validation set (user-defined table lookup) 
160-character help message 

9 
Attribute Data 
Format 
Default value 
Validation set (user-defined table lookup) 
160-character help message 0 PfilelAfile Dictionary: Lists names of parameters 

and attributes in any PFILE or AFILE. 
Validation Set Editor: Allows easy creation and 
maintenance of validation sets for PFILEs and 
AFILEs. 
Data-base Maintenance: Accesses Imagel1000-I1 
data base subsystem utilities. 
Data-base Editor: Supports modification of the 

0 
data base. 

QDM/lOOO P/A File Editor - Define New Parameter PEOlO 

Parameter Name ~,$@$B@f~$~$j$~@~@~~~&i@,$$~# Pfile = 
,$Ik ::>.g*.*,. ,.$' 

Engineering Units :&Pi+~;.=p2~s@ 
De f au 1 t Value $~$fg&~+;~?f&$&~~% 

(Lower Limit) (upper Limit) 

Start New Screen (Y/N) $# 
- Display Control - Indent n $@$ (0 to 0 columns) 

Validation Set File Name ::, '".Y/,x.. '9 $23 &&gQf ( i f any ) 
Save Value (Y/N) $;@; (Tor passing to user program later) 

Help Mess'age for display upon operator request (Optional) : 

$# Indexing (Y/N) If Yes, how many copies @@#S wg&>gg 

ig Automatic Data Collection from a user written program (Y/N) 7 
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User Program supports scheduling of user application 
programs from within QDM. One program can be 
scheduled from each QDM terminal. The menu item 
name is configurable-for each terminal as well. 

Data Input Auto Schedule. Parametric and attribute 
data collected in both manual and automatic uansac- 
tions can trigger user-written programs. These user- @ written programs can be used in several ways: 

Data can be collected by a program. thus eliminat- 
ing the need for manual keyboard entry. 
Both manual and automatic transactions can start a 
program that manipulates or reduces raw data. For 
example, an alarm capability can be implemented 
by passing data to a program that compares the 
data to a limit. Exceeding the limit could generate 
an alarm. 
Data can be pre-processed by having a program 
calculate summary statistics of certain parameters 
prior to being added to the data base. This reduces 
the number of records that have to be searched to 0 generate a report. 
Data can be diverted before it is added to the ap- 
plication data base. Data of interest to other MIS/ 
EDP departments, such as WIP, labor vouchering 
and production sequence data can be "stripped - 
out" of transactions for transfer to another MIS1 
EDP system. 

@ Other Automatic Collection Devices. Anv device 
with file transfer and data formatting ability that can 
be interfaced to an HP 1000 computer is a potential 
system for data collection device. The system validates 
the transaction prior to processing the data. 

User-defined Output. The report output function 
generates a specially formatted data fib, according to 
user specified search criteria and analysis. A graphing 

4B module is auto-scheduled for creation of the graphical 
output. Two programmatic extensions are: 

Data file. Instead of graphing the data file, it can 
be given a name. Specialized analysis and display 
programs then 'can be written to manipulate it. 
Graphing user-specified data files. If file data is 
properly formatted, the graphing module will create 
a graph of data from the user's file. 

Specifications 
Number of Devices 
This is highly dependent upon the system configura- 
tion. Factors which affect the maximum number of 
devices are: 
- number of ID segments 

@ - number of memory descriptors 
- power fail driver 
- DSl1000; LU mapping, size of network 
- Data Link 

A good rule of thumb is a maximum of forty MUX 
devices. This can be increased; contact the local HP 
Software Engineer for details. ! 

Performance 
Direct ReporttGraph Search ~ e s p o n s e  Time: 1 to 
10 minutes. 

NOTE: Once a search has been completed, the time 
required for actual hard copy graph generation is a 
function of the speed of the graphics device and the 
volume of data. 
Automatic Data Collection TransactionsIHour, 
A900: 620, maximum. 
Automatic Data Collection UnitsIHour, A900: 2950, 
maximum (with 50 unitsluansaction) 
NOTE: In general, as the number of unitsltransaction 
increases andlor the number of specific parameters, 
attributes and comments per uhit increases, the 
transactionslhr decreases. Refer to the HP QDM11000 
Performance Brief 5954-0305. 

Archiving Deletionslhour, A900: 4700 units, 
maximum 

92131A System Requirements 
1, HP 1000 Micro 24, 26, or  29 or  Model 26, 27, 

or  29 RTE-A and VC+ Computer System with 
supported system console and appropriate media 
option, selected from the following: 
022: CS180 (7914) cartridge tape 
051: 1600 cpi magnetic tape 
Suggested system console is 2392A. 

2. Main memory. At least 3 megabytes of main 
memory (a detailed appliczrtion analysis may 
determine a need for more than 3 megabytes of 
memory). 

3. Software subsystems, which must be included in 
the system. 
a. Order the following subsystems: 

(1) 9208 1AIR 1mage11000-I1 with .Query 
(2) 9286 1AIR Graphics1 1000-11 (DGL) 
OR 

b. A development pack that provides those sub- 
systems. 

4. Hard disc: 
Any A-Series compatible system disc(s) that can 
provide at least 132 megabytes of disc storage ca- 
pacity. More may be needed for large user data 
bases and other user requirements. (See the HP 
1000 Ordering Guide. 5954-8564 or later revision, 
for disc choices.) 

5. Printer: 
a. 2563B Option 214 Line Printer, 233-300 

LPM. 
OR 

b. 293xA Option 046 Printer. 



6. Plotter: 
a. 7440A Option 002 Colorpro plotter 

AND/OR 
b. 7470A Option 002 Two-pen plotter (discontin 

ued product) 
AND/OR 

c. 7580B185B Option 060, DIE-size drafting plot 
ter 

AND/OR 
d. 7475A Opt 002 Six-pen p1ot:er 

AND/OR 
d. 7550A Eight-pen plotter with Automatic Sheet 

Feed 
7. h e r f a c e  cards: 

a. One 12009A HP-IB card for printerlplotter 
interface 
AND/OR 

b. One 12040D 8-Channel Multiplexer Interface 
for every 8 devices 

c. One 12092A Interface for automatic data 
collection devices that must be connected to 
the system via data link 

8. Magnetic Tape Subsystem, for data base backup 
and logging. Must specify cabinet option, selected 
from the following: 

a. 7974A magnetic tape unit with appropriate 
option 
OR 

8 
b. 7 9 7 8 ~  magnetic tape unit 

9. Assorted manual and automatic data collection % 

and output devices, as follows: 

a. Manual Data Input and Devices. HP Quality 0 
Decision Management/1000 (QDM/ 1000) sup- 
ports all HP Display or Graphics terminals that 
can be connected to HP 1000 A-Series sys 
tems via multiplexer, as listed in the HP 1000 
Ordering Guide, 5954-8564 or a later revision. 
except for the HP 26218 Display Terminal, 
which does not support block mode operation. 
QDM/1000 also supports the HP 92916A Bar 
Code Reader when connected via HP 239xA 
Terminals. 0 

b. Automatic Data Input Devices. HP Quality 
Decision Management11000 includes user sub- 
routines written in BASIC for automatic data 
collection by HP 9000 Series 200/300 com- . @ 
puters. Other automatic data collection devices 
can be used, but the user must program the 
subroutines needed to transmit the data to the 
HP 1000 system executing QDM/ 1000. 

A-SERIES 
RTE-A 6 VC+ 

w 
1 EST STATION 

HP Quality Decision Management/1000 Configuration 



@ Ordering Information 
92131A HP Quality Decision Management/ 
1000 Software 
The 92 13 1A product includes: 
1. 92 13 1A relocatable software package. Media option 

must be selected from the following: 
022: CSl80 cartridge tape 
051: 1600 cpi magnetic tape 

2. HP 921312 QDM11000 Manuals Set. (see separate 
product liming, below). 

92131R Right to Copy HP Quality Decision 
ManagemenU1000 For Use on One Addi- 
tional Computer System 
92131R Right to Copy product is available only to @ customers who have purchased the 92131A product. 
92131R consists of: 
1. A license to make one copy of software purchased 

with 92131A for use on one additional computer 
system. 

2. A license to make one copy of the HP 921312 
QDM11000 Manuals Set. 

921312 HP Quality Decision Management/ 
1000 Manuals Set 
The 921312 Manuals Set consists of: 
1: 92 131-90001 User Reference Manual. 
2. 92 131-90002 System Manager Manual. 
3. 92 13 1-90003 Installation Guide. 

NOTE: HP Quality Decision Management11000 has 
been modvied to support certain local languages. Con- 
tact your local sales office concerning availability. 

Software Support Products 
99102D+H00 Response Center Support (RCS) for 
Factory Automation products. 

99102D+P00 Adds One Caller to Response Center . 
Support or Account Management Support for Factory 
Automation products. 

99102D+T00 Account Management Support (AMS) 
for Factory Automation products (subject to local 
availability and approval. 

99102D+V00 Extended Factory Automation Family 
Support for use on one additional system licensed 
under 92131R to extend RCS or AMS (subject to 
local availability and approval). 

92 13 1A+S00 Software Material Subscription service 
for QDM11000. 

9 2 1 3 1 ~ + ~ 0 0  Manual Update Service for QDM11000 
for one set of manuals purchased under 92131AlZ. 

92 13 1A+W00 Extended Software Material 
Subscription semce for QDM11000 for use on one 
additional system licensed under 92 13 1R. 

NOTE: The support products listed above cover only 
the 92131AIR software. Support services for other 
software in the system, such as RTE-A and VC+ must 
also be ordered. 

HP QDM-Assist Products 
92 13 1A+61A Implementation Analysis 

92131A+63A Implementation Team Training 

92131A+65A Project Implementation Assistance 

92 13 1A+65Z Additional Project Implementation 
Assistance Unit 





RTE Microprogramming Package 
4B 

4b 
For HP 1000 A900 Computer Systems product number 92049A 

HP 92049A is an RTE Microprogramming Package for 
HP 1000 A900 computers. Supported under the 
RTE-A real-time operating system, this package pro- 
vides all the software tools needed for development by 
the user of customized microprogrammed instructions 
for HP 1000 A900 Computers. 

Features . On-line operation in RTE-A operating system. 
PROM code generator for outputting production 
microcode to PROM "burn-in" equipment. 
Dynamic Writable Control Store overlay utilities 
that load.Writable Control Store from memory. 
Support for H P  1000 microprogram develop- 
ment. 

What Microprogramming Can Do for 
the User 
The availability of microprogramming gives users maxi- 
mum control over the performance of their applica- 
tions. Computers often spend 90% of execution time 

@ in less than 10% of the program code. With micropro- 
gramming, software routines that are frequently used 
or especially time consuming can be convened to 
microcoded routines, called as single instructions on 
the macrocoded level, that typically run 3 to 10 times 
faster. This can significantly accelerate the execution 
speed of applications. In addition, custom-designed 
microprogrammed instructions can make it practical to 
perform applications that could not be satisfactorily 
supported using the basic instruction set of the com- 
puter. And, key routines from value-added software 
suppliers can be microcoded to prevent uncontrolled 
copying from one machine to others. 

Functional Description 
The HP 92049A package provides a powerll and 
friendly microprogramming capability using the free- 
format syntax of a Paraphraser. The Paraphraser in- 
cludes many Pascal-like features that facilitate 
microprogram development and simplify maintenance. 

The RTE Paraphraser (MPARA) converts a source 
microprogram into binary object code in a standard 
microinstruction format for the WCS I10 Utility rou- 
tine (WLOAD). The source may be entered from a 
standard RTE text file or from a peripheral device. 
Editing of the source microprogram is accomplished 
using the Edit11000 screen editor that is included with 
the RTE operating system. 

The WCS I10 Utility Routine (WLOAD) uses an ID 
driver to transfer microprogram object code prepared . 

by MPARA from a file or input device into the HP 
12205A A900 Control Store Board. 

RTE Driver ID.42 provides software linking between 
MPARA, WLOAD, and the HP 12205A Control 
Store Board. The driver is configured into the RTE 
operating system during system generation and can be 
called directly with an EXEC call or through the 
WLOAD routine. Because it uses Direct Memory Ac- 
cess, ID.42 can load 4,096 microinstructions from 
main memory into WCS in less than 33 milliseconds. 

WLOAD also translates MPARA binary object code 
into binary code formatted for ROM firmware. This 
output can be used for "burning" PROMS for moun- 
ting in the PROM control store area of the Control 
Store Board. 

The profile monitor capability of the HP 92860A 
Symbolic DebugJ1000 package is available to aid in 
identifying those crucial areas that can most signi- 
ficantly benefit from being microcoded. Executing 
under an RTE-A or RTE-6lVM operating system, the 
profile monitor plots the percent of time spent in vari- 
ous pans of a program. 

Functional Specifications 

Environment 

The HP 92049A RTE Microprogramming Package 
operates in an HP 1000 A900 system with 768k bytes 
or more memory and hard disc operating under the 
HP 92077A RTE-A operating system. Supported com- 
puters and SPUs include the HP 2139A, 2199ClD. 
2439A. and 2489A. 



RTE Microprogramming Package 

92049A Media Options Memory Usage 

A 64k byte partition is required to support MPARA 
and all other HP 92049A software modules. 

control Store Hardware Required 

The HP 92049A RTE Microprogramming Package 
requires one HP 12205A Control Store Board. 

Control Store Available to the User 

The HP 12205A Control Store Board provides 4k 
48-bit words of Writable Control Store plus space for 
mounting 2k 48-bit words of PROM control store 
ROMs. 

Ordering Informa tion 

HP 92049A RTE Microprogramming Package 

The HP 92049A RTE Microprogramming Package 
consists of: 

1. The MPARA, WLOAD, and ID.42 software mod- 
ules on Media Option 022, 044, or 051, one of 
which must be ordered. 

2. 92049-90001 RTE Microprograming Package 
Reference Manual. 

3. 92049-90002 RTE Driver ID.42 Programming and 
Operation Manual. 

022: Provides software on CS/80 cartridge tape. 

044: Provides software on Microfloppy disc for 
HP 12120A*/12122A Integrated Discs in Mi- 
cro/1000 Package or HP 9122D or 9133A*/B*/ 
H*/L or 91538 Disc. 

051: Provides software on 1600 cpi magnetic tape. 
Discontinued product, listed here for reference only. 

0 

HP 92049R Use Of RTE Microprogramming 
Package On One Additional Computer Sys- 
tem 
The HP 92049R product is available only to customers 0 
who have purchased HP 92049A. HP 92049R consists 
of: 

1. The right to make one copy of software pur- 
chased with the 92049A RTE Microprogramming @ Package for use on an additional system. 

2. 92049-90001 RTE Microprograming Package 
Reference Manual. 

3. 92049-90002 RTE Driver ID.42 Programming and 
Operation Manual. 

Software Support Products 
See the HP 1000 Ordering Guide, 5954-8564 or a 
later revision, for definitions and availability of soft- 
ware support products for the HP 92049A RTE Mi- C) croprogramming Package. 



Device Drivers 

0 

9 For Peripheral Device Software 
Interfacing to A-Series Systems Included in RTE-A . 
The HP 92077A RTE-A operating system includes 
relocatable driver routines for supported peripheral 
devices, as listed in Table 2-15, below. 

Table 2-15. Device Drivers Supplied with RTE-A for A-Series Computer Systems 
NOTE: Currently-available devices and Interfaces are Isted below b BOLD FACE type: all other devlces and Interfaces, h 
the llghter typeface and flagged wlth an asterlsk ('), are dlscontlnued products ilsted here for reference only. 

@ TERMINALS 

Offlce Display Termlnal 
Dlsplay Termlnal 
Graphlcs Termlnal 
Color Graphlcs Terminal 
Dlsplay Termlnal 
Dlsplay Terminal 
Graphlcs Termlnal 
Dlspiay Termlnal 
Dual System Termlnal 
Display Station 
Color OrapMcs Terminal 
Word Rocesslng Termlnal 
Dlsplay Station 
Graphics Terminal 
lntelllgent Oraphlcs Tefmlnal 
Touchscreen Terminal 
Vectra Model 26 PCa4 
Vectra Model 35 PC4 l 
Vectra Model 26 PC4 l 

SUPPORTED DEVICES OR CAPABILITIES 

Interface 

Async Multiplexer 

DEVICE 
DRIVER 

SUPPORTED INTERFACE 

DDCOO 

INTERFACE 
DRIVER 

1 120400 Elght-Channel Async 
Multlplexer 

DD'OO 

l21OOA Slngie-Board Computer 
Four-Channel On- 
Board I10 Multlplexer 

12005A'/12005B Async Serlal 
Interface 

1 

37222A' Integral Modem Interface 

3INTERS connected vla Multlplexer 

!26 D ThlnkJet Prlnter 
!27A QuletJet Plus Prlnter 
!28A QuletJet Printer 
i63A+04g4 Une Rlnter 
i63B+049 Une Prlnter 
iMB+049 Une Printer 
i65A+049' Une Printer 
iMA+049* Une Printer 
i66B+049 Une Prlnter 
131A4 Prlnter 
i86A Laserjet Prlnter 
iB6A+300 Laserjet Plus Prlnter 
#2A Qeneral-Purpose Prlnter 
133A4 Factory Data Prlnter 
134A Buslness Prlnter 

DD'OO 

DDCOO 

12040Ae/B'/12040C0 Elght-Channel 
Async Multlplexer 

120400 Elght-Channel Async 
Multlplexer 

12100A Slngle-Board Computer 
Four-Channel On- 
Board I10 Multlplexer 

l Discontinued product listed here for reference only. 
0 The 12040C Multlplexer is not recommended for new applications. 
t Drlver lD401 or ID101 supports both modem and dlrect c o ~ e c t  communlcatlon with terminals. 
3 Drhrer ID801 Is requked Instead of ID800 for 12040D used wlth the 37214A Systems Modem. 
# Cartrldge tape unlts ln 2645A. 2048A. and 2647A Terminals requlre Device Drlver DD.20 wlDD*OO and DDCOl wIDDC00. 

724xxA Vectra PCs requlre monochrome or color monkor connected vla appropriate adapter card, serlal-parallel, or 
dual serial interface, disc operating system, and AdvanceUnk 2392 software to functlon as an HP 1000 A-Serles terminal. 
See HP 1000 Orderlng Gulde, 5954-8564 or a later revislon for more Informatlon. 
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Table 2-15. Device Drivers Supplied with RTE-A for A-Series Computer Systems, continued @?) 
NOTE: Currently-avallable devlces and Interfaces are llsted below In BOLD FACE type; all other devlces and Interfaces, In 
the llghter typeface and flagged wlth an asterlsk ('), are dlscontlnued products llsted here for reference only. 

PRINTERS connected vla HP-IB 

SUPPORTED DEVICES OR CAPABILITIES 

QRAPHICS DEVICES 0 

DEVICE 
DRIVER 

. 

INDUSTRIAL WORKSTATION TERMINALS 

SUPPORTED INTERFACE . 

2563A+214* Llne Prlnter 
26638+214 Llne Prlnter 
2564B+214 Llne Prlnter 
2565A+214* Une Prlnter 
2566A+214* Llne Prlnter 
2566B+214 Une Prlnter 
2608S+2 14 l Une Prlnter 

2631A4 Prlnter 
2932A General-Purpow Prlnter 
2933A4 Factory Data Prlnter 
2S34A Buslness Prlnter 

2671A4 Thermal Prlnter 
2671Q4 Qraphlcs (thermal) Rlnter 
2673A4 lntefllgent Graphlcs Prlnter 

DDCl2 

00.12 

NOTE A 

7440A+001 Colorpro Plotter 
7470A+001 l Two-pen Plotter 
7476A-1 Slx-pen Plotter 
7610A Color Fllm Recorder 
766OA Auto Sheet Feed Plotter 
767OA Draftpro Plotter 
7680B4W Draftlng Plotter 
7586B+OW Draftlng Plotter 
768884W Draftlng Plotter 

72258 Plotter wkh 17501A HP-IB Interface 
7440A-2 Colorpro Plotter 
7475A-2 Slx-pen Plotter 
7610A Color Rlm Recorder 
766OA Auto Sheet Feed Plotter 
7670A Draftpro Plotter wlth 17570A 

HP-IB Interface 
7680B4W Draftlng Plotter 
76868460 Draftlng Plotter 
76888+060 Draftlng Plotter 
91 11A' Graphics Tablet 
9872A41B41S4 Graphlcs Plotter 
9872C41T4 Graphics Plotter 

INTERFACE 
DRIVER 

l Dlscontlnued product llsted here tor reference only. 
0 The 12040C multiplexer Is not recommended for new appllcatlons. 
NOTE A: 2671A, 2671G, and 2673A Prlnters are supported only by HP-IB interface drlver 10.37, so all output to those prlnt- 
ers must transfer character strlngs at the lnterface level. 
NOTE 6: Devlce handlers for graphlcs devlces are provlded In the 92861A Verslon 2.0 Graphlcs11000-ll Devlce-Independent 
Graphlcs Llbrary . 
NOTE C: HP-IB connected plotters and other graphlcs devlces are supported by HP-IB lnterface drlver ID.37 and devlce 
handlers in the 92861A Verslon 2.0 Graphlcs11000-I1 Devlce-Independent Graphics Ubrary, which is requlred for operatlon. 

12009A. HP-IB Interface 

12009A HP-IB Interface 

12009A HP-IB Interface 

DD*OO 
NOTE B 

DDCOO 
NOTE B 

NOTES 
B and C 

3081 A lndustrlal Workstation Termlnal 

ID.37 

ID'37 

ID'37 

None 12040A41B*112040C0 Elght-Channel IDMOO 
Async Multlplexer 

12040D Elght-Channel Async ID800 

12100A Slngle-Board Computer ID400 
Four-Channel On- 
Board 110 Multlplexer 

12040A41B4112040C0 Elght-Channel 
Async Multiplexer 

12040D Elght-Channel Async 
Multlplexer 

12100A Slngle-Board Computer 
Four-Channd On- 
Board 110 Multlplexer 

12009A HP-IB Interface 

IDMOO 

ID800 

ID400 

ID'37 
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1b Table 2-15. Device Drivers Supplied with RTE-A for A-Series Computer Systems, continued 
Y 

NOTE: Currently-avaHable devlces and interfaces are llsted below In BOLD FACE type: all other devlces and Interfaces, In 
the llghter typeface and flagged wkh an asterlsk ('), are disconthed products llsted here for reference only. 

I I I SUPPORTED DEVICES OR CAPABILITIES I DEVICE I SUPPORTED INTERFACE 
DRIVER 

12121~' 20 MB -~lxed DISC for Integration into 
Mlcro11000 CPUISPU 

263xAIE1248xA Optlon 110. 10 MB Flxed Dlsc + 
270 kB Mlcrofloppy for lntegratlon In 
Mlcro11000 CPUISPU 

263xAIE1248xA O~t lon  11 1 ' 15 MB Flxed Disc + 

I I I 1 

DISCS AND CARTRIDGE TAPE DRIVES (CTDS) 

@ 1 12120A' 20 ME Flxed Msc t 630 kB Mlcrofloppy 1 2022A4 Interface Included wlth ID'27 

I - - - - -  

270 k~ Mlcrofloppy for Integration In 
Micro11000 CPUISPU I 

for lntearatlon In Mlcro11000 CPUISPU 

12122A 

35401 A+l 00 

7907A 
7908PIR4 
7911 PIR 
7912PIR 
7914CT 
7914PIR 
7914ST 

7933HIXP 
7935HIXP 
7936HIXP 
7937HIXP 
7941 A 
7942A 

7945A 
7946A 

7957A 
7958A 
91220 
91331)' 

9133H4 

9133L 

91 34D' 
9134H' 
9134L 
9144A 
91538 

integrated Dlscs product 

20 M B  Flxed Dlsc + 630 kB Mlcro- 
floppy for lntegratlon into 
Mlcro11000 CPUISPU 
Autochanger Cartridge Tape 
Subsystem 
40 M B  FlxedlRemovable Dlsc 
16 MB Flxed Dlsc with CTD 
28 M B  Flxed Dlsc wlth CTD 
86 M B  Flxed Dlsc wlth CTD 

131 M B  Flxed Dlsc wlth CTD 
131 MB Flxed Dlsc wlth CTD 
131 M B  Flxed Dlsc + 1600 cpl 

Magnetlc Tape Unlt4* 
404 M B  Flxed Dlac 
404 M B  Removable Medla Dlsc 
307 M B  Rxed Dlsc 
571 M B  Flxed Dlsc 
24 MB Flxed Dlsc 
24 MB Rxed Dlsc + Cartrldge 

Tape Drlve 
55 MB Wed  Dlsc 
55 M B  Flxed Dlsc + Cartrldge 

Tape Drive 
81 M B  Rxed Dlsc 

130 M B  Flxed Dlsc 
Dual 630 kB Mlcrofloppy Dlscs . 
15 ME Flxed Dlsc + 630 kB 

Microfloppy 
20 MB Flxed Dlsc + 630 kB 

Mlcrofloppy 
40 M B  Flxed Dlsc + 630 kB  

Mlcrotloppy 
15 ME Flxed Dlsc 
20 MB Flxed Dlsc 
40 M B  Flxed Dlsc 
Cartrldge Tape Subsystem 
20 M B  Plxed Dlsc + 630 k B  

or option 

12009A HP:IB interface 

Mlcrofloppy 
91548 20 MB Flxed Disc 
-- 

7906M+102' , 19 MB MAC Master Cartridge Dlsc 1 D D W  I 12009A HP-lB Interface 
7920M+102. 50 MB MAC Master Dlsc 
7925M+102* 120 MB MAC Master Dlsc 

Dlsconttnued product Usted here for reference only. 
*' The 1600 cpl magnetlc tape unit In the 7914ST product requlres a separate 12009A HP-IB Interface and uses magnetlc 

tape devlce drlver DD'24. 



Device Drivers 

Table 2-15. Device Drivers Supplied with RTE-A for A-Series Computer Systems, continued 
NOTE: Currently-available devlces and interfaces are llsted below In BOLD FACE type; a# other devlces and Interfaces. In 
the llghter typeface and flagged wlth an asterlsk ('), are dlscontlnued products llsted here for reference only. 

DISCS AND CARTRIDGE TAPE DRIVES, contlnued 

SUPPORTED DEVICES OR CAPABILITIES 

MAGNETIC TAPE UNITS 

DEVICE 
DRIVER 

9121A' Dual 270 kB Microfloppy Dlscs 
91 33A' 4.6 MB Flxed Dlsc + 270 kB 

Mlcrofloppy 
91338' 9.2 MB Fixed Dlsc + 270 kB 

Mlcrofloppy 
9133V+004' 4.5 MB Flxed Dlsc + 270 kB 

Mlcrofloppy 
9133XV+0104 9.6 MB Fked Disc + 270 kB 

Mlcrofloppy 
91 MA' 4.6 MB Flxed Dlsc 
91 34B4 9.2 MB Flxed Dlsc 
9134XV+0104 9.6 MB Ftxed Dlsc 
9895A4 Dual 1.2 MB Flexlble Dlscs 

NON-DEVICE DRIVER-SUPPORTED CAPABILITIES 

SUPPORTED INTERFACE 

DD'30 

7970E+626/636' 1600 cpl Magnetlc Tape Unk 
7971A+140/144* 1600 cpl Magnetlc Tape Unk 

7974A 1800 cp l  Magnetlc Tape Unlt 
7978A' 625011600 cpl Magnetlc Tape Unk 
79788 825011800 cpl  Magnetlc Tape Unlt 

INTERFACE 
DRIVER 

a Dlscontlnued product llsted here for reference only. 

12009A HP-IB Interface 

DD'23 

DD'24 

ID'37 

ID'36 

ID443 

ID450 

ID'52 

ID450 

ID'50 

ID450 

Dlsc emulation for read-In of programs from PROM 
storage 

Power falllauto restart of system operations 

lnterfaclng of varlous parallel 110 devlces 

CW-to-CPU communlcatlon vla parallel llnk 

Dlgklzlng of Analog Input slgnals ' 

Analog Output 

lnterfaclng of dlgltal Inputs and outputs 

12009A HP-IB Interface 

12009A HP-IB Interface 

ID'37 

ID'37 

None 

None 

None 

None 

None 

None 

None 

12008A PROM Storage Module 

12013A, 12154A, 12157A4, or 121578 
Battery Backup Card 

12006A Parallel Interface 

12006A Parallel Interface 

1 2080A4/12060B A-to-D Converter 

12062A D-to-A Converter 

12063A Irolated Dlgltal 110 
Interface 
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Design and Specifications 

Table 3-1. HP 1000 A-Series Performance-Packaging Summary 

COMPARISON ITEMS 
BASE PROCESSING SPEED 
- Average 
- Fastest Instructions 

FLOATING POINT 
SPEED 
- BID Whetstones 
- Single-precision, FI W 
- Single-precision, HIW - Double-precision, HIW 

SCIENTIFIC 
INSTRUCTION SET 
- Single-precision 

VECTOR INSTRUCTION 
SET 
- Siqgle-precision speed 
- Single-precision setup 
- Double-precision speed 
- Double-precision setup 

MAIN MEMORY CAP. 
- ECC 256K RAMS) 
- ECC [64K RAMS) 
- Parity (64K RAMS) 

CARD CAGE SLOTS USED 
BY CPU & BASE MEMORY 

MEMORY CYCLE TIME 

110 BANDWIDTH 
- Output - Input 

AVAILABLE CARD 
CAGE SLOTS 
- In 20-slot computer 
- In MicrollOOO comp. - In "Cooler" Package 

USER 
MICROPROGAMMABILITY 

PACKAGING 
- Rack cabinet systems 
- MicrollOOO systems 
- 20-slot box computers 
- MicrollOOO computers 
- "Cooler" pkgd computers 

A900 Computer 

1.3 MIPS 
3 MIPS 

Hardware FPP is 
Standard 

821 kwips 
Not applicable 
500.000 FLOPS 
245,000 FLOPS 

Standard . 

50,000 operlsec 

Standard 

688.000 operlsec 
4.9 microsec 
42 1.000 operlsec 
6.2 microsec 

3 MB to 18 MB 
768 kB to 4.5 MB 
Not supported 

5 

18 1 nanosec. avg 
effective at 88% 
cache hit rate 

2.5 MBlsec 
3.7 MBlsec 

15 
9 

Not supported 

Yes. 4k words of 
WCS and 2k words 
of PCS are available. 

Model 29 (2199CID) 
Micro 29 (2489A) 
2139A 
2439A 
Not available 

A700 Computer 

0.4 MIPS ' 
1 MIPS 

12156A Hardware 
FPP is Optional 

340 kwips 
54,400 FLOPS 

204.000 FLOPS 
99.700 FLOPS 

With 12156A FPP 

36,000 operlsec 

' With 12156A FPP 

245,000 operlsec 
13.5 microsec 
144,000 operlsec 
13.5 microsec 

1 M B t o 8 M B  
512 kB to 2 MB 
512 kB to 4 MB 

4 (5 wlFPP) 

500 nanosec 

4.0 MBlsec 
4.0 MBlsec 

16 15 wlFPP) 
11 [lo wIFPP) 
Not supported 

Yes. 8k words of 
control store are 
available. 

Model 27 (2197CID) 
Micro 27 (2487A) 
2137A c 
2437A 
Not available 

A600+ Computer 

0.4 MIPS 
1 MIPS 

Floating Point is 
Firmware Based 

11 3 kwips 
64,000 FLOPS 
Not applicable 
Not applicable 

Software equivalent 
routines 
Not specified 

Software equivalent 
routines 
Not specified 
Not specified 
Not specified 
Not specified 

512 kB to 8 MB 
Not supported 
512 kB to 4 MB 

2 

454 nanosec 

4.27 MBlsec 
4.27 MBlsec 

18 
12 
4 

Not supported 

Model 26 (2196CID) 
Micro 26 (2486A) 
2156B 
2436AIE 
Micro 16 (2426EIF) 

A400 Computer 

0.4 MIPS 
1 MIPS 

Floating Point is 
Firmware Based 

122 kwips 
54,400 FLOPS 
Not applicable 
Not applicable 

Software equivalent 
routines 
Not specified 

Sbftware equivalent 
routines 
Not specified 
Not specified 
Not specified 
Not specified 

Not supported 
Not supported 
512 kB to 4 MB 

1 

454 nanosec 

4.27 MBlsec 
4.27 MBlsec 

Not available 
13 
5 

Not supported 

Not available 
Micro 24 (2484A) 
Not available 
2434A 
Micro 14 (2424A) 
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Design and Specifications 

ab 
HP 1000 A-Series Computer Systems 

The HP 1000 A-Series comprises a compatible family 
of computers that feature distributed intelligence input1 
output. This design uses an I10 processor on each 
interface to maximize I10 efficiency and minimize 
CPU involvement with I10 operations, thereby opti- 
mizing overall processor pricelperformance for a wide 
variety of applications. This section covers the A400, 
A6OO+. A700, and A900 computers. 

Features 

8 Total compatibility of comparable instructions in 
all A-Series computers. 

8 A wide choice of computer performance levels 
from 0.4 to 1.3 million instructionslsec and 64k 
to 500k floating point operationslsec. 

8 Distributed intelligence I10 design for DMA per 
channel efficiency. 

8 High reliability and maintainability through the 
use of simple packaging, self test. and board - - 

level ;diagnostics. 

@ 8 Built-in dynamic mapping system, memory pro-' 
tect, and time base generator. 

@ 8 Memory capacity up to 18 MB in A900, up to 
8 MB in A600+ and A700, up to 4 MB in A400. 

8 Support for Virtual Memory for data to 128M 
bytes and up to 15 Extended Memory Areas for 
data up to 2M bytes, each accessible to as many 
as 63 different programs. 

8 Extensive software support including operating 
system, FORTRAN and Pascal compilers, BASIC 
interpreter and compiler, Macroassembler, 
screen editor, data base management system, 
graphics software, distributed systems network- 
ing, and manufacturing applications. 

8 Boot loaders included for boot-up from: 
- Adjacent computer system in an NS11000 or 

DS11000- IV Distributed Systems Network. - Disc drive 
- Magnetic tape - PROM Storage Module 

Overview (See Table 3-1, facing.) 

The A900 Computer 
The A900 is Hewlett-Packard's fastest HP 1000 Com- 
puter. Pipeline technology with cache memory, 
boosted even more by a fast hardware floating point 
processor with scientific and vector instruction sets, 
provides unmatched computation speed. Base set 
speed of 1.3 million instructions per second and 
500,000 floating point operations per second provide 
enough computational power to conquer thousands of 
applications that have previously been far beyond the 
reach of minicomputers. A sizable 768k bytes of Error 
Correcting Code (ECC) memory is standard and bat- 
tery backup is optional to maximize system integrity 
The base 768k bytes can be replaced with 3M bytes, . 
which is expandable to a total of 18M bytes, providing 
enough capacity for very large applications. User mi- 
croprogramming is supported, for the development of 
special instructions or the conversion to firmware of 
frequently-used software routines for significantly-faster 
execution. 

The A700 Computer 
The A700 is a microprogrammed and user micropro- 
grammable computer that offers the user exceptional 
flexibility. For applications that require higher speed 
calculations than are possible with firmware and soft- 
ware in the base A700 computer, an optional hard- 
ware floating point processor with scientific and vector 
instruction sets provides 6 to 12 times faster floating 
point math, up to 31 times faster trigonometric and 

8 Remote loading and diagnosis for programming iranscendentai calculations, and 8 to20  times faster 
and operation of systems from, remote sites vector and matrix arithmetic. 
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The A600+ Computer 

The A600+ is a full-function microcomputer that of- 
fers the HP 1000 user 0.4 million instructions per sec- 
ond performance at surprisingly low cost. Although the 
A600+ is a microprogrammed computer, it is not de- 
signed to support microprogramming by the user. This 
two-board microcomputer can support up to 8 MB of 
ECC memory. 

The A400 Computer 

The new A400 computer is a single-board microcom- 
puter with 0.5 MB of on-board parity memory, a four- 
port on-board I10 multiplexer, and performance about 
10% faster than the A600+ microcomputer. Because it 
is a single-board design that accommodates only parity 
memory, its maximum capacity is 4 MB of parity 
memory. 

Packaging 

Rack Cabinet Systems. The A600+, A700, and A900 
Computers are available in free-standing Model 26, 
27, and 29 Systems configured around a set of basic 
system elements, called the System Processor Unit 
(SPU). These systems are managed by the RTE-A 
Real-Time Executive Operating System, which supports 
multi-programming, high-level program languages, vir- 
tual memory and sharable extended memory areas for 
data, data base management, distributed systems net- 
working, graphics software, and up to 18 megabytes of 
main memory in the Model 29, up to 8 megabytes in 
the Model 26 or 27. 

All of these systems support the VC+ enhancement to 
RTE-A for execution of programs up to 7.75 mega- 
bytes. The VC+ software is included in the Model 27 
and 29 systems. 

The SPU hardware consists of the A-Series Computer 
as described below, HP-IB disc interface and serial 
(system console) interface, with 13 to 16 card cage 
slots available for additional memory and 110 cards. 
This is housed in either a tall cabinet with extra rack 
space for additional equipment or a short cabinet 
without extra space. 

To the SPU, OEMs and end users add an operator 
terminal, one or more hard-discs, and other periph- 
eral devices as needed for their applications. Multiple 
fixed discs with 24 to 571 megabyte capacity, some 
with built-in tape cartridge backup, can be used on 
the system. Over 2.2 gigabytes of disc capacity can be 
connected via a single disc interface. 

any of the discs available with the Model 26, 27, and 
29 systems. The Micro11000 systems support 92078A 
VC+ for programs to 7.75 megabytes. 

Computers. The A600+, A700, and A900 computers 
are available in packaged form as the 2156B, 2137A. 
and 2 139A (box) Computers for users who desire to 
package their own hardware and software. These box 
computers include a 20-slot8card cage, of which 15 to 
18 card cage slots are available after provision for 
computer and memory circuit boards of the base con- 
figuration. 

The A400, A600+, A700, and A900 computers are 
also available in the Micro11000 package as the 
2434A. 2436AlE. 2437A, and 2439A Computers. 

For smaller systems, the A400 and A600+ computers 
are available as the 2424A Micro 14 Computer and as 
the 2426ElF Micro 16 Computer, in a 6-slot 'coolerw ,@ 
package with 4 or 5 slots available for additional 
memory and I10 cards. 

Board Computer. The A400 computer is available as 
the 12 100A Single-Board Computer for packaging into @ 
small OEM applications. The A600+ computer is 
available as the 2106BK two-board set for packaging 
into OEM products. 

Memory System 

The memory array cards available for A-Series com- w 

puters includes ECC memory cards based on 256K 
RAMS for all A600+, A700, and A900 computers, 
ECC memory cards based on 64K RAMS for A700 
and A900 computers, and parity memory cards based 
on 64K RAMS for A400, A600+ and A700 comput- 
en .  High-density memory cards based on 256K RAMS 0 
can provide up to 8 megabytes of ECC memory in 
A600+ or A700 computers, up to 18 megabytes of 
ECC memory without battery backup. 12 megabytes of@ 
ECC memory with battery backup in A900 computers. - 
The parity memory cards based on 64K RAMS can 
provide up to 4 megabytes of parity memory in A400, 
A600+, and A700 computers. 

Within the limitation of a maximum of four array 
cards in A600+ and A700 computers and systems, 
ECC memory systems can incorporate both 1 MB or 
2 MB ECC memory array cards and existing parity 
memory cards (or ECC memory cards in A700 com- 
puters). Similarly, within the limitation of a maximum 
of eight array cards (four with battery backup). A900 
computers can use a combination of 3 MB ECC mem- 
ory array cards and 768 kB ECC memory cards. 

Micro11000 systems. For applications that require 
A400. A600+. A700, or A900 performance in a small Interfaces and Peripherals 
space. the respective processors are available in a 
Micro11000 package as the Micro 24, 26. 27, and 29 A full line of HP manufactured interfaces and periph- 0 
systems.These systems. which have a 14-slot card cage era1 devices support the highly flexible configuration of 
(vs 20 slots in the larger systems) can include integral one-vendor systems to satisfy a wide variety of applica- 
19.4M byte fwed and 630k byte microfloppy discs or tion requirements. 
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@ Central Processor 

A900 Processor Description 

Cache memory for fast processing. Pipeline technol- 
ogy gives the A900 computer a superfast 133 nsec 
cycle time for each successful cache memory access. 0 The cache incorporates hardware address create logic 
for fast next-address generation and supports a 32-bit 
data bus to the memory controller. With a hit rate 
typically 88%, memory access time averages about 181 
nanoseconds. 

A hardware floating point processor speeds floating 
point calculations. An integrated set of floating point 
chips accelerates processing for single and double pre- 
cision floating point operations to real-time speeds - 
over 575,000 single precision additions or subtractions 9 per second, over 535,000 multiplications per second, 
and over 250,000 divisions per second. 

A Scientific Instruction Set (SIS) of nine single pre- 
cision and nine double precision trigonometric and 0 transcendental functions and a polynomial evaluation 
instruction uses the fast floating point computational 
power of the A900 to solve complex scientific and 
engineering calculations quickly and accurately. For 
example. the A900 can make over 65.000 single-pre- 
cision square root calculation per second and over 

4D 38.000 hyperbolic tangent calculations per second. 

at hardware speeds. This capability is useful for func- 
tion approximation, such as curve fitting or or correc- 
tion for non-linear response of a strain gage, thermo- 
couple, or other transducei. 

Vector Instruction Set (VIS) applies the A900ss 
floating point processing pawer to highly-efficient re- 
petitive processihg of vectors and matrices. Because 
they take advantage of the inherent efficiency of vec- 
tor processing, the VIS instructions can achieve rates 
ranging from over 267,000 operations per second for 
single-precision vector divide to over 830,000 opera- 
tions per second for vector add, subtract.and multiply. 
after initial setup times of 4 to 5 microseconds. 

Error Correcting Code (ECC) Memory. A sizable 
768k bytes of ECC memoq, expandable to 18M bytes 
without battery backup, to,  12M bytes with battery 
backup, ,is standard. The $CC capability corrects all 
single-bit errors without interrupting the operating sys- 
tem, which maximize system integrity and reliability 

User microprogrammabil~ty is supported by an op- 
tional control store board and an easy-to-use, Pascal- 

) like Paraphraser.This gives the user the ability to con- 
vert software routines that are frequently used or espe- 
cially time consuming to microcoded routines that 
typically nm 2 to 10 times faster. 

A700 Processor Description 

Bit-slice central processor. The A700 computer is a 
bit-slice,microprogrammed machine on two CPU 
cards. Its memory controller supports one to four par- 
ity or Error Correcting Code (ECC) memory cards. 
Up to 8 megabytes of ECC memory can be provided. 

User microprogrammability is supported by optional 
Writable and PROM Control Store cards and an easy- 
to-use Pascal-like Paraphraser*. This gives user the 
ability to convert software routines that are frequently 
used or especially time consuming to microcoded rou- 
tines that typically run 2 to 10 times faster 

An optional computation acceleration processor 
may be ordered as the 121 56A Hardware Floating 
Point Processor card. This card provides hardware 
floating point computation speeds about 40% of ~ 9 0 6  
speeds plus Scientific and Vector Insuuction Sets simi- 
lar to those of the A900 with speeds about half as 
fast. 

The paraphraser is part of the H P  92045A RTE Micropro- 
gramming Package for user microprogramming of A700 Com- 
puters, which is a discontinued product. 

A600+ Processor Description 

Bit-Slice Central Processor. The A600+ computer is 
implemented on a single card with bipolar bit-slice 
microprocessors. The processor is a horizontally 
microprogrammed CPU with a 56-bit wide microword 
format. The wide microword format eliminates the 
need for time-consuming decode logic so the A600+ 
computer responds to microinstructions with maximum 
speed and efficiency and provides high performance at 
surprisingly low cost. 

1M bytes of memory and controller on a single 
card. The A600+ Memory Controller includes 128k 
bytes or 512k bytes of parity memory or 512k bytes 
or 1M byte of Error Correcting Code (ECC) memory 
on one card. Up to 8M bytes of ECC memory can be 
provided by adding memory cards to an A600+ com- 
puter with a 1M byte ECC memory controller. 

NOTE: Hardware floating point and user microprogramming are 
not supported in the A601k computer. 

A400 Processor Description 

The. A400 computer, 0.5 megabytes of parity memory, 
and four on-board serial I10 channels are all packed 
compactly onto a single board. VLSI techniques make 
possible the high packaging densities required while 
also providing about 10% faster performance than the 
A600+ two-board computer. Because it can use only 
parity memory, however, the A400 can support only 4 
megabytes of main memory vs 8 megabytes of ECC 
memory in the A600+ or A700. 

NOTE: Hardware floating point and user microprogramming are 
not supported in the A400 computer. 
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High-Level Program Accelerator Instructions Extensive Software Support 
The A-Series computers all include instructions de- 
signed to accelerate the execution speed of programs Operating System Software 
written in FORTRAN or Pascal. These microcoded 92077A RTE-A Real-Time Executive operating system 
routines speed up Parameter passing and other corn- (for 5 12 kB to 18 MB memory-included in 2 19xC/D 
monly used high-level program operations 2 to 20 Systems and 248xA Micro/1000 Systems) 
times, compared to the same routines in software. 92078A VC+ Enhancement to RTE-A operating sys- 

tem (included in 2197C/D and 2199CID Systems) 0 Virtual Control Panel 
Program Development Software 

A ROM-based Virtual Control Panel (VCP) program 
enables an operator to perform control panel functions 92836A FORTRAN 77 Compiler 
via a local or remote-connected terminal or an adja- 92833A ~ ~ ~ ~ ~ 1 / 1 0 0 0  compiler 
cent HP 1000 Computer System through a standard 
serial, multivlexer (channel 1) or NS/1000 or 92857A BASICI1000C Interpreter-Compiler package. 
DS/~OOO-IV 110 interface caid. Only one 110 inter- Macro/1000 Assembler (included in RTE-A). 
face card in the system can be given this capability at Edit/l000 Interactive Screen Editor cmclud~d in any one time. That 110 card can connect to a termi- RTE-A), nal or other computer system accessible only to the 43 
system manager or the maintenance department. The 92860A Symbolic Debug/1000. 
operator at the VCP terminal or system can examine 
and change the contents of registers and memory Microprogram Development Software 
locations, control program execution, initiate the self 92045A RTE M~~~~~~~~~~~~~~ package for ~ 7 0 0 . .  0 
test, and select a bootstrap loader and initiate the 
boot-up of a system. 92049A RTE Microprogramming Package for A900. 

Because of its remote operating ability the VCP can HP 92045A RTE Microprogramming Package is a discontinued 
product listed here for reference only. 

be used for remote isolation of system faults, which 
can help to minimize support costs for OEM products Data Management Software 
that use the A-Series components. When not being 
used as the VCP, the VCP-assigned terminal can be Command Interpreter (included in RTE-A). 8 
used in the same way as any other terminal on the File Manager in RTE-A). 
system, except for the break key. 

9608 1A Image/1000-I1 Data Base Management 

Boot-up Sources and Auto Boot-up 

The A-Series computers support boot-up from the fol- 
lowing sources, of which sources 1 through 3 can be 
used for auto boot-up. 

1. An adjacent HP 1000 System in an NS/1000 or 
DS/1000-IV network via the 12007A/B or 12044A 
interface. 

2. A disc memory via the 12009A HP-IB interface or 
other disc interface. 

3. 12008A PROM Storage Module. 

4. A 797xA/E Magnetic Tape Unit via the 12009A 
HP-IB interface. 

Self Test and Diagnostics 
Microcoded and macrocoded self tests check the 
CPU, memory, and the 110 masters of installed inter- 
faces, either automatically on power-up or when re- 
quested by an operator via the Virtual Control Panel. 
HP' 24612A and 24398B diagnostic packages are also 
available for stand-alone testing of all computer hard- 
ware. including 110 interfaces. A BASIC-like inter- 
preter is provided in the 24612A package to help the 
user prepare diagnostics for user-designed interfaces. 

System. 
92069A Image/1000 Data Base Management System. 

Graphics Software 0 
9286 1A Version 2.0 Graphics/1000-I1 Device- 
Independent Graphics Library for general graphics F) 
support. 
92862A Version 2.0 Graphics/ 1000-11 Advanced 
Graphics Package for interactive and/or 3-D graphics 
support. 

Communications Software 
91750A DS/1000-IV Network software for communi- 
cation with other HP 1000 systems or HP 3000 
systems. 
9 175 1A DSN/X. 25 software for communication with 
other systems via packet-switching networks. 
9 178 1A RJE/1000-I1 software for remote job entry to 
IBM or IBM plug-compatible systems. 
91782A DSNJMRJE software for multileaving remote 
job entry to IBM or IBM plug-compatible compatible 
systems. 
91784A PMF/1000 Programmable Mainframe facility 0 
software for program-to-program communication with 
IBM or IBM plug-compatible systems. 



HP 1000 A-Series Computer 
Design and Specifications 

0 9 1790A NSI1000 Software for system-to-system com- 
munication via LAN, X.25, or point-to-point.links. 
91732A Data Link Software for communication with 
multiple terminals andlor multiple systems via multi- 
point.or data link lines. 

Manufacturing Applications Software 
- - -  

0 92121A PMCl1000 Process Monitoring and Control 
Software 
92 13 1A QDMI1000 Quality Decision Management 
Software. 
94200B through 942068 PCIF11000 Programmable 
Controller Interface Software. 

0. Communications Support 
A-Series computers can communicate with terminals 
and other systems in'the following yays: 

With terminals via single-channel interface, eight- 
channel multiplexer interface, or data link1mul.ti- 
point interface. 

a With other HP 1000 systems via DS11000-IV HDLC 
point-to-point interface or multidrop Data Link. 

a With HP 3000 systems via DS11000-IV Bisync 
point-to-point interface. 

a With HP 1000 A-Series. HP 3000. HP 9000. and 
other systems via LAN. 

a With HP 1000, HP 3000, and other systems via 
DSNlX.25 interface to packet-switching networks. 

a With IBM or IBM plug-compatible system via 
Multi-Use Programmable Serial interface and 
remote job entry or program-to-program communi- 
cations software. 

Distributed Intelligence Architecture Boosts 
110 Efficiency and Simplifies Programming 
Computation and ioputloutput are often both entirely 
controlled by the central processor. In A-Series com- 
puters, the central processor has been relieved of I10 
DMA processing.That function has instead been as- 
signed to an individual processor (IOP) on each inter- 
face card. Thus, the CPU is freer to process data. 
The CPU, the IOPs on each interface, and memory 
all communicate with each other via a common bus, 
except in the A900, which has a separate I10 bus. 

) Low-Overhead 110 

I10 Processor-Managed DMA. The built-in intelli- 
gence of each IOP supports autonomous control of 

110 operations. This includes high-speed direct mem- 
ory access (DMA) and can even include chained mul- 
tiple DMA transfers with CPU involvement only at the 
start and completion of the entire chain. 

DMA Per Channel. The standard IOP is provided on 
every A-Series interface, supporting direct memory 
access (DMA) on all I10 channels. 

110 Access Priority. Priority of I10 interrupt and 
access to memory is controlled by interface card posi- 
tion on the card cage bus with respect to the CPU. 
The interface closest to the CPU has the highest prior- 
ity those farther down the bus have successively lower 
priority 

Simplified I10 Programming. The same level of in- 
telligence that supports DMA-per-channel operation 
also simplifies I10 programming. The master IOP logic 
recognizes interface I10 addressing independently of 
I10 card position on the card cage bus. This supports 
standardization of I10 addresses and functions in pro- 
grams without requiring any particular arrangement of 
I10 cards in the card cage. 

Compatibility with other HP 1000 Computers 

Compatibility with H P  1000 MIEIF-Series. A-Series 
computers execute the same HP 1000 base set instruc- 
tions as HP 1000 M, E, and F-Series. Except for dy- 
namic mapping instructions, vinual memory instruc- 
tions, and I10 instructions, other A-Series instructions 
beyond the base set as defined have the same mne- 
monics and format as in HP 1000 M, E, and F-Series 
computers, which facilitates program transportability 
between HP 1000 A-Series computers and HP 1000 
MIEIF-Series computers. 

I10 drivers written for use with the RTE-6lVM or 
RTE-IVB operating system will have to be rewritten 
for use with RTE-A. 

Compatibility with HP 1000 L-Series. A-Series 
computers execute the entire L-Series instruction set. 
Programs written for use under RTE-L or RTE-XL will 
run without change under RTE-A. 

Specifications 

Central Processor 

Implementation: Microprogrammed LSI and MSI 
hardware. 

Data path width: 16 bits. 

A400, A600+, and A700 Bus structure: Single back- 
plane bus for memory, processor, and 110. 
A900 Bus structure: Single backplane bus for 110, 
which accesses processor and memory via the cache 
memory. 
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VCP-Accessible Registers: 

A-Register 
B-Register 
X-Register 
Y -Register 
Q-Register 
P- Register 
T-Register 
M-Register 
E-Register 
0- Register 
CIR-Register 
V- Register 
Z-Register 
I- Register 

ES- Register 

PE- Register 

WMAP- Register 

16-bit accumulator 
16-bit accumulator 
16-bit index register 
16-bit index register 
15-bit base register 
15-bit program counter 
16-bit memory transfer register 
15-bit manual data register 
1 -bit extend register 
1-bit overflow register 
6-bit Central Interrupt register 
16-bit memory Violation register 
16-bit bounds register 
1-bit Interrupt System status 
register 
32-bit memory Error 
Syndrome register 
24-bit Parity Error address 
register 
16-bit logical map select 
register 

Register access: All registers can be selected for dis- 
play or modification via the V i a l  Control Panel. 

Instruction formats: Combined single word, Single 
word, and Double word 

Addressing modes: Direct multilevel-indirect, single 
word, double word, and register implicit, indexed, and 
indirect indexed. 

A900 Microcontrol Processor 
Implementation: Hardwired MSI, with pipelined data 
paths. 

Instruction Cycle Time: 133 nanoseconds. 

Control Path: 48 bits 

Data Path: 16 bits. 

Registers: 

Standard registers = 5 (A, B, X, Y, & Z) x 16 bits 
and 2 (P and Q) x 15 bits. 

Scratch registers = 2 x 16 bits, non-pipelined, 
12 x 16 bits, pipelined, and 
896 x 16 bits cache memory 
locations addressable as 
scratch registers. 

Instruction register = 1 x 16-bits. 

Switch register = 1 x 8-bits. 

Status flag registers = 2 x 1-bit. 

LED register = 1 x 8-bits. 

Processor control = 4 x 16-bits. 

Processor status = 4 x 16-bits and 3 x 8-bits. 

Subroutine levels 
stack = 16 x 15-bits and 3 x 16-bits. 

Memory address = 3 x 8-bits. 

Microaddress vector = 1 x 15-bits and 1 x 8-bits. 
Microinstruction formats: @ 
Type 1 Conditional special field execution or condi- 

tional return, all special fields available. 
Type 2 Conditional jump, conditional jump 

subroutine, 8 -bit target address. 
Type 3 Unconditional jump, unconditional jump 

subroutine, 15-bit target address. 0 
Type 4 16-bit immediate data operations. 
Bus structure: Two-address architecture. Three or 
four addresses allowed for some operands and regis- 
ters. Multiple register stores available in the same cy- 
cle. Two separable store buses allow splitting of data 
paths. Separate data path for memory address regis- 
ters. Main memory and I10 transactions are con- 
ducted on separate buses and are arbitrated by the 
cache. 
Control memory structure: 

0 
Type =. Bipolar LSI Semiconductor 

readlwrite or PROM. 
Address space = 32,768 words. 
Word size = 48 bits. 

e 
Cycle time = 133 nanoseconds. 
Control processor instructions: 
Number = 265 total, up to 13 combinable 

in one instruction word. 
Operations = 8 total. 
Special = 45 total. 

6 
ALU = 18 total. 
C~nditional = 35 total. 
Store = 20 total. 
Memory operations = 8 total. 
L Bus (sourcelstore) = 64 total. 
R Bus (sourcelstore) = 64 total. a) 

A700 Microcontrol processor 
Implementation: Hardwired MSI. 

Instruction Cycle Time: 250 nanoseconds. 

Control Path: 32 bits. 
Data Path: 16 bits. 

Registers: 

Standard registers = 5 (A, B, X, Y, & Z) x 16-bits 
and 2 (P and Q) x 15-bits. 

Scratch registers = 43 x 16-bit registers available 
to the microprogrammer. 

Instruction register = 1 x 16-bits. 

SwitchIInd. register = 1 x 16-bits. 
Status flag = 1 x 1-bit. 

Subroutine levels 
stack = 4 x 14-bits. 
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~icroi'nstruction Formats: 
Type 1 Macroinstruction decode and NOP, 

unconditional return. 

Table 3-2. A-Series Memory Products and 
Implementation 

Type 2 Conditional return and conditional 
operation. The following ECC Memory Products are implemented with 

Type 3 Conditional jump and jump to Subroutine. 256K Dynamic NMOS RAMS 

MEMORY PRODUCT 

Type 4 Unconditional jump and jump to 
Subroutine. 

CYCLE TIME (Nanosec) IN: 

A400 1 A600t 1 A700 1 A900 

Type 5 Long jump and jump to Subroutine. 
Q p e  6 16-bit Immediate Data Operations. 

Control Memory Structure: 

Type = Bipolar LSI Semiconductor 
readwrite or PROM. 

Address space = 16,384 words. 
Word size = 32 bits. 
Cycle time = 250 nanoseconds. The following Parity and ECC Memory Products are imple- 

mented with 64K Dynamic NMOS RAMS 
Control Processor Instructions: 
Number 

12110A 512 kB ECC 
Memory Controller 

l2llOB 1 MB ECC 
Memory Controller 

12111A 512 kB ECC 
Memory Array Card 

12111B 1 MB ECC 
Memory Array Card 

l 2 l l l C  2 MB ECC 
Memory Array Card 

= 198 total, up to 7 
combinable in one 
instruction word. 

Not 
Supp. 

Not 
Supp. 

454 

454 

Operations = 14total. 

12221A' 3 MB ECC 
Memory Array Card 

Special = 56 total. 
ALU and Conditional = 48 total. 

Not 
Supported 

Store (destination) = 32 total. 
B Bus (source) = 32 total. 

500 

Not Supported 

A Bus = 16 total. 

Not 
SUPP. 

181. 
avg . 
eff. ' 

Memory 
Memory Products: See Table 3-2. 
ECC Memory in A600+ Computer: The 12110AlB 
512 kB11 MB ECC Memory Controller is required for 
support of ECC memory in A600+ computers. 
Memory Additions in A400 and A600+ Computers: 
Memory added to an A400 or A600+ computer can- 
not exceed the memory already installed. The follow- 
ing table shows the combinations required for maxi- 
mum paritylECC memory in the respective computers. 
Note that in the A400/A600+, the 5 12 kB parity 
memory in the controller must be supplemented by a 
5 12 kB memory array card before a 1 MB memory 
array card can be added. The same principle applies 
to ECC memory in the A600+. 

A400IA600t 
PARITY MEMORY 

1 MB Memory Array Card 

1 MB Memory Array Card 

1 MB Memory Array Card 

512 kB Memory Array Card 

512 kB Memory Controller 

* 181 nanosec average cycle time in A900 assumes 88% 
cache 'hit" rate; hit rate depends upon program locality.. 

12102A 128 kB Parity 
Memory Controller 

121028 512 kB Parity 
Memory Controller 

12103A 128 kB Parity 
Memory Array Card 

12103C 512 kB Parity 
Memory Array Card 

12103D 1 MB Parity . 
Memory Array Card 

12103B 256 kB Parity 
Memory Array Card 

12104A 512 kB ECC 
Memory Array Card 

12221A 768 kB ECC 
Memory Array Card 

A600t 
ECC MEMORY 

2 MB Memory Array Card 

2 MB Memory Array Card 

2 MB Memory Array Card 

1 MB Memory Array Card 

1 MB  erno oh Controller 

Intermixing of Memory Cards: ECC memory cards 
based on 256K RAMs can be mixed with parity or 
ECC memory cards based on 64K RAMs, if the cards 
based on 256K RAMs are installed between the mem- 
ory controller (or CPU card in A600+ computers) and 
the cardssbased on 64K RAMs. 
A900 Cache Size: 4k bytes. 
A900 Cache Cycle Time: 133 nanoseconds. 

Not 
Supp. 

Not 
Supp. 

4 54 

A900 Cache Fault Processing Time: Typically 
539 nanoseconds. 
Memory Structure: 32 pages of 2048 bytes with di- 
rect access to current or base page (page 00). indirect 
or indexed access to all other pages. 
A900 Memory Expansion: To 9k pages (18 MB) 
using 12221A 3 MB ECC Memory Array Cards. 
A600+ or A700 Memory Expansion: To 4k pages (8 
MB) using ECC memory cards based on 256K RAMs. 

454 

454 

Not 
Supported 

Not Supported 181. 
avg . 
eff.' 

Not 
Supported 

500 Not 
SUPP. 
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A400 Memory Expansion: To 2k pages (4 MB) us- 
ing parity memory cards based on 64K RAMS. 
Maximum A-Series Memory Supported by 12157B 
Battery Backup System: Four memory array cards 
(12M bytes in A900). 
Memory Protection: Write or read or readlwrite on a 
page-by-page basis. 
Error Correction: A modified Hamming code is gen- 
erated on all memory writes and stored for check- 
ing.All reads are monitored to check the accuracy of 
the stored data. All single-bit errors are corrected and 
all double-bit errors are detected. The system ignores 
single-bit (corrected) errors. Other detected errors are 
signalled as a memory error interrupt. 

Floating point data formats 
Single-Precision: 32 bits (4 bytes), providing at, least 
6 significant decimal digits in mantissa. 
Double-Precision: 64 bits (8 bytes), providing at least 
16 significant decimal digits in mantissa. 
Exponent Range: 2 to 2 +I2' in all floating point 
numbers. 
Decimal Equivalent: Approximately 

Select 
Priority Code Interrupt Function 

Parity Error 
Unimplemented Instruction 
Memory Protect Violation 
Power Fail Warning 
VCP Break 
Time Base Generator uTick" 0 
Reserved for special functions 
I10 Device Interrupts 

Power Fail Provisions: When primary line power falls 
below a predetermined level while the CPU is running, 
a power fail warning signal from the power supply 
causes an interrupt to memory location 00004. Mem- 
ory location 00004 is intended to contain a jump-to- 
subroutine (JSB) instruction to a power fail subrou- 
tine, such as that included in RTE-A. A minimum of 
5 milliseconds is available to execute the power fail $) 
subroutine. 

Battery Backup and Auto Restart: Battery backup of 
memory by the 12154A Battery Backup Card in 8 
Micro11000 systems or the 121578 Battery Backup 
System in the A-Series systems or comDuters makes 

Fixed point data formats pbssible auto restart afte; power failure: Restoration of 
power triggers a memory saved signal if the backup 

Single-Precision: 16 bits (2 bytes), twos complement battery has not fully discharged. The memory saved 
integer. signal enables the CPU to automatically jump to and 
Double-Precision: 32 bits (4 bytes), twos complement the program that was running lo 
integer. when the power failed. 

Scientific Instruction Set Data Formats and 1. Protects memory on a page-by-page basis against 
alteration or entry by programmed instructions, ex- 

Accuracy (A700 Opt 001 and A900 only) cept those involving the A and B registers. A mem- 
Scientific Instruction Set Data Formats: Single- and ory protect violation instruction will interrupt the 
double-precision floating point. CPU and the address of the violating will be saved 

in a register on the memory controller card, &om 
Scientific Instruction Set Accuracy: See Table 3-3. which it can be made accessible in the A or B reg- 

0 

Scientific RMS Relative Error 
Instruction 
Set Functions Single- Double- 

Precision Precision 

Sine 9 .2E-8 1. 2E-16 
Cosine 7 .7E-8 1. 3E-16 
Tangent 1 .5E-7 1. 9E-16 
Arc Tangent 1 .5E-7 2. 3E-16 
Hyperbolic Tangent 2 .2E-7 5. 5E-16 
Square Root 6. 7E-8 1. 6E-17 
Exponentiation 3. 2E-7 8. 8E-17 
Natural Logarithm 1. 2E-7 1. 3E-16 
Base 10 Logarithm 1. 6E-7 1. 3E-16 

- 
Table 3-3. Scientific Instruction Set Accuracy ister by a single Assembly language instruction. 

2. Prohibits execution of privileged instructions (map- 
69 

ping instructions and all I10 instructions except 
those referencing select code 01, the CPU status 
register and the overflow register). This limits con- 
trol of I10 and mapping operations to the operating 
system or other privileged programs. 

Time Base Generator Interrupt: A time base genera- 
tor interrupt is provided for maintaining a real-time 
clock. The interrupt request is made when the CPU 
signals, at 10-millisecond intervals, that its internal 
clock is ready to roll over. Timing accuracy of the 
time base generator is ! 2.16 seconds per (24 hour) 
day. 

Unim~lemented Instruction I n t e r r u ~ t :  An unim~le- 
Interrupt system mented instruction interrupt isr requested when thd 

CPU signals that the last instruction fetched was not 0 " ,  
Vectored priority interrupt structure with the following recognized. This interrupt provides a straightforward 
priority assignments and select codes. Note that select entry to software routines for the execution of instruc- 
codes do not necessarily match priorities. tion codes not recognized by the CPU. 



HP 1000 A-Series Computer 
Design and Specifications 

110 Master Processor 
- 

Purpose: To maintain the high performance of the 
CPU, an I10 Master hocessor is used as the standard 
inputloutput interface circuit to the A-Series system 
backplane. The I10 Master includes an I10 processor 
chip, which executes 110 instructions, and other cir- 
cuits that make high speed transfer possible. Every 0 A-Series I10 interface card has the I10 Master pmc- 
essor. 

Determination of I10 Address: I10 address select 
code is set for each interface by select code address 
switches on the interface and is therefore independent 
of interface card position along the backplane bus. 

I10 Addressing: An I10 interface is pre-addressed by 
presetting its select code into a Global Register (GR). 
Thereafter, this leaves the six select code bits of I10 
instructions available for addressing registers or for 
other functions on the interface. 

I10 Device Interrupt Priority: Priority depends upon 
110 interface card position along the backplane, with 
respect to the CCP card. 

I10 Interrupt Procedure: 
1. One or more I10 interfaces requests an interrupt. 

2. The CPU responds to the interrupt request of the 
highest priority interface (that closest to the CPU) 
by executing the instruction in a memory location 
that corresponds to the select code of the interface. 

Interrupt Masking: The I10 Master logic includes an 
interrupt mask register which provides for selective 
inhibition of interrupts from specific interfaces under 
program control. This capability can be programmed 
to temporarily cut off undesirable interrupts from any 
combination of interfaces when they could interfere 
with crucial transfers. 

(. Interrupt Latency When There is No DMA Inter- 
ference: 

Computer Specifications 
A900 3.7 to 13 psec, 4 pec ,  typical 
A700 8 to 29.75 psec, 10 p e c ,  typical 
A600+ 4.7 to 40 psec, 5.1 pec ,  typical 
A400 4.2to36p.sec, 4.6psec, typical 

Interrupts cannot be serviced until a DMA cycle or an instruc- 
tion in progress has completed execution. The worst-case la-  
tency is based on time to complete the longest uninterruptible 
instruction. Instructions with longer execution times are inter- 
ruptible. 

Self-Configured, Chained DMA: The IOP chip also 
supports a self-configuring mode of operation. In thjs 
mode, instead of interrupting after a block transfer, 
the IOP fetches a new set of control words for the 
next transfer, reconfigures itself, and initiates a block 
transfer. This process continues as long as additional 
sets of control words are available. 

Data Packing Under DMA: When byte mode is 
specified in control word instructions, the IOP auto- 
matically packs or unpacks bytes. 

Maximum Achievable DMA Rate (110) 
Bandwidth): 

Computer Input Output 
MBlsec MWlsec MBlsec MWlsec 

A700 
A600+ 4.27 2.13 4.27 2.13 
A300 4.27 2.13 4.27 2.13 

Self-configured DMA Timing Between Successive 
Block Transfers of a Chained Series: 

Computer Timing 
A900 5.2 to 8.1 microseconds 
A700 5.0 to 7.7 microseconds 
A600+ 4.5 to 7.1 microseconds 
A400 4.5 to 7.1 microseconds 

I10 Mastersignals and Timing: See the HP 1000 
L-Series I10 interfacing guide (02103-90005). 

Instruction Repertoire and Execution Times: See 
Table 3-4. 

Safety and EM1 qualification 
See the Microsystem, System, Computer, and Board 
Computer data sheets. 

Physical characteristics 
See the Microsystem, System, Computer, and Board 
Computer data sheets. 

Ordering information 
See the Microsystem, System, Computer, and Board 
Computer data sheets. 
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Table 3-4. Instruction Repertoire and Execution Times 

Memory Reference Instructions 
I 

Instruction 

ADAIB, IOR, XOR, and - LDAIB 
STAIB - STAlB.1 I 

CPAIB without skip - with skip 
ISZ without skip - with skip 
JSBIJSB. I 

Execution Time (microseconds) in 

JMPIJMP.~ 
Each indirect address level. except the 
first for JSB. I or JMP. I or STAIB. I 

A900 

Alter- ski^ Instructions 
I All instructions and combinations 1 0.267-0.533 1 0.75-2.25 1 0.75-2.25 1 1.35-1.362 ( 1.215-1.226 1 

A700 

Shift-Rotate Instructions 

All instructions and combinations I 0.267 ( 0.75-3.00 ) 0.75-3.00 11.35-2.270 1 1.215-2.043 

A700 wIFPP 

Extended Arithmetic Instructions 

I DLDIDST 
MPY 
DIV 
ASL with one shift 
Per additional ASL shift 
LSLIRRL with one shift 
ASRILSR with one shift 
RRR with one shift1RRR 16 (Swap) 
Per additional LSLIRRLIASRILSRI 

RRR shift 
JLAIB 

0.800 
Zero 
0.400 
0.677 
0.677 
Zero 

A600+ 

- 

InputIOutput Instructions 

, A400 

HLT,xx 
Select code 00: STFICLF 

SFC. SFS skiplno skip 
LIAIB - OTAIB 
CLC - STC I 8.50 - NIA 

Seiect code 01: STF,CLF-STC,CLC 
SFC, SFS skiplno skip 
LIAIB - OTAIB 

Select code 02: STF.CLF 
STC 
CLC 
SFC. SFS skiplno skip 
LIAIB - OTAIB 

2.00 - NIA 
2.7512.50 
16.75-2.75 

4.7514.00 
3.50 
NI A 
4.7514.50 
6.75-6.00 

NIA 
NIA ' 

NIA 
6.75-6.00 

NIA 
NIA 
2.75-3.00 
4.5013.50 

2.5012.75 
3.2513.00 
3.00 - NIA 
2.75 
5.0013.25 

16.75-2.75 

4.7514.00 
3.50 
NIA 
4.7514.50 
6.75-6.00 

NIA 
NIA 
NIA 
6.75-6.00 

NIA 
NIA 
2.75-3.00 
4.5013.50 

2.5012.75 

2.043 
2.043 
NIA 

I Select code 03: CLC - STC. 
CLF. SFS. and SFC 
STF 

0.400 
0.400 
1.067 
3.067-3.333 

2 millisec* 
0.400-0.800 
0.533 
0.667 

0.400 
0.400 

NIA 
NIA 
NIA 
6.356-5.488 

NIA 
NIA 
1.362 
1.589 

1.362 
1.589 
1.589 
1.362 
1.362 
1.589 
1.362-1.816 
2.95113.632 

NI A 
NIA 
NI A 
5.72-4.939 I LIAIB - OTAIB 

NIA 
NIA 
1.226 
1.43 

I Select code 04: STF 
CLF - SFCISFS 
LIAIB - OTAIB 
STCICLC I Select code 05: STFICLF 

(Memory SFC.SFS skiplno skip 
Error) LIAIB - OTAIB 

STCICLC 
I 3.2513,OO 

3.00 - NIA 

Select code 06: STFICLF 
(Time Base SFC,SFS skiplno skip 
Generator LIAIB - OTAIB 

"Tick") STCICLC 

3.7513.50 
NIA 
3.0014.50 

3.7513.50 1 NIA 
3.0014.50 

NIA = Not Applicable NIS = Not Specified = Flushes cache 
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Table 3-4. Instruction Repertoire and Execution Times continued 

Instruction 

Select code 07: CLFICLC - STF 
(Memory STC 
Protect LIAIB - OTAIB 

VloIatlon) SFC.SFS skiplno skip 

0.400-0.800 
0.933 
0.533-0.400 
0.400 

Select codU=20: STC. CLC 
(I10 STF.CLF 
Interfaces) SFC.SFS skiplno skip 

LIAIB.MIAIB-OTAIB 

High Level Program Execution Accelerator Instruc 

Invut/Output Instructions continued 

Execution T i e  (microseconds) in 

1.333-2.667 
1.200 
2.40011.333 
3.067-3.333 

Operating 'system Instructions 

.ENTRI.ENTP (basic, see "Add' 1 per 1 1.600 

. WFI (Bask = Loop) 

. SIPI.CPUID 

. W I D  

A900 

Until interrupt 
0.66710.400 
1.733 

A700 w/FPP A700 

word") 
.ENTNI.ENTC (basic, see "Add' 1 per 

word") 
Additional per word, assuming no 

indirects 

. BLE I 1.600 

1.200 

0.267 

Additional per indirect address level 
. CPM 
.SETP t Additional per word 
. . FCM 
. . TCM . NGL 

. FLUN 

A600+ 

0.133 
1.200 
1.067t0.267 
1.600 
2.267, 
2.400 

1.60011.867 
2.93311.333 1 NIA 

A400 

NIA I NIA 

NIA ' NIA NIA 
3.00 3.00 1.362 
3.25 - NIA 3.25 - NIA 1.362 
NIA NIA NIA 

Until interrupt Until Interrupt Until interrupt 
1.5011.25 1.5011.25 0.908 
2.50 2.50 0.908 

ions ' 

4.7515.25 4.7515.25 2.72412.951 

1.00 
3.50-4.25 
3.2St0.50 
1.50-6.50 
NIA 
NIA 
NIA 
5.7517.00 
11.0014.50 
NIA 
Nl A 
NIA 

5.7517.00 
11.0014.50 
NIA 
NI A 
NI A 

NIA 
1.226 
1.226 
NI A 

Until interrupt 
0.817 
0.817 

Extended Instruction Group 
ADX, ADY ILDX. LDY 0.400 
CAX.CBX.CAY.CBY.CXA.CXB I 0.400 

DSX,.D*.ISX, ISY sklplno skip 0.667 

Bvte Mani~ulation Instructions 

LAX, LBX. LAY, LBY ISTX. STY 
SAX,SAY.SBX.SBY 
XAX,XAY .XBX.XBY 
JLY 1 JPY 
Each indirect address level 

Bit Manipulation Instructions 

CBT 1.467 
Additional for 2 bytes in A900 I 0.400 
Additional mr byte in A700 or A600t NIA 

0.533 
0.533 
0.533 
0.53310.400 
0.133 

CBS,SBS 
TBS ski~lno  ski^ 

LBT, odd1;ven byte 
MBT 
Additional Der byte 

0.800 

4.25 I NIA 
2.33 
1.75 

- - 
SBT 
SFB, compare exirlterminal exit 
Additional for 2 bytes in A900 
Additional per byte in A700 or A600t 

2.270 I NIA 
3.589 
1.81612.270 

0.800 3.50 3.50 2.951 2.656 1 3.50 

0.933 
1.733 
0.400 
NIA 

1.50 I hE 1 ;::7-2.724 
NIA 
1.50 1.50 1.135 

. - 
NIA = Not Applicable NIS = Not Specified 

2.043 
NIA 
3.23 
1.63412.043 
3.882-5.516 
0.409-.92 
2.043-2.452 
2.247-2.452 
NI A 
1.022 

' 3.50 2.724 2.452 
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Table 3-4. Instruction Repertoire and Execution Times continued 

Word Manipulation Instructions 

Instruction 

Additional for four words in A900 
Additional per word in A700 or A600t 
MVWtAdditional per word 

Execution Time (microseconds) in 

Dynamic Mapping Instructions 
I I I I I I 1 

A900 

1.733 
1.200 
NIA 
0.933t0.267 

XLAlIBl.XSAlIB1,XLA2/B2 
XSA2lB2 
XCAl lBl sk i~ lno   ski^ 
XCA2lB2 noaskip a 

MB00101102110111112120121122 
Additional per byte 
MW00111122 t Additional per word 
MW01102110112120121 t Additional 

per word 
LPMRISPMR 

A700 

3.75 
Nl A 
1.25 
3.75t1.00 

SWMPISIMP 
XJMP 
XJCQ 

Virmal Memory Instructions NOTE: The following times do not include access time to bring in data'from the disc. 

3.75 
NIA 
1.25 
3.75t1.00 

. LBPI. LBPR 1.73312.000 6.2517.00 6.2517.00 10.67111.80 9.603110.62 . LPXI . LPXR 2.13312.533 7.7519.00 7.7519.00 12.03113.85 10.83112.47 

. IMAP (Basic) 3.600 9.75 9.75 23.1% 20.84# 

.IRES (Basic) 1.733 5.00 5.00 13.39# 12.0% 
Add'l per .IMAP or .IRES parameter 2.000 9.75-14.75 9.75-14.75 10.44 9.396 
. JMAP (Basic) 3.200 9.75 9.75 36.09# 32.48#. 
. JRES (Basic) 1.333 5.50 5.50 26.11 23.5 
Add'l per .JMAP or JRES parameter 2.000 11.00-26.00 11.00-26.00 9.307 8.376 . PMAP 1.600 5.00 . 5.00 7.264 6.538 

A400 A700 w/FPP 

Code and Data Separation (VC+) Instructions 

A600+ 

2.755 
NIA 
1.135 
2.270t0.908 

CACQ. CBCQ 0.533 1.50 1.50 1.362-1.589 1.226-1.43 
CCQA,CCQB 0.533 1.00 1 .OO 0.908 0.817 
CAZ,CBZ.CZA,CZB,ADQA,ADQB 0.533 1.00 1.00 0.908 0.817 
CIQA.CIQB 0.667 1.50 1.50 1.589 1.43 
SDSP (Base t Add'l per element of 0.933t0.400 2.75t1.00 2.75t1.00 2.043t0.908 1.839tO. 

display) 
PCALI (Base. see add'l per parameter) 1.867 5.50  5.50 4.540 4.086 
PCALX (Base. see add'l per parameter) 7.84 21.50 21.50 22.70 20.43 
PCALV (Base, see add'l per parameter) 7.98 23.00 23.00 23.15 20.84 
PCALR (Base, see add'l per parameter) 2.667 8.75 8.75 7.264 6.358 
PCALN (Base. see add'l per parameter) 2.667 8.00 8.00 6.810 6.129 
Additional per PCALgarametex) 0.400 1.50 1.50 0.908 0.908 
EXIT withoutlwith segment mapping 0.93116.11 2.50115.00 2.50115.00 2.270119.52 2.043117.57 
EXIT1 withoutlwith segment mapping 0.93116.11 2.75115.25 2.75115.25 2.497119.75 2.247117.78 
EXIT2 withoutlwith segment mapping 1.06416.11 2.75115.25 2.75115.25 2.730119.98 2.457117.98 

2.48 
NI A 
1.022 
2.043t01817 

Double Integer Instructions 
I 
.DAD 
.DSB, .DSBR 
.DIM. . DDEI. DNG 
. DIS 
. DDS 
. DCO 

NIA = Not Applicable NIS = Not Specified # = With one parameter 
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Table 3-4. Instruction Repertoire and Execution Times continued 

Single- Precision Times listed are for built-in floating point hardware in A900, for floating point firmware 
Floating Point Instructions and optional floating point processor in A700 and for floating point firmware in A600t and 

A400. 

Instruction 

Double-Precision Times fisted are for built-in floating point hardware in A900. for optional floating point 
FloaMg Point Operations processor (FPP) in A700, and for floating point firmware in A600t and A400. 

Execution Time (microseconds) in 

.FAD 

. PSB . FMP 

. FDV 
Conv from single integer (FLOAT 
Conv from double integer (.FLTDj 
Conv to single integer (FIX) 
Conv to double integer (.FIXD) 

A900 

4.75 
4.75 
4.50 
7.00 
3.50 
3.75 
1.75-3.50' 
4.00 

.VADD. .VSUB . VMPY . VDIV 

.VSAD, .VSSB 

.VSMY . VSDV 

A700 w/FPP A700 

1.733 
1.733 
1.867 
4.000 
1.867 
2.000 
1.733 
2.133 

.TADD 

.TSUB 

.TMPY 

.TDIV 
Conv from single integer (.TFTS) 
Conv from double integer (.TFTD) 
Conv to single integer (.TFXS) 
Conv to double integer (.TFXD) 

Single-Precision Scientific Times listed are for built-in Scientific Instruction Set in A900 or Scientific Instruction Set 
~nstruction Set ~nstructions that is included with the optional floating point processor in A700. 

. VPIV 

. VABS 

.VSUM 

8.853-17.71 
9.534-18.84 
17.03-21.11 
5.448-27.92 
2.270-5.675 
1.589-7.037 
2.497-6.356 
1.816-7.945 

7.75-26 -00 
7.75-26.00 
13.75-25.25 
18.25-29.75 
1.75-6.50 
NIS 
1.50-6.50 
NIS 

NI A 
NI A 
NIA 
NI A 
NI A 
NIA 
NIA 
NI A 

3.467 
3.467 
3.467 
8.533 
1.867 
2.000 
2.267 
2.400 

Sinelcosine 
Tangent 
Arc Tangent 
Hyperbolic Tangent 
Exponentiation 
Natural or Base 10 Logarithm 
Square Root 

.VNRM 

. VDOT 
. .VMAX, .VMIN 
.VMAB, .VMIB 
.VMOY 
.VSWP 

A600+ 

7.75-26.00 
7.75-26.00 
13.75-25.25 
18.25-29.75 
1.75-6.50 
NIS 
1.50-6.50 
NIS 

NIA 
NIA 1 NIA 
NI A 
NIA 
NIA 
NI A 
NI A 
NIA 

A400 

9.50 
9.50 
9.50 
14.75 
5.00 
5.25 
5.00 
5.25 

Single- Precision Vector Setup Times (listed first) and times per VectorlMatrix element (listed second follwing the . 
Instruction set (WS) t sign) are for built-in Vector Instruction Set in A900 and Vector Instruction Set that 
I n s t m ~ t i ~ n ~  is included with the optional hardware floating point processor in A700. . 

I 4.4 t2.4 NIA 
8.0 t3.2 1 NIA 
4.1 t0.7-2.7 NIA 

18 - 20 
21 - 25 
14 : 22 
10 - 26 
19 
19 
15 

4.1 t2.1-2.5 NIA 
2.8 t0.7 NIA 
2.8 t1.2 I NIA 

11.35-27.92 
12.94-29.51 
11.35-64.01 
12.94-65.15 
4.540-8.853 
5.221-9.988 
4.086-8.626 
4.313-9.761 

NI A 
NIA 
NI A 
NI A 
NIA 
NI A 
NIA 

NI A 
NI A 
NIA 
NIA 
NIA 
NIA 
NI A 
NIA 
NI A 

23-26 
23-26 
57-59 
68-72 
9.5-10.4 
10-11.1 
8.0-9.5 
9.5-10.7 

NIA 
NIA 
NI A 
NI A 
NI A 
NI A 
NIA 

25 - 29 
27 - 32 
18 - 28 
3 - 3 9  
29.5 
28 
2 1 

NIA 
NIA 
NIA 
NI A 
NIA 
NIA 

NIA 
NIA 
NIA 
NI A 
NIA 
NIA 
NI A 

NIA 
Nl A 
NI A 
NIA 
NI A 
NIA 
NI A 
NIA 
NI A 
NI A 
NI A 
NIA 
NIA 
NI A 
Nl A 

- - 

NIA = Not Applicable NIS = Not Specified 
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Table 3-4. Instruction Repertoire and Execution Times continued 

Double-Precision Vector Setup Times (listed first) and times per VectorIMatrix element (listed second follwing the 
Instruction Set (VIS) t sign) are for built-in Vector Instruction Set in A900 and Vector Instruction Set that 
Instructions is included with the optional hardware floating point processor in A700. r " 5 9  

Instruction 

.DVADD. .DVSUB 

. DVMPY 

. DVDIV 

.DVSAD. .DVSSB 

. DVSMY . DVSDV 

. DVPIV 

. DVABS 

. DVSUM 

. DVNRM 

Execution Time (microseconds) in 

. DVDOT 

.DVMAX. .DVMIN 

.DVMAB, . DVMIB 

. DVMOV 

A900 

NIA = Not Applicable NIS = No. 

6.1 t2.0 
6.1 t2.0 
4.7 t7.2 
5.7 t1.6 
5.9 t1.6 
4.0 t7.2 
8.4 t2.7 
5.6 t1.6 
4.1 t2.1 
4.5 t2.1 
7.4 t2.5 
4.3 tO.7-3.3 
4.3 t2.5-3.2 
3.1 t1.2 
3.1 t2.3 

t Specified 

A700 

1 NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NI A 
NIA 
Nl A 
Nl A 
NIA 
NIA 
Nl A 
Nl A 
NIA 

Nl A 
NIA ' 

Nl A 
NIA 
NIA 
Nl A 
Nl A 
NIA 
NIA 
Nl A 
NIA 
Nl A 
Nl A 
NIA 
NI A 

A700 w/FPP 

Nl A 
Nl A 
Nl A 
N/ A 
Nl A 
Nl A 
Nl A 
NIA 
NIA 
NIA 
Nl A 
NI A 
Nl A 
NIA 
NIA 

A600+ A400 



Model 26,27, and 29 Rack- 

4D 
Mounted Computer Systems 

I) product numbers 
HP 1000 A-Series Computer Systems 2196C/D, 2197C/D, and 2199ClD 

The Model 26, 27, and 29 are identically-packaged 
Rack-Mounted Computer Systems that are configured 
around the A600+, A700, and A900 computers and 
other basic system elements, which make up System 
Processor Unit (SPU) , product numbers 2 19 6C/D, 
2197C/D, and 2199CiD. (See the A-Series Computer @ Design and Specifications data sheet on page 3-1 for 
comparison of A600+, A700, and A900 capabilities.) 
These computer systems are managed by the RTE-A 
operating system, which supports multiprogramming, 
.high-level program languages, the 92078A VC+ exten- 
sion for large-program support, (included in 2197C/D 
and 2 199C/D), virtual memory and sharable extended 
memory areas for data, data base management, dis- 
tributed systems networking, graphics software, and 
memory up to 18 megabytes. 

The SPU hardware consists of the A600+ CPU, A700 
CPU with 12156A Hardware Floating Point Processor. 
or A900 CPU; 512 kilobytes or 768 kilobytes of mem- 
ory, HP-IB disc interface card, and serial interface 
card in a 20-slot card cage. The 219xC SPU is housed 
in a 1.6m (63-inch) cabinet with rack space available 
for additional equipment. The 219xD SPU is housed 
in a 72cm (28.3-inch) cabinet without spare rack @ space. 

To the SPU, OEMs and end users add one or more 
display terminals, one or more hard discs, and other 
peripheral devices as needed for their applications. 
Multiple fixed discs with 24 to 571 megabyte capacity, 
some with built-in, tape cartridge backup, can be used 
on the system. Over 2.2 gigabytes of disc capacity can 
be connected via a single disc interface. 

System Model 26 27 29 
Product Number 2196ClD 2197ClD 2199ClD 
Av. Card Cage Slots 16 13 13 
Serial I 1 0  Channels 1 incl. 1 incl. 1 incl. 
Base Memory Included 512 kB 512 kB 768 kB 

Parity Parity ECC 
Max. Parity Memory? 4.0 MB 4.0 MB Not Sup. 
Max. ECC Memory? 8.0 MB 8.0 MB 18.0 MB 
Av. Card Cage Slots 12 10 8 

wlMax. Memory 

? Maximum memory sizes listed assume use of only parity or 
only ECC memory array cards, and a 1 MB ECC memory 
controller in the Model 26 to support ECC memory. Parity 
and ECC memory array cards can be used together in the 
same Model 26 or Model 27 System, up to a maximum of 
four memory array cards (maximum memory will be less). , 

Features 
8 Integrated system building block for OEMs and 

end users designing their own A-Series based ap- 
plication products. 

8 1.6m cabinet with rack space for additional user ' 

equipment (219xC only). 
8 20-slot card cage for maximum memory and I/O 

capacity. 
8 Disc memory expandable to over 2.2 gigabytes 

on one card cage slot with multiple discs. 
8 Power fail detection and auto restart with op- 

tional 12157B Battery Backup System. 
Front-to-rear air flow cabinet maximizes system 
cooling efficiency and equipment reliability. 
Compliance with UL, CSA, and IEC-380 safety 
standards and with FCC Class A and VDE Level 
A EM1 regulations. 

Computer Description and 
Specifications 
For functional description and specifications of the 
A600+, A700, and A900 computers, memory systems, 
input/output system, software and diagnostic support, 
compatibility, and specifications, see the A-Series 
Computer Design and Specifications data sheet on 
page 3-1. 
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See Tables 3-5 and 3-6. 

Available HP-IB Capacity 
The 12009A HP-IB interface included in Model 26, Table 3-5. Compatible System Consoles and SPU 

8 
27, and 29 systems can support up to four hard discs. Connection Options 

Electrical Specifications 

Although the HP-IB interface can address up to a 
total of 14 devices, it is advisable to use a different 
HP-IB interface to connect non-disc devices to the 
system to assure optimum performance. 

Compatible System Consoles and 
System Discs 

AC Power Requirements of 219xCID System 
Processor Unit 

0 

System Processor Unit and Rack Mounting Disc 
Line Voltage and Frequency: 
Produc t  L ine  Voltage Line  Freq.  

219xCID Std 115V -25%/+20% 86-138V)' 47.5-66 Hz 
219xCIDtOl5 230V -23%1t20% {178-276V) 47.5-66 Hz 
79111214R Std 120V -10%/+5% (108-126V) 54 -66 HZ 
79111214R Stdf lOOV -10%/+5% (90-105V)f 54 -66 HZ 
791 11214Rt015 220V -10%/+5% 198-231V 47.5-55 HZ 
791 1/214Rt015$ 240V -10%1t5% [216-252V] 47.5-66 HZ 

219xC standard System Processor Unit requires split-phase 
input with the line voltage listed here applied to both phases. 

f 1OOVl60 Hz is provided by restrapping a 79111214R standard 
disc in the field. 

$ 240VISO Hz is provided by restrapping a 79111214R Option 
015 disc in the field. 

Maximum Operating Current. 16A per phase for 
219xC, 16A for 219xD. 

Power Cable: The standard 219xCID System Proces- 
sor Unit (SPU) includes a 3 m (10 ft.) power cable 
with power plug (NEMA type L14-20P with 219xC. 
NEMA type 5-20P with 2 19xD). No power cable is 
provided with the 219xCID SPU ordered with option 
015. 

Peripherals Power Requirements 
See Table 3-10 on page 3-55. 

DC Current Available and Required for I10 
Interfaces and Accessories 
The SPU power supply provides enough current for 
any combination of A-Series interfaces or other A- 
Series plug-ins that can be accommodated in the SPU 
card cage. 

Table 3- 6. Compatible System Discs 
At least one 79xxR, 793xHIXP, 794xA. or 795xA Disc is 
required with 219xCID SPU. 

TERMINAL 

2392A Display Terminal 
2393A Graphics Terminal 
2397A Color Graphics Terminal 

NOTE: Average transfer rate is based on the minimum time 
required to transfer one track without overrun. 

Discontinued product listed here for reference only. 

CONNECT OPTION 

PRODUCT 
NUMBER 

7911R 
7912R 
7914R 

7914ST or 
7914TD' 

7942A 
7946A 

005 

No 
No 
NO 

NOTE: The following additional terminals are discontinued 
products listed here for reference only. 

2W2A Office Terminal 
2621B Display Terminal 
2622A Display Terminal 
2623A Graphics Terminal 
2624B Display Terminal 
2625A Dual-System Terminal 
2626A Display Station, 
2627A Color Graphics Terminal 
2628A Word Processing Terminal 
456 10B Touchscreen Terminal 

NOTE: The following discs require a separate software load- 
ing and backup device, such as a 797xAIBlE Mag Tape Unit 
or 35401A Autochanger Tape Subsystem or 9144A Cartridge 
Tape Subsystem. 

7957A Hard, fixed 
7958A 

TYPE 

Hard. fixed with CSl80 
cartridge tape drive for 
SIW loading & backup 

Hard. fixed with 1600 
cpi mag tape drive 

Hard, fixed with built-in 
9144A tape drive for 
SIW loading & backup 

006 

L 

Yes 
Yes 
Yes 

008 Plus 
12040ClD 
& this Cable 

40242M 
40242M 
40242M 

No 
No 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
No 
No 

AVG 
ACC 
TIME 
(ms) 

35 
35 
36 

36 

49 
49 

DISC 
CAP 
(MB) 

28.1 
65.6 

131.2 

131.2 

23.8 
55.5 

Yes 
Yes 
No 
No 
No 
Yes 
No 
No 
Yes 
Yes 

AVG 
XFER 
RATE 
(kBls) 

983 
983 
983 

983 

625 
625 

40242M 
40242M 
13222Y 
13222Y 
13222Y 
40242M 
13222Y 
13222Y 
40242M 
40242M 
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Environmental Specifications 

Temperature 
Operating (SPU and disc): 10" to 40°C (50' to 
104OF). 
Rate of Change: < 10°C (lE°F) per hour for 7911R, 
7912R, or 7914R Disc. 

Non-operating temperature: -40' to 60°C (-40' to 
140°F). 

Relative Humidity 
20% to 80% non-condensing (applies to both 219xC/D 
SPU and 791xR Disc. 

EE::g: To 4.6 km (15,000 h). 

Non-operating: To 15.3 km (50,000 ft). 

Vibration and Shock 

HP 219xCID System Processor Units are type tested 
for normal shipping and handling shock and vibration 
(contact factory for review of any application that re- 
quires operation under continuous vibration). 

.safety and EM1 Compliance 

Safety Qualification 

The Model 26, 27, and 29 Systems meet Underwrit- 
er's Laboratory (UL) , Canadian Standards Association 
(CSA) , and International Electrotechnical Commission * (IEC) , safety standards. 

@ EM1 Compliance 
The Model 26. 27, and 29 Systems comply with Fed- 
eral Communications Commission (FCC) Class A and 
Verband Deutscher Elektrotechniker (VDE) Level A 
regulations for Electro Magnetic Interference (EMI) . 

Physical Characteristics 

Dimensions in cm and (inches) 
219xC SPU 219xD SPU 

Height: 161.3 (63.4) 72.0 (28.3) 
Width: 63.5 (25.0) 63.5 (25.0) 
Depth: 81.3 (32.0) 81.3 (32.0) I 

Net Weight 
219xC SPU only (without disc): 139.7 kg (307.5 lb). 
219xD SPU only (without disc): 94.3 kg (207.5 lb). 
7911/12R/14R Disc adds: 67.3 kg (148 lb). 

219xCiD SPU Ventilation 
For Computer and Rack-Mounted System Disc: 
Perforations in the 219xC/D cabinet front and rear 
doors facilitate front-to-rear ventilation provided by 
the fans in the computer and system disc. ,This maxi- 
mizes cooling efficiency and equipment reliability. 
For Equipment in Upper Compartment of 219xC 
Cabinet: Four fans at the top rear of the system cabi- 
net provide a bottom-to-top airflow of approximately 
11.3 cubic meters per minute (400 CFM). The actual 
value of air flow depends upon the configuration of 
equipment racked in the upper section of the cabinet. 
If equipment with front-to-rear airflow is to be in- 
stalled in the upper section, 219xC option 05 1 must 
be ordered to replace the front door with a trim kit. 

Systems Ordering Information 
NOTE: 219xCID SPUs require a terminal and a disc 
(not included) for operator communication and for 
operating system and program development support. 

HP 2196C System Processor Unit for 
HP 1000 Model 26 Computer System 
The 2196C System Processor Unit includes: 

1. CPU and memory as follows: 
a. 12102B Memory Controller Card with 512 kB 

parity memory. 
b. 12105-60001 A600+ CPU Card, instruction set 

and VCP ROMs, and 12038A Memory 
frontplane connector 

2. Disc and terminal interfaces as follows: 
a. 12009A-DO1 HP-IB Interface to Disc. 
b. 12005B-010 Async Serial (terminal) Interface. 

3. 294316 1.6m (63-in.) system cabinet with 
1215 1A (12 15 1-60024) 20-slot card cage, power 
supply, and space for 791 lR, 7912R, or 7914R 
disc in lower compartment, space for other equip- 
ment in upper compartment, power distribution 
module, 3m (10 ft.) power cable with NEMA 
L14-20P power plug, and anti-tip feet. 

4. Software and supporting documentation as 
follows: 
a. RTE-A Master, RTE-A Primary system, and 

24612A and 24398B diagnostics, on user- 
specified media. 

b. License to use RTE-A on one System. 
c. RTE-A and diagnostics manuals (see RTE-A 

data sheet, page 2-13 and Diagnostics data 
sheet, page 3-61 in this handbook for manuals 
furnished). 

5. 02156-90002 HP 1000 A600+ Computer Installa- 
tion and Service Manual. 

6. 02156-90001 HP 1000 A600+ Computer Refer- 
ence Manual. 

7.02196-90002 HP 1000 Model 26/27/29 Computer 
System Installation and Service Manual. 
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8. 02103-90005 Computer I10 Interfacing Guide. 

a 9. 12005-90002 HP 12005AlB Asynchronous 
Interface Reference Manual. 

10. 12009-90001 HP 12009A HP-IB Interface 
Reference Manual. 

11. 59310-90064 HP-IB User's Guide. 

12. 02172-90009 System Support Log. 

13. Site preparation consultation. 

14. On-site installation assistance and checkout by a 
Hewlett-Packard service engineer, including inte- 
gration and test with primary system. 

15. 90-day on-site warranty. 

16. Four 93285A Engineering Units incorporated in 
the SPU in the course of manufacturing by 
Hewlett-Packard. 

HP 2196D System Processor Unit for 
HP 1000 Model 26 Computer System 

The 2196D System Processor Unit (SPU) is similar to 
the 2196C SPU, but is housed in a 29429A 72 cm 
(28.3-in.) cabinet that does not have an upper com- 
partment for other equipment. Standard 2196D in- 
cludes.3m (10 ft.) power cable with NEMA 5-20P 
plug. 

HP 2196ClD Options 
NOTE: Must order one of system console connect op- 
tions 005, 006, or 008 and media option 022 or 061. 

005: Provides 15m (49 ft.) fiber optic cable connec- 
tion to system console as specified in Table 3-8 
(excludes option 006 or 008). 

006: Provides 5m (49 ft.) electrical cable connection 
to system console as specified in Table 3-8 (ex- 
cludes option 005 or 008). 

008: Deletes 12005B interface and 12005-90002 man- 
ual to permit their replacement with a 12040D 
multiplexer and a connect cable as specified in 
Table 3-8 for the various compatible terminals 
(excludes option 005 or 006). 

014: Deletes 12 102B 5 12kB parity memory controller 
: permitting its replacement with a 12 110A 5 12kB 

or 12 110B 1MB ECC memory controller. (Must 
order 121 lox ECC memory controller. and 
memory array cards and 12038x connector if 
appropriate .) 

015: Operation from 230V ac power. Power options 
for system console, disc, and other peripherals 
must be ordered separately. 

022: Software on CS/80 cartridge tape for use wi~h 
79 1xR disc or 35401A or 9 144A Tape Cartridge 0 
Subsystem (excludes option 06 1). 

051: Magnetic tape trim instead of upper door of 
21966 cabinet to accommodate a 7970E Mag 
tape unit or equipment that uses front-to-rear 
ventilation in the upper compartment (2196C 
only). 0 

053: Lower door in 2196C without cutout for system 
that does not have 79 1xR disc (2 196C only). 

061: Software on 1600 bpi mag tape (excludes option 
022). 

070: Deletes cabinet from 21966 SPU to permit rack- 
ing in cabinet of 79 14ST or 79 14TD Disc-Mag 
Tape Unit package, provides slide rails for 
mounting computer, and adds a second 12009A 0 
interface for connection to the Mag Tape Unit 
of the 7914STlTD (2 196C only). 

HP 2197C System Processor Unit for 
HP 1000 Model 27 Computer System 

Q 
The 2197C System Processor Unit includes: 

1. CPU and memory as follows: 
a. 12103C 512 kB Memory array card. 
b. 12038A Memory frontplane connector 

assembly. 
c. A700 CPU, including 12152-60001 and 60051 

0 
processor cards, 12 152- 60052 memory control- 
ler, and instruction set and VCP PROMS. 

d. 12 156A Hardware Floating Point Processor 
Card with Scientific Instruction Set and Vector 
Insuuction Set firmware and floating point 
front plane connector. 0 

2 and 3. Same as for 2196C. above. 
4. Software and supporting documentation as follows:.@ 

a. RTE-A Master with VC+ enhancement for 
large program support, RTE-A/VC+ Primary 
system. and 24612A and 2439B diagnostics, 
on user-specified media. 

b. License to use RTE-A with VC+ on one 
System. 

c. RTE-A, VC+, and diagnostics manuals (see 
RTE-A data sheet page 2-13, VC+ data sheet 
page 2- 1712- 18, and Diagnostics data sheet 
page 3-61 in this handbook for manuals fur- 
nished). 

5. 02137-90002 HP 1000 A700 Computer Installa- 
tion and Service Manual. 

6. 02137-90001 HP 1000 A700 Computer Reference 
Manual. 

7 through 16. Same as for 2196C, above. 
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@ HP 2197D System Processor Unit for HP 2199D System Processor Unit for 
HP 1000 Model 27 Computer System HP 1000 Model 29 Computer System 
The 2197D System Processor Unit (SPU) is similar to The 2199D System Processor Unit (SPU) is similar to 
the 2197C SPU, but is housed in a 29429A 72 cm the 2199C SPU, but is housed in a 29429A 72 cm 
(28.3-in.) cabinet that does not have an upper com- (28.3-inch) cabinet that does not have an upper com- 
partment for other equipment. Standard 2197D in- partment for other equipment. Standard 2199D in- 
cludes 3m (10 ft) power cable with NEMA 5-20P cludes 3m (10 ft.) power cable with NEMA 5-20P 
plug. plug. 

HP 2197ClD Options HP 2199ClD Options 
NOTE: Must order one of system console connect OP- NOTE: order one of system console connect op- 
tions 005, 006, or 008 and media option 022 or 061. tions 005, 006, or 008 and media option 022 or 061. 
005 through 008: Same as for 2196ClD. above. 005 through 008: Same as for 2196ClD. above. 

014: standard 512 kB parity array 014: Deletes standard 768 kB ECC memory array 
card and front plane connector, permitting their card and front plane connector, permitting their 0 replacement with other memory array cards. replacement with other memory array cards. 
(Must order other A700 compatible memory (Must order other A900 compatible memory 
card(s) and appropriate 12038x connector) card(s) and appropriate 12222x connector). 

015, 022, 051,, 053, 061, and 070: Same as for 
@ 2 196C/D, above. 

015, 022, 051,. 053, 061, and 070: Same as for 
2 196ClD. above. 

HP 2199C System Processor Unit for 
HP 1000 .Model 29 Computer System 

0 The 2199C System RocessoraUnit inciudes: 
1. CPU and memory as follows: 

a. 12201A Sequencer card with ROMs. 
b. 12202A Data Path card with Floating Point 

Processors. 
c. 12203A Cache Control card with VCP ROMs. 
d. 12204A Memory Controller card. 
e. 12220A 768 kB ECC Memory Array card. 
f. 12222A Memory Array Connector 

@: 2. Disc and terminal interfaces as follows: 
a. 12009A-DO1 HP-IB Interface to Disc. 
b. 12005B-010 Async Serial (terminal) Interface. 

3. 294316 1.6m (63-in.) system cabinet with 
122 10A (122 10-60009) 20-slot card cage, power 
supply, and space for 791 lR, 7912R. or 7914R 
disc in lower compartment, space for other equip- 
ment in upper compartment, power distribution 
module, 3m (10 ft.) power cable with NEMA 
L14-20P power plug, and anti-tip feet. 

4. Same as for 2 197C. above. 
5. 02139-90002 HP 1000 A900 Computer Installa- 

tion and Service Manual. 
6. 02139-90001 HP 1000 A900 Computer Reference 

Manual. 

Optional Software 
See Extensive Software Support listing on pages 3-4 
and 3-5 of this handbook. 

Memory Expansion and Array 
Connectors 

ECC Memory Controllers for 2196ClD 
12110A 512 kB ECC Memory Controller 
12110B 1 MB ECC Memory Controller 

Memory Array Cards and Array Connectors 
for 2196ClD and 2197ClD 
12103B 512 kB Parity Memory Array Card 
12103C 1 MB Parity Memory Array Card 
12111A 512 kB ECC Memory Array Card 
12111B 1 MB ECC Memory Array Card 
12111C 2 MB ECC Memory Array Card 
12038A Connector to 1 array card 
12038B Connector to 2 array cards 
12038C Connector to 3 array cards 
12038D Connector to 4 array cards 

7 through 16. Same as for 2196C. above. e 
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Memory Array Cards and Array Connectors 
for 2 199ClD 

12220A 768. kB ECC Memory Array Card 

122218 3 MB ECC Memory Array Card 

12222A Connector to 1 array card 

122228 Connector to 2 array cards 

12222C Connector to 3 array cards 

122221) Connector to 4 array cards 

l2222E Connector to 5 array cards 

12222F Connector to 6 array cards 

Accessories 

Plug-In Accessories 

121578 Battery Backup System using sealed lead- 
acid batteries (provides 15 to 90 minutes of sustaining 
power for up to four memory array cards), depending 
upon the system configuration, state of charge, and 
temperature; additional hold-up time can be achieved 
by connecting an external battery NOTE: This acces- 
sory is installed in the computer power supply and 
does NOT use a card cage slot. 

12153A A700 Writable Control Store card provides 
4k words of control store space for HP 1000 Model 
27 System. 

l2155A A700 PROM Control Store card provides 
mounting for up to 8k words of PROMs in HP 1000 
Model 27 System. 

12205A A900 Control Store Board provides 4k 
words of writable control store and mounting space for 
2k words of 2k control store PROMs in HP 1000 
Model 29 System. 

Interfaces 

The HP 219xCID SPU can use all of the interfaces 
listed in section 4 of this handbook, including those 
that require 25 kHz power. 

Peripheral Devices 

HP 1000 Model 26, 27, and 29 Systems support the 
peripheral devices listed and described in sections 7 
through 10 of this handbook. 

0 
Engineering Reference Documentation 

For Model 26 (A600+): 02156-90003 HP 1000 8 
A600 Computer Engineering and Reference Documen- 
tation. 

For Model 27 (A700): 02137-90005 HP 1000 A700 
Computer Engineering and Reference Documentation. 

For Model 29 (A900): 02139-90003 HP 1000 A900 . 

Computer Engineering and Reference Documentation. f3 
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0 Computer Products 
Pa HEWLETT 

PACKARD 

a product numbers 
2434A, 2484A, 2436A/E, 2486A, 

HP 1000 A-Series Computer Systems 2437A, 2487A, 2439A, and 2489A 

The Micro 24, 26, 27, and 29 Computer Products 
offer a choice of A400, A600+, A700, and A900 
processors housed in a rugged, compact, versatile 
Micro/1000 package at the computer and System 
Processor levels of integration. The Micro/1000 pack- 
age can be mounted in a standard 19-inch EIA rack 
cabinet, placed on a table, workbench, or desk, or in 
a vertical mounting accessory on casters for moving it 
where necessary. The Micro/1000 package includes 
cabinet, power supply, 14 card cage slots for CPU, 
memory, control store, and 110 cards, and dedicated 
slots for 25 kHz sine wave and battery backup cards. 
The Micro/1000 package can also accommodate inte- 
grated discs for software installation and backup. See 
Table 3-7, below, for a summary of the Micro 24-29 
computers and systems and the A-Series Computer 
Design and Specifications data sheet on page 3-1 for 
comparison of A400, A600+, A700, and A900 capa- 
bilities. 

Features 
Rugged, compact, versatile Micro/1000 package. 

14-slot card cage plus dedicated slots for 25 kHz 
and battery backup cards. 

Micro11 000 Computer with 
12122A Integrated Discs 

Table 3-7. Micro/1000 Computers and Systems Summary 

' The Option 001 Floating Point Processor card andlor each control store card in 2437A or 2487A decreases maximum parity 
memory capacity by 1 MB, maximum ECC memory capacity by 2 MB. 

Processor 

Product 
Number 

Name 

Serial I10 
Channels 

Base 
Memory 

Maximum 
Memory 

Av. Card 
Cage Slots 

COMPUTERS 
(Include only CPU and memory, all other components. 
software, and services must be ordered separately.) 

A400 

2434A 

Micro 24 
Computer 

4 included 

512 kB 
Parity 

4 MB Parity 

13; 9 with 
max. mem. 

SYSTEM PROCESSOR UNITS (SPUs) 
(Include CPU, memory, disc and system console inter- 
faces. RTE-A operating system. site prep consultation. 
on-site installation, and 90-day on-site warranty. 
Requires system console and system disc.) 

A600+ 

2436AIE 

Micro 26 
Computer 

None 
included 

1281512 kB 
Parity 

4 MB Parityl 
8 MB ECC 

12; 8 with 
max. mem. 

A400 

2484A 

Micro 24 
SPU 

4 included 

512 kB 
Parity 

4 MB Parity 

12; 8 with 
max. mem. 

A600+ 

2486A 

Micro 26 
SPU 

1 included 

512 kB 
Parity 

4 MB Parityl 
8 MB ECC 

10; 6 with 
max. mem. 

A700 

2487A 

Micrd 27 
SPU 

1 included 

512 kB 
Parity 

4 MB Parityl 
8 MB ECC* 

8; 5 with 
max. mem. 

A700 

2437A 

Micro 27 
Computer 

None 
included 

128 kB 
Parity 

4 MB Parityl 
8 MB ECC' 

10; 7 with 
max. mem. 

A900 

2489A 

Micro 29 
SPU 

1 included 

768 kB 
ECC 

6 MB ECC 

7; 6 with 
max. mem. 

A900 

2439A 

Micro 29 
Computer 

None 
included 

768 kB 
ECC 

6 MB ECC 

9; 8 with 
max. rnem. 
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Choice of integrated discs or  external discs. 

Power fail detection and auto restart with op- 
tional 12154A Battery Backup Card. 

Disc memory expandable to over 2.2 gigabytes 
on one card cage slot with multiple external 
discs. 

Compliance with UL, CSA, and IEC-380 safety 
standards and with FCC Class A and VDE Level 
A EM1 regulations. 

Description and Specifications 
For functional description and specifications of the 
A400, A600+, A700, and A900 computers, memory 
systems, inputloutput system, software and diagnostic 
support, compatibility, and specifications, see the A- 
Series Computer Design and Specifications data sheet 
on page 3- 1. 

Card Cage Considerations 
How Battery Backup Reduces Card Cage 
Capacity 
The 12154A Battery Backup Card extends up from its 
dedicated card cage slot 16 into slots 14 and 15, mak- 
ing them unusable for 110 interface cards. See Figure 
3- 1, below. If the included voltage jumper card is in- 
stalled in slot 16 instead of the battery backup card, 
slots 14 and 15 may be usable for 110 interface cards, 
provided that total power supply used by all cards 
does not exceed power supply capacity. 

Slot Left-hand side of card Slot 
No. 
1 

2 
3 
4 
5 
6 
7 
8 

Right-hand side of card 
cage seen from rear 

Available for 
memory, CPU, 

Control Store. 
and I10 Cards 

25 kHz Sine Wave Card 

Figure 3-1. General Layout of Micro/1000 Card Cage 

Main Memory Capacity in Micro 27 and 29 

card reduces maximum parity memory capacity by* 
1 megabyte, maximum ECC memory capacity by 2 
megabytes. 

0 
The Micro 29 uses five card cage slots for its CPU 
and memory control cards, and one memory array 
card. Slot number 1 can be used for either a 12205A 
A900 control store card or an 110 interface but no 
other card. One slot is thus left available for a second 
memory array card, limiting maximum ECC memory 8 
in the Micro 29 to 6 megabytes (two 12221A 3 MB 
memory array cards). 

Card Cage Configuration Examples 
See figures 3-2 through 3-5. 

Slot Left-hand side of card Slot Riaht-hand side of card 

Slot Left-hand side of card Slot Right-hand side of card 
No. cage seen from rear No. cage seen from rear 

12103D 1 MB parity mem 
12103D 1 MB parity mem 
12103C 0.5 MB par mem 
l2lOOA Single Bd Comp. 
12009A HP-IB disc I10 
Other I10 card 
Other I10 card 
25 kHz Sine Wave Card 

9 
10 
11 
12 
13 
14 
15 
16 

No. cage seen from rear No. caie  seen from rear 

Slot Left-hand side of card 

Figure 3-2. Micro 24 Card Cage Layout Example 

9 
10 
11 
12 
13  
14 
15 
16 

No. cage seen from rear 
1 9 1 12OOSB console I10 

Other I10 Card 
Other I10 Card 
Other I10 Card 
Other I10 Card 
Other I10 Card 
Batt Backup or I10 Cd 
Batt Backup or I10 Cd 
Battery Backup Card 

Other I10 Card 
Other I10 Card 
Other I10 Card 
Other I10 Card 
Batt Backup or I10 Cd 
Batt Backup or I10 Cd 
Batten Backu~ Card 

1 
2 
3 
4 
5 
6 
7 
8 

Other I10 Card 
Other I10 Card 
Other I10 Card 

Figure 3-3. Micro 26 Card Cage Layout Example 

Other I10 Card 
Other I10 Card 
Batt Backup or I10 Cd 
Batt Backup or I10 Cd 
Battery Backup Card 

Slot Riaht-hand side of card @ 
cage seen from rear 

1 l 2 l l l C 2  MB ECCmem 

1 
2 
3 
4 
5 
6 
7 
8 

' Memory Control Card 
Upper CPU Card 
Floating Point Roc. Card 
Lower CPU Card 
12153A WCS Card 
12009A HP-IB disc I10 
25 kHz Sine Wave Card 

1 2 l l l C 2 M B E C C m e m  
l 2 l l l C  2 MB ECC mem 
l 2 l l l B  1 MB ECCmem 
12110B 1 MB ECC Ctrlr 
A600t CPU card 
12009A HP-IB disc I10 
12OOSB console I10 
25 kHz Sine Wave Card 

As shown in Figure 3-1, above, the Micro/1000 is Figure 3-4. Micro 27 Card Cage Layout Example 
designed to support memory, CPU, and control store 
cards in the right-hand seven slots of its card cage. 
me base ~i~~~ 27 uses four of these slots for its two Slot Left-hand side of card Slot Right-hand side of card 

CPU cards, its memory controller card, and one mem- No. cage seen from rear No. cage seen from rear 

Space used f& an FPP: WCS, or PROM conGol store Figure 3-5. Micro 29 Card Cage Layout Example 

ory array card. Three card cage slots are available for 
an optional (option 001) floating point processor 
(FPP) card, WCS and/or PROM Control Store 
cardis), and additional memory array cards. If all 
three additional slots can be used for memory array 
cards, the Micro 27 can support up to 4 megabytes of 
~ a r i t v  memorv or 8 meeabvtes of ECC memorv. Each 

13  
14 

16 

12205A cd 
l22OlA Sequencer Card 
12202A Data Path Card 
12203A Cache Control Cd 

11 
12 

Other I10 Card 
BaU Backup or I10 Cd 

Backup or Cd 
Battery Backup Card 

Other I10 Card 
Other 110 Card 

2 
3 
4 
5 
6 

8 

12204A Memory Ctrlr Cd 
12221A 3 MB ECC Mem 
12221A MB ECC Mem 
25 kHz Sine Wave Card 

f9 
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0 Available HP-IB Capacity Line Frequency: 47.5-66 HZ. 

Maximum Operating Current. 6A in 115V configu- 
The 12009A HP-IB interface included in Micro 24, ration, 3A in 230v configuration. 
26, 27, and 29 SPUs can support up to four hard 
discs. Although the HP-IB interface can address up to Power Cable: The standard 243xA/E computer or 
a total of 14 devices, it is advisable to use a different 248xA SPU includes a 2 m (6.5 ft.) power cable with 
HP-IB interface to connect non-disc devices to the NEMA type 5-15P power plug). Units ordered with 

ab 
system to assure optimum performance. option 015 are provided with a power cable appropri- 

ate for the destination country. 

Compatible System Consoles Peripherals Power Requirements - - 

See Table 3-8, below. Note, however, that connection See Table 3-10 on page 3-55. 
outions 005 and 006 in Table 3-8 do not auulv to the 
2 2 8 4 ~  Micro 24 SPU. Direct cable connecihrk to the 
four-port On-Board I/O multiplexer of the 2484A's DC Current Available and Required for 
single-board computer MUST use 40242Y cables in- Interfaces and Accessories 
stead of the 40242M cables listed in Table 3-8 for 
connecting to the 12040C/D eight-channel multiplexer. See 3-11 On page 3-57. 

db The 13222Y cable connections listed in Table 3-8 
work equally well for the 2484A's On-board I/O mul- 
tiplexer and the 12040C/D multiplexer. Table 3-9. Compatible System Discs 

At least one 12122A, 791xP/R, 793xHIXP, 794xA, 795xA, @ Table 3-8. Compatible 248xA System C o n ~ o l e ~  and 913xL, o r  9IsxB Disc is required with 248M .$PU. 
SPU Connection Outions 

I 005 I 006 I 008 Plus 
12040CID 
& this Cable 

I TERMINAL 

2392A Display Terminal I NO I Yes 1 40242M* 1 
2393A Graphics Terminal No Yes 40242M* 
2397A Color Graphics Terminal NO Yes 40242M* 

CONNECT OPTION* 

NOTE: The following additional te 
products listed here for reference or 

2382A Office Terminal 
2621B Display Terminal 
2622A Display Terminal 
2623A Graphics Terminal 
2624B Display Terminal 
2625A Dual-System Terminal 
2626A Display Station, 
2627A Color Graphics Terminal 
2628A Word Rocessing Terminal 
456108 Touchscreqn Terminal 

minds are discontinued 

* Connect options 005 and 006 do not apply to the 2484A 
SPU; a 40242Y cable MUST be substituted for 40242M for 
direct connection to any of the four On-Board I10 channels 
of the single-board computer in the 2484A Micro 24 SPU. 

PRODUCT 
NUMBER 

121224 

9 133L 

9153B 

7911PIR 
7912PlR 
7914CTIR 

7914ST or 
7914TD* 

7942A 
7946A 

Compatible System Discs 
See Table 3-9. 

TYPE 

Integrated. hard, fixed 
wlmicrofloppy drive for 
slw loading & backup 
Hard, fixed with 
microfloppy drive for 
slw loading & backup 
Hard. fixed with 
microfloppy drive for 
slw loading & backup 
Hard. h e d  with CS180 
cartridge tape drive for 
slw loading & backup 

Hard, fixed with 1600 
cpimag tapedrive 

Hard. fiied with built-in 
9144A tape drive for 
slw loading & backup 

Electrical Specifications 

NOTE: The following discs require a separate software load- 
ing and backup device, such as  a 797xAIBIE Mag Tape Unit 
or 35401A Autochanger Tape Subsystem or 9144A Cartridge 
Tape Subsystem. 

DISC 
CAP 
(MB) 

19.4 
0.6 

39.9 
0.6 

19.4 
0.6 

28.1 
65.6 

131.2 

131.2 

23.8 
55.5 

7933HIXP 
7935HIXP 
7936HIXP 
7937HIXP 

7941A* 
7945A8 
7957A 
7958A 

9134L 
9 154B 

AC. Power Requirements of 243xAJE 
Computer or 248xA SPU 
Std Line Voltage: 115V -25%/+20% (86-138V). NOTE: Average transfer rate is based on the minimum time 

AVG 
XFER 
RATE 
(kBls) 

150 
17 

187 
17 

150 
17 

983 
983 
983 

983 

625 
625 

Hard, fixed 
Hard. removable 
Hard, fixed 
Hard, fixed 

Hard, fixed 

Hard, fixed 

Hard, fixed 
Hard. I i e d  

required to transfer one track without overrun. 
Opt 015 Line Voltage: 230V -23%/+20% (178- Discontinued product listed here for seference only. 
276V). 

AVG 
ACC 
TIME 
(ms) 

75 
225 

40 
430 

85 
225 

35 
35 
36 

36 

49 
49 

404.4 
404.4 
307 
57 1 

23.8 
55.5 
81 

130 

39.9 
19.4 

1000 
1000 
1000 
1000 

625 
625 
853 
853 

187 
150 

32 
32 
31 
31 

49 
49 
42 
42 

40 
85 
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Environmental Specifications 

Temperature 
Operating (without l2122A Integral Discs): O 0  to 
55OC (32' to 131°F) to 3048m (10,000 ft.). Maxi- 
mum temperature is linearly derated 2OC (3.6OF) for 
each 304.8m (1,000 ft.) increase in altitude. Resulting 
temperature range is O 0  to 45OC (32' to 113OF) at 
4572m (15,000 ft.). 
Operating (with12122A Integral Discs): 5 to 45 OC 
(40' to 113OF); maximum rate of change < 10°C 
(18OF) per hour. 
Non-operating Temperature with 12122A Integral 
Discs: -40' to 60°C (-40' to 140°F). 
Non-operating Temperature without 12122A 
Integral Discs: -40' to 75OC (-40' to 167OF). 

Relative Humidity 
Operating without 12122A Integral Disc: 5% to 
95%, non-condensing. 
Operating with 12122A Integral Disc: 20% to 80% 
non-condensing. - 

Altitude 
Operating: To 4.6 km (15,000 ft). 

Non-operating: To 15.3 km (50,000 ft). 

Vibration and Shock 

2434A Computerl2484A SPU Operating Vibration: 
0.43G rms, distributed as follows: 

Frequency 
(Hz) 

5 
5 - 15 

15 
12 - 200 

200 - 350 
3 9  - 500 

Power Spedral 
Density (GZIHz) 

0.002 
- 1.5 dB1octave 

0.0015 
-6.0 dB1octave 

0.00012 
-6.0 dB1octave 

2434A Computerl2484A SPU Operating Shock: 
1.5G peak, 112 <me, 6 to 9 ms duration, 45 Hz cross- 

$ over. 

2434A Computerl2484A SPU Non-operating Shock: 
7.OG peak, 112 sine, 6 to 9 ms duration, 45 Hz cross- 
over. 

2436A/E, 2437A, and 2439A Computers and 
2486A, 2487A, and 2489A SPUs Vibration and 
Shock: These products are type tested for normal 
shipping and handling vibration and shock (contact 
factory for review of any application that requires op- 
eration under continuous vibration). 

Safety and EM1 Compliance 

Safety Qualification 

HP 243xAIE and 248xA computers and SPUs meet 
Underwriter's Laboratory (UL) . Canadian Standards 
Association (CSA) , and International Electro-technical 
Commission (IEC) safety standards. 0 - 
EM1 Compliance 
HP 243xAIE and 248xA computers and SPUs comply 
with Federal Communications Commission (FCC) 
Class A and Verband Deutscher Elektrotechniker 
(VDE) Level A regulations for Electro Magnetic Inter- 
ference (EMI) . 

Physical Characteristics 

Package 0 
HP 243xAIE and 248xA MicrollOOO computers and 
SPUs are housed in a standard 19-inch EIA rack 
mountable package. 

Dimensions in cm and (inches) 
Rack Mounting Micro11000 Package: 17.8 cm (7 
in.) high x 48.3 cm (19 in.) wide x 64.8 cm (25.5 '0 
in.) deep. 
Micro11000 Package in 40025A Vertical Floor 
Mount: 67.3 cm (26.5 in.) high x 34.7 cm (13.6 in.) 
wide x 64.8 cm (25.5 in.) deep. 

Net Weight 
2434A or  2484A: 16 kg (35.2 lb). 
2436AfE or  2486A: 16.3 kg (36 lb). 
2437A or  2487A: 16.8 kg (37 lb). 
2439A or  2489A: 18.1 kg (40 lb) . 

43 
12122A Integrated Discs Adds: 2.27 kg (5 lb). 
40025A Vertical Floor Mt Adds: 5.68 kg (12 lb). 

Cooling 
Four fans provide left-to-right airflow through the 
Micro/1000 card cage and for the power supply and 
12122A integrated discs. A dual-speed feature allows 
the fans to operate at lower speed, reducing noise 
when cooling requirements permit. 
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0 Systems Ordering Information 

NOTE: 248xA SPUs require a terminal and a disc 
(not included) for operator communication and for 
operating system and program development support. 

HP 2484A System Processor Unit for 
@ HP 1000 Micro 24 Computer System 

The 2484A System Processor Unit includes: 

1. 12100A A400 Single-Board computer with 5 12 kB 
of parity memory and four-channel On-Board 110 
multiplexer. 

2. 12100-60002 Four-channel On-Board I10 break- 
out cable. 

3. 2430A (02430-60022) rack-mountable Micro11000 0 package with power supply and 14-slot card cage 
plus dedicated slots for 25 kHz sine wave and 
battery backup cards. 

4. 02430-90001 Micro11000 Computer System Instal- 
lation and Service Manual. 

5. 02424-90001 A400 Computer Reference Manual. 

6. 02-103-90005 Computer I10 Interfacing Guide. 

7. 12009A+D01 HP-IB Interface to system disc. 

8. 12009-90001 HP 12009A HP-IB Interface 
Reference Manual. 

9. Software and supporting documentation as 
follows: 
a. RTE-A Master, RTE-A Primary system, and 

24612A and 243988 diagnostics, on user- 
specified media. @ b. License to use RTE-A on one System. 

c. RTE-A and diagnostics manuals (see RTE-A 

a data sheet, page 2-13 and Diagnostics data 
sheet, page 3-61 in this handbook for manuals 
furnished). 

10. On-site installation assistance and checkout by a 
Hewlett-Packard service engineer, including 
integration and test with primary system. 

11. 90-day on-site warranty. 

12. Four 93285A Engineering Units incorporated in 
the SPU in the course of manufacturing by 
Hewlett-Packard. 

HP 2484A Options 
NOTE: Must order media option 022, 044, or 061 

044: Software on 270 kB Microfloppy discs for use 
with 12122A Integral Discs or 9133L or 9153B 
external discs (excludes options 022 and 061). 

061: Software on 1600 cpi mag tape (excludes options 
022 and 044). 

150: Installation preparation kit for 12 122A Integrated 
Discs and deletion of the 12009A HP-IB inter- 
face from the 2484A SPU. 

151: Installation preparation kit for 12122A Integrated 
Discs without deletion of the 12009A HP-IB in- 
terface from the 2484A SPU. 

HP 2486A System Processor Unit for 
HP 1000 Micro 26 Computer System 
The 2486A System Processor Unit includes: 

1. 12105-60001 A600+ CPU Card. instruction set 
and VCP ROMs, and 12038A Memory frontplane 
connector. 

2. 12102B Memory Controller Card with 512 kB 
parity memory. 

3. 2430A (02430-60022) rack-mountable Micro/1000 
package with power supply and 14-slot card cage 
plus dedicated slots for 25 kHz sine wave and 
battery backup cards. 

4. 02430-90001 Micro11000 Computer System 
Installation and Service Manual. 

5. A600+ computer manuals, as follows: 
a. 02156-90002 HP 1000 A600+ Computer 

Installation and Service Manual. 
b. 02156-90001 HP 1000 A600+ Computer 

Reference Manual. 
6. 02103-90005 Computer I10 Interfacing Guide. 
7. Disc and terminal interfaces as follows: 

a. 12009A-DO1 HP-IB Interface to Disc. 
b. 12005B-0 10 Asyric Serial (terminal) Interface. 

8. Interface manuals as follows: 
a. 12005-90002 HP 12005AlB Asynchronous 

Interface Reference Manual. 
b. 12009-90001 HP 12009A HP-IB Interface 

Reference Manual. 
9 through 12. Same as for 2484A SPU, above. 

HP 2486A Options 
NOTE: Must order one of system console connect op- 
tions 005, 006, or 008 and media option 022, 044, 
or 061. 

015: operation from 2 3 0 ~  ac power. Power options 005: Provides 15m (49 ft.) fiber optic cable connec- 
for system console, disc, and other peripherals tion to system console as specified in Table 3-8 

D 
must be ordered separately. (excludes options 006 and 008). 

022: Software on CSl80 cartridge tape for use with 006: Provides 5m (49 ft.) electrical cable connection 
791xR disc or 35401A or 9144A Tape Cartridge to system console as specified in Table 3-8 (ex- 
Subsystem (excludes options 044 and 06 1). cludes options 005 and 008). 
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008: Deletes 12005B interface and 12005-90002 man- 
ual to permit their replacement with a 12040D 
multiplexer and a connect cable as specified in 
Table 3-8 for the various compatible terminals 
(excludes options 005 and 006). 

014: Deletes 12 102B 5 12kB parity memory controller 
permitting its replacement with a 12 110A 5 12kB 
or 121 10B 1MB ECC memory controller. (Must 
order 12 1 lox ECC memory controller, and 
memory array cards and 12038x connector as 
appropriate.) 

015, 022, 044, 061, 150, and 151: Same as for 
2484A, above. 

HP 2487A System Processor Unit for 
HP 1000 Micro 27 Computer System 
The 2487A System Processor Unit includes: 

1. A700 CPU cards, including 12152-60001 and 
60051 processor cards, 12152-60052 memory 
controller, and instruction set and VCP PROMS. 

2. 12103C 512 kB Memory array card and 12038A 
Memory frontplane connector assembly. 

3. 2430A (02430-60022) rack-mountable Micro/ 1000 
package with powersupply and 14-slot card cage 
plus dedicated slots for 25 kHz sine wave and 
battery backup cards. 

4. 02430-9000 1 Micro/1000 Computer System 
Installation and Service Manual. 

5. A700 computer manuals, as follows: 
a. 02137-90002 HP 1000 A700 Computer 

Installation and Service Manual. 
a. 02137-90001 HP 1000 A700 Computer 

Reference Manual. 
6. 02 103-90005 Computer- I/O Interfacing Guide. 

7. Disc and terminal interfaces as follows: 
a. 12009A-DO1 HP-IB Interface to Disc. 
b. 12005B-010 Async Serial (terminal) Interface. 

8. Interface manuals as follows: 

9. Software and supporting documentation as 
follows: 
a. RTE-A Master, RTE-A Primary system, and 

24612A and 24398B diagnostics, on user- 
specified media. 

b. License to use RTE-A on one System. 
c. RTE-A and diagnostics manuals (see RTE-A 

data sheet, page 2-13 and Diagnostics data 
sheet, page 3-61 in this handbook for manuals 
furnished). 

10. On-site installation assistance and checkout by a 
Hewlett-Packard service engineer, including 
integration and test with primary system. 

11. 90-day on-site warranty. 

12. Four 93285A Engineering Units incorporated in 
the SPU in the course of manufacturing by 
Hewlett-Packard. 

HP 2487A Options 
NOTE: Must order one of system console connect op- 
tions 005, 006, or 008 and media option 022, 044, or 
061. 
001: Adds 12156A Floating Point Processor Card with 

0 
Scientific and Vector Instruction Sets (including 
the 12 156-9000 1 A700 Floating Point Processor 
Installation Manual) and replaces 12 160A two- 
connector frontplane connector assembly with a 
12 156-60002 three-connector frontplane assem- 
bly (uses one card cage slot). 

005 through 008: Same as for 2486A. above. - 

014: Deletes standard 5 12 kB parity memory array 0 
card and front plane connector, permitting their 
replacement with other memory array cards. 
(Must order other A700 compatible memory 
card(s) and appropriate 12038. connector.) 0 . 

015: Operation from 230V ac power. Power options 
for system console, disc, and other peripherals 
must be ordered separately. 

022: Software on CS/80 cartridge tape for use with 
79 1xR disc or 35401A or 9 144A Tape Cartridge 
Subsystem (excludes options 044 and 061). 0 

044: Software on 270 kB Microfloppy discs for use 
with 12122A Integral Discs or 9 1331, or 9153B 
external discs (excludes options 022 and 061). 

061: Software on 1600 cpi mag tape (excludes options 
022 and 044). 

150: Installation preparation kit for 12 122A Integrated 0 
Discs and deletion of the 12009A HP-IB inter- 
face from the 2486A SPU. 69 

15 1: Installation preparation kit for 12 122A Integrated 
Discs without deletion of the 12009A HP-IB in- 
terface from the 2486A SPU. 

HP 2489A System Processor Unit for 
HP 1000 Micro 29 Computer System 
The 2489A System Processor Unit includes: 

1. CPU cards, as follows: 
a. 12201A Sequencer card with ROMs. 
b. 12202A Data Path card with Floating Point 

Processors. 
c. 12203A Cache Control card with VCP ROMs. 
d. 12204A Memory Controller card. 

2. 12220A 768 kB ECC Memory Array card and 
12222A Memory frontplane connector assembly. 

3. 2430B (02430-60023) rack-mountable MicrollOOO 0 
package with power supply and 14-slot card cage 
plus dedicated slots for 25 kHz sine wave and 
battery backup cards. 
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4. 02430-90001 Micro11000 Computer System 
Installation and Service Manual. 

5. A900 computer manuals, as follows: 
a. 02139-90002 HP 1000 A900 Computer 

Installation and Service Manual. 
b. 02139-90001 HP 1000 A900 Computer 

Reference Manual. 
6through 12. Sameasfor2487ASPU. above. 

HP 2489A Options 
NOTE: Must order one of system console connect op- 
tions 005, 006, or 008 and media option 022, 044, or 
061. 

005 through 008: Same as for 2486A. above. 

0 
014: Deletes standard 768 kB ECC memory array 

card and front plane connector, permitting their 
replacement with other memory array cards. 
(Must order other A900 compatible memory 
card(s) and appropriate 12038~  connector.) 

015, 022, 044, 061. 150, and 151: Same as for 
2487A. above. 

Computers Ordering Information 

0 NOTE: 243xAlE computers require the RTE-A operat- 
ing system and a terminal interface and a compatible 
terminal or a DS11000-IV interface linked to another 
HP 1000 Computer System for operation. 

HP 2434A HP 1000 Micro 24 Computer 
The 2434A Computer includes: 

1. 12100A A400 Single-Board computer with 512 kB 
of parity memory and four-channel On-Board I10 
multiplexer. 

2. 12100-60002 Four-channel On-Board I10 break- 
out cable. 

3. 2430A (02430-60022) rack-mountable Micro11000 
package with.power supply and 14-slot card cage 
plus dedicated slots for 25 kHz sine wave and 
battery backup cards. 

4. 02430-90001 Micro11000 Computer System 
Installation and Service Manual. 

5. 02424-90001 A400 Computer Reference Manual. 

6. 02 103-90005 Computer I10 Interfacing Guide. 

7. 92077.E Right to Execute RTE-A. 

HP 2434A Options 
015: Operation from 230V ac power. Power options 

D for system console and other peripherals must be 
ordered separately. 

151: Installation preparation kit for 12 122A Integrated 
. Discs. 

HP 2436A HP 1000 Micro 26 Computer 
The 2436A Computer includes: 

1. 12105-60001 A600+ CPU Card. instruction set 
and VCP ROMs, and 12038A Memory frontplane 
connector. 

2. 12102A Memory Controller Card with 128 kB 
parity memory. 

3. 2430A (02430-60022) rack-mountable Micro11000 
package with power supply and 14-slot card cage 
plus dedicated slots for 25 kHz sine wave and 
battery backup cards. 

4. 02430-90001 Micro/1000 Computer System 
Installation and Service Manual. 

5. A600+ computer manuals, as follows: 
a. 02156-90002 HP 1000 A600+ Computer 

Installation and Service Manual. 
b. 02156-90001 HP 1000 A600+ Computer 

Reference Manual. 
6. 02103-90005 Computer 110 Interfacing Guide. 

HP 24363 H P  1000 Micro 26 Computer 
The 2436E Computer includes: 

1. 12105-60001 A600+ CPU Card. instruction set 
and VCP ROMs, and 12038A Memory frontplane 
connector. 

2. 12 102B Memory Controller Card with 5 12 kB 
parity memory. 

3 through 6. Same as for 2436A. above. 
7.92077E Right to Execute RTE-A. 

HP 2436AlE Options 

014: Deletes standard 128 kB or 5 12 kB memory 
controller, permitting its replacement with a par- 
ity or ECC memory controller with equal or 
greater capacity, which must be ordered. 

015 and 151: Same as for 2434A. above. 

HP 2437A HP 1000 Micro 27 Computer 
The 2437A Computer includes: 

1. A700 CPU cards, as irlcluding 12152-60001 and 
6005 1 processor cards, 12 152-60052 memory con- 
troller, and instruction set and VCP PROMS. 

2. 12103A 128 kB Memory array card and 12038A 
Memory frontplane connector assembly. 

3. 2430A (02430-60022) rack-mountable Micro11000 
package with power supp$ and 14-slot card cage 
plus dedicated slots for 25 kHz sine wave and bat- 
tery backup cards. 

4. 02430-90001 Micro11000 Computer System 
Installation and Service Manual. 
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5. A700 computer manuals, as follows: 
a. 02137-90002 HP 1000 A700 Computer 

Installation and Service Manual. 
a. 02137-90001 HP 1000 A700 Computer 

Reference Manual. 
6. 02103-90005 Computer 110 Interfacing Guide. 

HP 2437A Options 
001: Adds 12 156A Floating Point Processor Card with 

Scientific and Vector Instruction Sets (including 
the 12 156-9000 1 A700 Floating Point Processor 
Installation Manual) and replaces 12 160A two- 
connector frontplane connector assembly with a 
12156-60002 three-connector frontplane assem- 
bly (uses one card cage slot). 

014: Deletes standard 128 kB parity memory array 
card and front plane connector, permitting their 
replacement with other memory array cards. 
(Must order other A700 compatible memory 
card(s) and appropriate 12038x connector.) 

015: Operation from 230V ac power. Power options 
for system console and other peripherals must be 
ordered separately. 

151: Installation preparation kit for 1212214 Integrated 
Discs. 

HP 2439A HP 1000 Micro 29 Computer 
The 2439A Computer includes: 

1. CPU cards, as follows: 
a. 12201A Sequencer card with ROMs. 
b. 12202A Data Path card with Floating Point 

Processors. 
c. 12203A Cache Control card with VCP ROMs. 
d. 12204A Memory Controller card. 

2. 12220A 768 kB ECC Memory Array card and 
12222A Memory frontplane connector assembly. 

3. 24308 (02430-60023) rack-mountable Micro/1000 
package with power supply and 14-slot card cage 
plus dedicated slots for 25 kHz sine wave and , 
battery backup cards. 

4: 02430-90001 Micro/1000 Computer System 
Installation and Service Manual. 

5. A900 computer manuals, as follows: 
a. 02139-90002 HP 1000 A900 Computer 

Installation and Service Manual. 
b. 02139-90001 HP 1000 A900 Computer 

Reference Manual. 
6. 02103-90005 Computer 110 Interfacing Guide. 

HP 2439A Options 8 
014: Deletes standard 768 kB ECC memory array 

card and front plane connector, permitting their 
replacement with other memory array cards. 
(Must order other A900 compatible memory 
card(s) and appropriate 12038x connector.) 

015 and 151: Same as for 2437A. above. 0 
Optional Software 
See Extensive Software Support listings on pages 3-4 
and 3-5 of this handbook. 

Memory Expansion and Array 
Connectors 

Memory Controllers for 2436NE and 2486A 
12102B 512 kB Parity Memory Controller 
12110A 512 kB ECC Memory Controller 
12110B 1 MB ECC Memory Controller 

Parity Memory Array Cards for 2434A, 
2436A/E, 2437A, 2484A, 2486A, and 2487A 
12103B 512 kB Parity Memory Array Card 
12103C 1 MB Parity Memory Array Card 

0 
ECC Memory Array Cards for 2436A/E, 
2437A, 2486A, and 2487A 
12111A 512 kB ECC Memory Array Card 
12111B 1 MB ECC Memory Array Card C) 
12111C 2 MB ECC Memory Array Card 

I@ 

Memory Array Connectors for 2434A, 
2436A/E, 2437A, 2484A, 2486A, and 2487A 
12038A Connector to 1 array card 
120388 Connector to 2 array cards 
12038C Connector to 3 array cards 
12038D Connector to 4 array cards 

Memory Array Cards and Array Connectors 
for 8439A and 2489A 
12220A 768 kB ECC Memory Array Card 
12221B 3 MB ECC Memory Array Card 
12222A Connector to 1 array card 
12222B Connector to 2 array cards 
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0 Micro/1000 Accessories 12205A A900 Control Store Board provides 4k 
words of writable control store and mounting space for 
2k words of 2k control store PROMs in HP 1000 

Integrated Discs anck Vertical Floor Mount Micro 29 Sjstem. 

12122A Integrated Discs: 19.4 MB fixed, hard disc 
and 630 kB microfloppy disc (see 12122A data sheet 
on page 10-8 1/10-82 for more information). 

40025A Vertical Floor Mount provides a convenient 
. base on casters for compact vertical desk-side or un-, 

der-table 'mounting and mobility of Micro 24, 26, 27, 
or 29 systems. 

Plug-in Hardware Accessories 

12153A A700 Writable Control Store card ~rovides 
4k words of control store space for HP 1 0 0 0 - ~ i c r o  @ 27 System. 

12154A Battery Backup Card provides 45 to 210 
minutes of sustaining power for up to four memory 
array cards, depending upon the system configuration, @ state of charge. and temperature; additional hold-up 
time can be achieved by connecting an external 
battery. 

12155A A700 PROM Control Store card brovides 
mounting for up to 8k words of PROMs  in'^^ 1000 
Micro 27 System. 

12159A 25 kHz Sine Wave Card provides up to 30W 
of 39V rms ac power (two phases)-at 25 k ~ i ,  which 
is filtered from the output of the power supply 
switcher . 

Interfaces 

The HP 243xA/E computers and 248xA SPUs can use 
all of the interfaces listed in section 4 of this hand- 
book, including those that require 25 kHz power when 
the Micro/1000 computer or SPU is equipped with the 
12159A 25 kHz Sine Wave Card. 

Peripheral Devices 

HP 1000 Micro 24, 26, 27, and 29 Systems support 
the peripheral devices listed and described in sections 
7 through 10 of this handbook. 

Engineering Reference Documentation 

For Micro 24 (A400): 02424-90003 HP 1000 A400 
Computer Engineering and Reference Documentation. 

For Micro 26 (A600+): 02156-90003 HP 1000 
A600 Computer Engineering and Reference Documen- 
tation. 

For Micro 27 (A700): 02137-90005 HP 1000 A700 
Computer Engineering and Reference Documentation. 

For Micro 29 (A900): 02139-90003 HP 1000 A900 
Computer Engineering and Reference Documentation. 
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HP 1000 A-Series Computer Systems 
product numbers 

2156B, 2137A, and 213'9A 

The HP 2156B, 2137A, and 2139A are identically- 
packaged A600+, A700, and A900 box computers for 
OEMs and end users designing their own rack- 
mounted systems (see the A-Series Computers and 
Specifications data sheet on page 3-1 for comparison 
of A600+, A700, and A900 capabilities.) In a rack- 
mountable cabinet 26.6 cm (10.5 in.) high by 61.2 
cm (24 in.) deep these computers house the CPU and 
base memory capacity with space to spare for memory 
expansion and I10 interfaces, as summarized below. 
At least one I10 interface and associated terminal or 
remote computer system is required in addition to the 
box computer for a usable system. 

Product Number 2156B 2137A 2139A 
Av. Card Cage Slots 18 16 15 
Serial 1 1 0  Channels 0 incl. 0 incl. 0 incl. 
Base Memory Included 128 kB 128 kB 768 kB 

Parity Parity ECC 
Max. Parity Memory? 4 .0  MB 4.0 MB Not Sup. 
Max.ECCMemoryt 8 .0MB 8 .0MB 18.0MB 
Av. Card Cage Slots 14 13 10 

wlMax. Memory 

t Maximum memory sizes listed assume use o on1 parity or 
only ECC memory away cards, and a I I%& E& memory 
controller in the 2156B to su port ECC memory. Parity 
and ECC memory array c a r d  can be used together in the @ same 21568 or 2137A Computer, up to a maximum of four 
memory away cards (maximum memory will be less). 

HP 2156B. 2137A. or 2139A Computer operations 
can be managed by the 92077A RTE-A operating sys- 
tem. The RTE-A system supports multiprogramming, 
high-level program languages, the 92078A VC+ en- 
hancement for large programs to 7.75 megabytes, vir- 
tual memory and extended memory areas for data, 
data base management, distributed systems network- 
ing, graphics software and main memory up to 18 
megabytes. 

Features 
w Spacious 20-slot card cage with good capacity for 

memory expansion and I10 interfaces in addition 
to the CPU and base memory. 

w Power fail detection and auto restart with op- 
tional 121578 Battery Backup System. 

w Front-to-rear air flow cabinet maximizes system 
cooling efficiency and equipment reliability. 
Disc memory expandable to over 2.2 gigabytes 
on one card cage slot with multiple discs. 

Description and Specifications 
For functional description and specifications of the 
A600+, A700, and A900 computers, memory systems, 
inputloutput system, software and diagnostic support, 
compatibility, and specifications, see the A-Series 
Computer Design and Specifications data sheet on 
page 3-1. 

Electrical Specifications 

AC Power Requirements of 2156B, 2137A, 
and 2139A Computers 

Std Line Voltage: 115V -25%1+20% (86-138V). 

Opt 015 Line voltage: 230V -23%1+20% (178- 
2 7 6 9 .  

Line Frequency: 47.5 to 66 Hz. 

Maximum Power Required: 700W. 

Power 'Cable: The standard 2 156B. 2 137A. or 2 139A 
Computer includes a 3m (10 ft.) power cable with 
NEMA 5-15P power plug. No power cable is provided 
with the option 015 version of these computers. 

Peripherals Power Requirements 
See Table 3-10 on page 3-55. 
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DC Current Available and Required for 110 
Interfaces and Accessories 
The computer power gupply provides enough current 
for any combination of A-Series interfaces or other 
A-Series plug-ins that can be accommodated in the 
20-slot card cage. 

Environmental Specifications 

Temperature 
Operating : O 0  to 5S°C (32' to 131°F) to 3048m 
(10,000 ft  .) . Maximum temperature is linearly derated 
2OC (3.6OF) for each 304.8m (1,000 ft.) increase in 
altitude. Resulting temperature range is 0' to 4S°C 
(32' to 113OF) at 4572m (15,000 ft.). 

Non-operating Temperature: -40° to 7S°C (-40' to 
167OF). 

Altitude 

Operating: To 4.6 km (15,000 k). 

Non-operating: To 15.3 km (50,000 ft). 

Relative Humidity 
5% to 95% non-condensing. 

Vibration and Shock 

HP 21568, 2137A, and 2139A Computers are type 
tested for normal shipping and handling shock and 
vibration (contact factory for review of any application 
that requires operation under continuous vibration). 

Safety and EM1 Compliance 

Safety Qualification 

HP 2 1568, 2 137A, and 2 139A Computers meet Un- 
derwriter's Laboratory (UL). Canadian Standards As- 
sociation (CSA) , and International Electrotechnical 
Commission (IEC) safety standards. 

EM1 Compliance 

HP 21568. 2137A. and 2139A Computers comply 
with Federal Communications Commission (FCC) 
Class A and Verband Deutscher Elektrotechniker 
(VDE) Level A regulations for Electro Magnetic Inter- 
ference (EMI) when incorporated in the HP 1000 
Model 26 (2196ClD). 27 (2197ClD). and 29 
(2 199CID) Computer Systems. 

Physical Characteristics 

Dimensions 
26.6 cm (10.5 in.) high. 48.3 cm (19 in.) wide, 61.2 
cm (24 in.) deep. 

Net Weight 
29.1 kg (64 lb) . 
Ventilation 
Four fans provide 10.7 cubic meters per minute (380 
CFM) air flow through the computer card cage from 
front to rear. 

Ordering Information 0 
NOTE A: HP 21568, 2137A, and 2139A Computers 
require the RTE-A operating system and a 120058 
terminal interface or 12040ClD Multiplexer, cable, 
and a compatible terminal or a DSIIOOO-IV i n a m c e  
linked to another HP 1000 Computer System for op- 
eration. 

NOTE B: Support services, such as installation, site 
prep consulting, and on-site wawanty service are NOT 
included with 21568, 2137A, or 2139A Computers, 
but may be purchased separately from your local HP :. 
field office. 0 
HP 2156B Computer 
The 2 1568 Computer includes: 

1. CPU and memory as follows: 
a. 12102A Memory Controller Card with 128 kB : 

parity memory. 
0 

b. t2105-60001 A600+ CPU Card, instruction set 
and VCP ROMs. and 12038A Memory 
frontplane connector 

(3 
2. 12151A (12151-60024) 20-Slot box with power 

supply and ventilation. 
3. 02156-90002 HP 1000 A600+ Computer 

Installation and Service Manual. 
4.02156-90001 HP 1000 A600+ Computer 

Reference Manual. 

5. 02103-90005 Computer I10 Interfacing Guide. 

HP 2156B Options 
014: Deletes 12102A 128 kB parity memory controller . 

permitting its replacement with a parity or ECC 
memory controller with greater capacity, which 
MUST be ordered. 

015: Operation from 220V ac power. Power options f?l 
for terminals and other peripherals must be or- 
dered separately. 
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HP 2137A Computer 
The 2137A Computer includes: 

1. CPU and memory as follows: 
a. 12103A 128 kB parity memory array card. 
b. 12038A Memory frontplane connector 

assembly. 
c. A700 CPU. including 12152-60001 and 60051 

processor cards, 12 152-60052 memory control- 
ler, and instruction set and VCP PROMS. 

2. 12151A (12151-60024) 20-Slot box with power 
supply and ventilation. 

3.02137-90002 HP 1000 A700 Computer 
Installation and Service Manual. 

4. 02137-90001 HP 1000 A700 Computer Reference 

HP 2139A Options 
01 4: Deletes standard 768 kB ECC memory. array 

card and front plane connector. permitting their 
replacement with other memory array cards. 
(Must order other A900 compatible memory 
card(s) and appropriate 12222x connector). 

015: Operation from 220V ac power. Power options 
for terminals and other peripherals must be or- 
dered separately. 

Optional Software 
Manual. See Extensive Software Support listings on pages 3-4 

5. 02 103-90005 Computer 110 Interfacing Guide. and 3-5 of this handbook. 

HP 2137A Options Memory Expansion and Array 
001: Adds 12 156A Hardware Floating Point Processor Connectors 

card and Scientific and Vector Instruction Set 
firmware (including the 12156-90001 A700 
Floating Point Processor Installation Manual) Memory Controllers for 2156B 
and 2k-words of available PROM control store 

- 
mounting mace. Also re~laces 12160A two-con- 12102B 512 kB Parity 
nector F>O& plane asseibly with a 12038B 12110A 512 kB ECC Memory Controller 
three-comecior Front plane assembly (uses one 12 1 ~ O B  1 MB ECC M~~~~  controller 
card cage slot). 

014: Deletes standard 128 kB parity memory array 
card and kont plane connector. permitting their 
replacement with other memory array cards. 
(Must order other A700 compatible memory 
card(s) and appropriate 12038x connector) 

015: Operation from 220V ac power. Power options 
for terminals and other peripherals must be or- 
dered separately. 

HP 2139A Computer 

The 2 139A Computer includes: 

1. CPU and memory as follows: 
a. 12201A sequencer card with ROMs. 
b. 12202A Data Path card with Floating Point 

Processors. 
c. 12203A Cache Control card with VCP ROMs. 

Memory Array Cards and Array Connectors 
for 2156B and 2137A 

512 kB Parity Memory Array Card 

1 MB Parity Memory Array Card 
512 kB ECC Memory Array Card 

1 MB ECC Memory Array Card 

2 MB ECC Memory Array Card 
Connector to 1 array card 

Connector to 2 array cards 
Connector to 3 array cards 
Connector to 4 array cards 

Memory Array Cards and Array Connectors 
for 2139A 

d. 12204A Memory Controller card. 
e. 12220A 768 kB ECC Memory Array card. 12220A 768 kB ECC Memory Array Card 
f. 12222A Memory Array Connector 12221B 3 MB ECC Memory Array Card 

2. 12210A (12210-60009) 20-Slot box with power 12222A Connector to 1 array card 
supply and ventilation. 

12222B Connector to 2 array cards 
3. 02139-90002 HP 1000 A900 Computer 

Installation and Service Manual. 12222C Connector to 3 array cards ' 4.02139-90001 HP 1000 A900 Computer Reference lZfZfD to array cards 
Manual. 12222E Connector to 5 array cards 

5. 02103-90005 Computer I10 Interfacing Guide. 12222F Connector to 6 array cards 
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Accessories Interfaces f i  
Plug-In Accessories HP 2156B. 2137A. and 2139A Computers can use all - 

of the interfaces listed in section 4 of this handbook, 
12157B Battery Backup System using sealed lead- that require 25 kHz power. 

acid batteries (provides 15 to 90 minutes of sustaining 
power for up to four memory array cards), depending Peripheral Devices 
upon the system configuration, state of charge, and 
temperature; additional hold-up time can be achieved HP 2156B. 2137A. and 2139A Computers suppon the@ 
by connecting an external battery NOTE: This acces- peripheral devices listed and described in sections 7 
sory is installed in the computer power supply and through 10 of this handbook. 
does NOT use a card cage slot. 

12153A A700 Writable Control Store card provides 
4k words of control store space for HP 2137A Com- 
puter. Engineering Reference Documentation 
12155A A700 PROM Control Store card provides For 21568 (A600+): 02156-90003 HP 1000 A600 
mounting for UP to 8k words of PROMS in HP 2137A Computer Engineering and Reference Documentation. 
Computer. 

For 2137A (A700): 02137-90005 HP 1000 A700 
0 

12205A A900 Control Store Board provides 4k Computer Engineering and Reference Documentation. 
words of writable control store and mounting space for 
2k words of 2k control store PROMS in HP 2139A For 2139A (A900): 02139-90003 HP 1000 A900 
Computer. Computer Engineering and Reference Documentation. 0 
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HP 1000 A-Series Computer Systems 

The HP 2424A Micro J4 and 2426E and 2426F 
Micro 16 Computers provide A400 and A6OO+ proc- 
essing power in HP's smallest, lowest cost box comput- 
er package. These computers combine a six-slot card 
card cage with highly-efficient ventilation for cell con- 
trol or other applications in the heat of the factory 
floor. They include a license to execute HP's powerful 
RTE-A operating system for economical application to 
low end real-time applications. 

4D Despite their relatively small card cage, the Micro 14 
and Micro 16 computers. coupled with efficient multi- 
channel interfaces and cost-effective HP peripheral 
devices, offer users surprising power and excellent 
value for many different applications. Best of all, 
these computers execute the same programs as the 
larger A400. A600+, A700, and A900 Computer Sys- 
tems. This facilitates transfer of applications from cen- 
tral development systems to the Micro 14 or 16. 

Product Number 2424A 2426E 24268 
Av. Card Cage Slots 5 4 4 
Serial 110 Channels 4 Incl. 0 incl. 0 incl. 
Base Memory Included 512 kB 512 kB 1 MB 

Parity Parity ECC 
Max. Parity Memoryt 4.0 MB 3.0 MB 3.0 MB 
Max. ECC Memory? Not Sup. Not Sup. 6.0 MB 
Av. Card Cage Slots 1 1 

w1Max. Memory 
1 ,  

e t Maximum memory sizes listed assume use of only parity or 
only ECC memory array cards. Parity and ECC memory 
array cards can be used to ether in the same 2426F Com- 
puter, up to a maximum of three memory array cards 
(maximum memory will be less). 

Features 
rn Compact computer with 6-slot card cage offers a 

low priced package for low-end applications. 

rn Highly-efficient ventilation with front-to-rear air 
flow cabinet provides superior tolerance of high 
operating temperatures. 

Description and Specifications 
For functional description and specifications of the 
A400 and A600+ computers, memory systems, input1 
output system, software and diagnostic support, com- 
patibility, and specifications, see the A-Series Comput- 
er Design and Specifications data sheet on page 3- 1. 

product numbers 
2424A, 2426E, and 2426F 

Exclusions 
rn Battery backup is not supported; and unintermptible 

power supply is recommended for application that 
would otherwise use battery backup. 

rn 25 kHz power is not available, so interfaces that 
require 25 kHz ac ,power are not supported. 

rn Support services, such as installation, site prep con- 
sulting, and on-site warranty service are NOT in- 
cluded with 2424A or 2426ElF Computers, but may 
be purchased separately from your local HP field 
office. 

rn Right to execute RTE-A, included with the 2424A 
and 2426ElF Computers, does NOT include the 
right to develop programs or generate systems. 

Electrical Specifications 

AC Power Requirements 
Line Voltage: 120V -28%1+17% (86-140V) or 240V 
-28%1+15% (172- 276V). 
Line Frequency: 47.5 to 66 Hz. 
Maximum Power Required: 216W (300 VA). 
Power Cable: 3m (10 ft.) power cable with NEMA 
5- 15P power plug. 

Peripherals Power Requirements 
See Table 3-10 on page 3-55. 



Micro 14 and 16 Computers 

DC Current Available and Required for 110 
Interfaces and Accessories 
See Table 3- 11 on page 3-57. 

Environmental Specifications 

Temperature 
Operating: O0 to 60°C (32' to 140°F) to 3048m 
(10,000 ft.). Maximum temperature is linearly derated 
2OC (3.6OF) for each 304.8m (1,000 ft.) increase in 
altitude. Resulting temperature range is O0 to 50°C 
(32' to 122OF) at 4572m (15,000 ft.). 

Non-operating Temperature: -40°,to 7S°C (-40' to 
167OF). 

Altitude 
Operating: To 4.6 krn (15,000 ft.). 

Non-operating: To 15.3 km (50,000 ft.). 

Relative Humidity 
. 5% to 95% non-condensing. 

Shock and Vibration 

Operating Shock: 1.5G peak, 112 sine, 6 to 9 rnilli- 
seconds duration, 45 Hz crossover. 

Non-Operating Shock: 7G peak, 112 sine, 6 to 9 mil- 
liseconds duration, 45 Hz crossover. 

Operating Vibration: 0.43G rms, distributed as fol- 
lows: 

Frequency Power Spectral Density 
(Hz) (GZIHz) 

5 0.002 
5 - 15 - 1.5 dB1octave 

15 0.0015 
12 - 200 -6.0 dB1octave 

200 - 350 0.00012 
350 - 500 -6.0 dBIoctave 

Safety and EM1 Compliance 

Safety Qualification 

HP 2424A and 2426ElF Computers meet Underwrit- 
er's Laboratory (UL), Canadian Standards Association 
(CSA), and International Electrotechnical Commission 
(IEC) safety standards. 

EM1 Compliance 

HP 2424A and 2426ElF Computers comply with Fed- 
eral Communications Commission (FCC) Class A and 
Verband Deutscher Elektrotechniker (VDE) Level A 
regulations for Electro Magnetic Interference (EMI). 

Physical Characteristics 

Dimensions 
20.5 cm (8.1 in.) high. 32.5 cm (12.8 in.) wide, 50 
cm (19.7 in.) deep. 

Net Weight 
13.2 kg (29 lb). 

Ventilation 
One fan provides balanced air flow through the com- 
puter card cage from front to rear with a flow design 
that assures even cooling of all components. 

Ordering Information 
NOTE: HP 2424A and 2426ElF Computers require 0 
the RTE-A operating system and a compatible tenni- 
nal connected via serial interface (included in 2424A 
computer) and cable or a DSl1000-N interface linked 
to another HP 1000 Computer System for operation. 0 -- 

HP 2424A Computer 
The 2424A Computer includes: 

1. 12 100A CPU card including 5 12 kB of on-board 
parity memory and four On-Board serial 110 
channels. 

2. 12100-60002 Four-channel On-Board I10 break- 
out cable. 

0 
3. 02420-60101 6-Slot box with power supply and 

ventilation. 
4.02420-90001 Micro 14/16 Installation and Service 

Manual. 
5.02424-90001 HP 1000 A400 Computer Reference 

Manual. 
0 

6. 02103-90005 Computer I10 Interfacing Guide. fl 
7.92077E+400 Right to Execute RTE-A. 

HP 24263 Computer 
The 2426E Computer includes: 

1. CPU and memory as follows: 
a. 12102B Memory Controller Card with 5 12 kB 

parity memory. 
b. 12105-60001 A600+ CPU Card, instruction set 

and VCP ROMs, and 12038A Memory 
frontplane connector 

2. 02420-60101 6-Slot box with power supply and 
ventilation. 

3. 02156-90002 HP 1000 A600+ Computer Installa- 
tion and Service Manual. 

4.02156-90001 HP 1000 A600+ Computer 
Reference Manual. e) 

5. 02103-90005 Computer I10 Interfacing Guide. 
6.92077E+400 Right to Execute RTE-A. 
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9 HP 2426F Computer 
The 2426F Computer includes: 

1. CPU and memory as follows: 
a. 12 1 10B ECC Memory Controller Card with 

1 MB ECC memory. 
b. 12105-60001 A600+ CPU Card, instruction set 

e and VCP ROMs, and 12038A Memory 
frontplane connector 

2 through 6. Same as for 2626E, above. 

Optional Software 
See Extensive Software Support listings on pages 3-4 
and 3-5 of this handbook. 

a Memory Expansion and Array 
Connectors 

Parity Memory Array Cards for 2424A 
and 2426ElF 
12103B 512 kB Parity Memory Array Card 
12103C 1 MB Parity Memory Array Card 

ECC Memory Array Cards for 2426F 
l 2 l l l A  512 kB ECC Memory Array Card 
12111B 1 MB ECC Memory Array Card 
12111C 2 MB ECC Memory Array Card 

Accessories 
Interfaces 
HP 2424A and 2426ElF Computers can use the inter- 
faces listed in section 4 of this handbook, excepting 
those that require 25 kHz power. 

Cabinets 
HP 2424A and 2426ElF Computers are especially de- 
signed to rack in any of the following cabinets: 
H P  92211L Taboret Cabinet - provides 52.3 cm 
(20.6 in.) of vertical mounting height. 

H P  92211R Minirack Cabinet - provides 57.5 cm 
(22.6 in.) of vertical mounting height. An HP 92211s 
Slide Rail Kit is also required for mounting the 2424A 
or 2426ElF Computer in the 92211R Cabinet. 

H P  12905A 19-inch Adaper - for rack mounting 
2424A or 2426ElF Computers in standard 19-inch 
EIA rack cabinets. 

Peripheral Devices 
HP 2424A and 2426ElF Computers support the 
peripheral devices listed and described in sections 
7 through 10 of this handbook. 

Engineering Reference Documentation 
For 2424A (A400): 02424-90003 HP 1000 A400 ' 

Computer Engineering and Reference Documentation. 

For 2426ElF (A600+): 02156-90003 HP 1000 
A600+ Computer Engineering and Reference 
Documentation. 

Array Co~ec tors  for 2424A and 2426E/F 
12038A Connector to 1 array card 
12038B Connector to 2 array cards 

@ 12038C Connector to 3 array cards 
120381) Connector to 4 array cards 
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e 

HP 1000 A-Series Computer Systems product number 12100A 

e The HP 12100A is a single-board computer (SBC) 
designed for applications that require a rugged, reli- 
able, low-cost, compact real-time computer. 

On a single plug-in card, the 12100A provides an 0.4 
MIPS CPU, 512 kB of parity memory, and a four- 
port serial I10 multiplexer, two ports of which support 
modem control. It is a completely compatible member @ of the HP 1000 A-Series computer family capable of 
operating under RTE-A, with or without VC+, in the 

e same way as any other member of the HP 1000 A- 
Series family. It is thus especially well suited as the 
brains of low-cost target systems for applications devel- 
oped on larger A-Series based program development 
systems. 

Because of its completeness, including both memory 
and serial I10 with the CPU on a single board, the 
12100A does not require a backplane or a box. It 
thus lends itself well to special packaging in systems 
developed by OEMs. However, the 12 100A will plug 
into any existing A600+1A700 six or fourteen slot 
backplane with up to four memory cards and as many 
A-Series I10 cards as the backplane will hold. It is 
available packaged in the fourteen slot backplane as 
the 2434A Micro 24 Computer or the 2484A Micro 
24 System Processor Unit (data sheet on page 3-21). 
It is also available packaged in the six slot backplane 
as the 2424A Micro 14 Computer (data sheet on page 
3-31). In either the six or fourteen slot backplane. the 
on-board memory of the 12 100A can be expanded 
from its base 512 kB to 4 MB of parity memory, 
using additional memory array cards. 

Features 
Maximum packaging flexibility for OEMs and 
other systems designers. 
512 kB of on-board parity memory. expandable 
to 4 MB of parity memory with additional mem- 
ory array cards. 
Four-port On-Board I10 multiplexer. 

High reliability and maintainability through the 
use of reduced circuit area. 

Description and Specifications 
For functional description and specifications of the 
A400 computer, memory systems, inputloutput sys- 
tempsoftware and diagnostic support, compatibility, and 
specifications, see the A-Series Computer Design and 
Specifications data sheet on page 3-1. 

On-Board 110 (OBIO) 
The 12100A SBC includes OBIO circuits consisting of 
an I10 Processor (IOP). I10 master logic, and four 
serial ports. The serial ports provide the following 
capabilities: 

Asynchronous, full-duplex operation. 

Two channels support modems with CTS. RTS. 
DSR. CD. DTR, and RI control-status lines. 
300. 1200. 9600. and 19.2k baud rates individu- 
ally selectable for each port. 76.8k baud is sup- 
portable via RS-422 connection. 
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m ENQIACK or XONIXOFF protocol. DC Regulation Requirement 
300, 1200, 9600, and 19.2k baud rates individu- 
ally selectable for each port. 76.8k baud is sup- Less than 2% periodic and random deviation, includ- 

0 
portable via RS-422 connection. ing distribution losses, switching noise, and noise in- 

jected into the line from other sources. 
Cable length to 15 meters for RS-232 connection, 
to 50 meters for RS-423 connection, to 1200 me- 
ters for RS-422 connection. Additional Electrical Requirements for 

Stand-alone Operation I) 
Electrical Specifications PON+: A power reset line that should be held low for 

at least 5 milliseconds after the +5V supply reaches 
DC Voltage and Current Requirements steady-state regulation, as defined above. At the end 

of the 5 millisecond delay PON+ should go high, sig- 
DC Voltages: +5V +12V -12V nalling that power to the A400 processor is usable. 
Tolerance: *5% * 10% *lo% PON+ should go low just after the +5V supply goes 
Current: 5.7A 0.065A 0.09A out of regulation. 

Maximum DC Power Required 
32W. 

- 

Sample Power Supply Circuit: Figure 3-6 shows a 
simple circuit that meets normal requirements of the 

a 
12 100A SBC, including the PON+ signal. 

POWER 
SUPPLY 
VOLTAGES 

t' CCLlCC #*I VCC I 

Ct REF Mating connector lo 
(3) GND (1 50-pln receptacle 

(4) (2 x 25 on 0.100-In. 
centers). 

Figure 3-6.  Sample Power Supply Circuit for Stand-alone HP 12100A SBC 

Battery Backup: If power supplied to the 12100A If an inactive system is tolerable during a power fail- 
SBC and its on-board memory fails, processing stops ure, but the code and data must be maintained, the 
and any data and code in RAM memory is lost. Al- 12100A supports battery backup of its memory only. 
though the operating system and application program This function is necessary only if the application code 
can be recovered by rebooting the system, critical and data must be maintained in memory during a 
real-time data may be lost. This problem can be power outage. Otherwise, memory can be reloaded @ 
avoided by providing power through an uninterruptible when power is restored. 
power supply to maintain the entire system through a 
power failure. 
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To implement battery backup and auto restan of the 
operating system, two -additional signals, PFW- and 
MLOST- are needed. The +5V(M) pins on P2 must 
be connected to an unintermptible +5V supply. The 
power fail warning signal (PFW-) should be generated 
at least 500 microseconds before the +5V supply 
leaves regulation. 
PFW- is used with the memory lost signal (MLOST-), 
which should remain high as long as +5V(M) is in 
regulation. PON+, described earlier, determines 
whether the 12100A is active or inactive. PFW- sig- 
nals the operating system to stop all operations in an 
orderly fashion prior to PON+ going low. For more 
detailed information, consult the Power Supply Con- 
trol Signals Manual (A-5955-4390- 1). which is avail- 
able from Hewlett-Packard. 

DC Current Required for 110 Interfaces and a Accessories 
See Table 3- 11 on page 3-57. 

@ Radio Frequency Interference 
The 12100A SBC, like all electronic products, emits 
radio frequency interference (RFI) during normal op- 
eration. The RFI signature typical of the 12100A is 
illustrated in Figures 3-7 and 3-8. 
Mounting, enclosure, power supply, and cabling all 
affect the amplitude and frequency of radiated emis- 
sions. In addition to other aspects of design directed 
toward minimization of RFI, the ground button on the 
12100-60002 On-Board I10 breakout cable should be 
connected to the enclosure in which the 12100A SBC 
is installed. This connection can be made through 
conductive foam rubber on the hood retention bracket 
which supports the cable hood used for external cable 
connections. 

e 
Environmental Specifications 

Temperature 
Operating in Still Air: 0' to 60' C (32' to 140°F) 
to 3048m (10,000 ft.). Maximum temperature is line- 
arly derated 2'C (3.6'F) for each 304.8m (1,000 ft.) 
increase in altitude. Resulting temperature range is 0' 
to 50°C (32' to 122'F) at 4572m (15,000 ft.). 
Operating with Airflow of 100 Lineal FeetIMin.: 0' 
to 65' C (32' to 149' F) to 3048m (10,000 ft.). 
Maximum temperature is linearly derated 2 'C (3.6 OF) 
for each 304.8m (1,000 ft.) increase in altitude. Re- 
sulting temperature range is 0' to 55 'C (32' to 
131°F) at 4572m (15,000 ft.). 
Non-Operating: -55' to 75' C (-67' to 167' F). 

Altitude 
Operating: To 4572 meters (15,000 feet). 
Non-Operating: To 15300 meters (50,000 feet). 

Relative Humidity 
5% to 95% with minor condensation. 

Maximum Heat Dissipation 
1 12 BTUIhr. 

Shock and Vibration 

Operating Shock: 3G peak, 112 sine, 6 to 9 millisec- 
onds duration, 45 Hz crossover. 

Non-Operating Shock: 14 G peak, 112 sine, 6 to 9 
milliseconds duration, 45 Hz crossover. 

Operating Vibration: 0.86G rms, d i ibu ted  as 
follows: 

Frequency Power Spectral Density 
(Hz) (@/Hz) 

5 0.004 
5 - 15 - 1.5 dB1octave 

15 0.003 
12 - 200 - 6.0 dB1octave 

200 - 350 0.00024 
350 - 500 - 6.0 dB1octave 

Figure 3-7. HP 12100A RFI Signature, 30-80 MHz 

Figure 3-8. HP 12100A RFI Signature, 0-500 MHz 
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DIRECTION OF 
AIR FLOW 

(OPTIONAL) 

12100A CIRCUIT BOARD 
ASSEMBLY 

Figure 3-9. HP 12100A SBC Measurements and Air Flow 

Physical Characteristics bracket. Forcing connectors onto a board easily dam- 
Q 

ages them. 

Dimensions Cooling C) 
17.15 cm (6.75 in.) wide, 29.85 cm (1 1.75 in.) long. me 12 SBC is designed to in ambient 
1.27 cm (0.5 in.) thick. temperatures to 60°C in still air. Provision of air flow 

across the SBC at a rate of 100 lineal feet per second 

Net Weight permits operation at temperatures to 6S°C. 

0.455 kg (1 lb). 

Installation 
The 12100A SBC can plugged into a card cage or 
mounted on a panel or chassis, using four mounting 
holes provided at each comer, as shown in Figure 
3-9, above. For panellchassis mounting, the mounting 
holes are sized to accept M3, three millimeter screws. 
A minimum standoff of 8 millimeters from a flat panel 
is required under the board to permit cable access to 
connector 12. The I10 cable and power connector 
should also be mounted in place with a simple 

Stand-alone Memory-Based 
Operation under RTE-A 
An RTE-A operating system that requires less than 
32k bytes of memory can be generated for the 
12100A SBC. This multitasking system supports all 
four channels of On-Board I10 and leaves approxi- 
mately 480k bytes of memory for user's application @ 
software. Complete documentation including system 
generation build and answer files are included in the 
RTE-A System Generation Manual (92077-90034). 
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Downloading Software to the SBC 
The 12100A SBC contains 5 12k bytes of RAM mem- 
ory which can be downloaded with an RTE-A operat- 
ing system and applications programs from another HP 
1000 A-Series computer, from an HP 9000 Model 
840 Computers, or from an HP 150 Personal Comput- 
er. Either the Model 840 or the A-Series system may () be connected via an autoanswer modem. 

Model 840 and A-Series 
Program RMTERM performs the download operation 
from the host computer by communicating with a boot 
loader resident in ROM on the 12100A SBC. 
RMTERM for A-Series computers is included with 
the RTE-A operating system. RMTERMl840 for the 
HP 9000 Model 840 can be obtained with the HP-UX 
operating system and is documented in the RMTERMI @ 840 Tenninal Emulator Application Brief on page 6-5 
of this handbook. 
mically,  a 512k byte transfer from the Model 840 at 
19.2k baud requires about 9 minutes. When two A400 
systems are connected, code and data can be trans- 
ferred between them at a rate of 76.8k baud, reduc- 
ing the transfer time by 75%. 

HP 150 Personal Computers 
The HP 150 can be used as a terminal and a file 
download device with the 12100A SBC. Files are 

@ transferred tolfrom the HP 150 using the 935611 Cas- 
sette Tape Emulator program (manual part number 
93564-90003). Because the HP 150 acts as a terminal 
in this mode, the 12100A SBC can be booted up 
from the HP 150 connected to its Virtual Control 

Panel (VCP) port via one of its four serial On-Board 
I10 channels. Also, an RTE-A operating system can 
be downloaded from an HP 150 microfloppy and 
booted up on the 12100A. 

Ordering Information 

HP 12100A Single Board Computer 
The 12100A Single Board Computer includes: 

1. 12100A CPU card (12100-60001) with 512 kB of 
on-board parity memory and four On-Board serial 
I10 channels. 

2. 12100-60002 Four-channel On-Board I10 break- 
out cable. 

3. 02424-90001 HP 1000 A400 Computer Reference 
Manual. 

Accessories 
Hardware, Software, and Peripherals 
When appropriately packaged and provided with ad- 
propriate peripheral devices, the 12 100A Single Board 
Computer can use any of the accessories that are 
available for the 2434A12484A Micro 24 Computer1 , 

SPU or the 2424A Micro 14 Computer, as listed on 
pages 3-28. 3-2913-30, and 3-3713-38. 

Engineering Reference Documentation 
02424-90003 HP 1000 A400 Computer Engineering 
and Reference Documentation. 
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HP 1000 A-Series Computer Systems 

The A600+ computer is offered at the board level of 
integration as the HP 2106BK Board Computer for 
OEMs and other designers who choose to design their 
own packaging for their system products. The 2106BK 
consists of a CPU card and a memory controller with 
128 kB parity memory, which can be replaced with a @ 512 kB parity or ECC memory controller or a 1 MB 
ECC memory controller. Up to four memory array 
cards can be added to Drovide UD to 4 MB of ~ a r i t v  . . 
memory, up to 8 MB df ECC memory. 

The 2106BK is a com~letelv com~atible member of = ~. 
the HP 1000 A-Series computer family capable of 
operating under RTE-A, wiih or without w+, in the 
same way as any other member of the HP 1000 A- 
Series family. It is thus especially well suited as the 
brains of low-cost target systems for applications devel- 
oped on larger A-Sedes based program development 
systems. 

The 2106BK is also available in twenty-slot rack 
mounting computers and SPUs, fourteen-slot micro/ 
1000 computers and SPUs, and in the six-slot Micro 
16 Computer. Because it is a two-card board comput- 
er, it will require a user-furnished backplane if not 
ordered in an HP box computer or SPU. 

@ Features 
Maximum packaging flexibility for OEMs and 
other systems designers. 

rn 128 kB of parity memory, expandable to 4 MB 
of parity memory or 8 MB of ECC memory with 
memory controller substitutions and additional 
memory array cards. 

rn High reliability and maintainability through the 
use of reduced circuit area. 

Description and Specifications 

General 

For functional description and specifications of the 
A600+ computer, memory systems, inputloutput sys- 
tem, software and diagnostic support, compatibility, 
and specifications, see the A-Series Computer Design 
and Specifications data sheet on page 3- 1. 

mi! HEWUTT 
PACKARD 

product number 2106BK 

Memory 
Memory Included in Standard 2106BK: 128 kB of 
parity memory. 
Memory Supportable by 12013A Battery Backup 
Card: 128 kB or 512 kB parity memory controller or 
512 kB or 1 MB ECC memory controller. Additional 
memory array cards cannot be supported. 
Maximum Parity Memory: 4 MB if 512 kB parity 
memory controller is substituted for standard 128 kB 
parity memory controller. 
Maximum ECC Memory: 8 MB if 1 MB ECC mem- 
ory controller is substituted for standard 128 kB parity 
memory controller. 

Electrical Specifications 
DC Voltage and Current Requirements 
DC Voltages: +5V 
Tolerance: *5% 
Current: 10.7A 

Maximum DC Power Required 

DC Regulation Requirement 
Less than 2% periodic and random deviation. 

DC Current Required for I10 Interfaces and 
Accessories 
See Table 3-11 on page 3-57. 
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Environmental Specifications 

Ventilation and Temperature 

Ventilation: Airflow of 1.13 cubic metres per minute 
(40 CFM) across the CPU and memory cards at the 
operating temperatures listed below is required to 
maintain 2106BK board temperature within proper 
operating range. 

Operating Temperature: O 0  to 55' C (32' to 131° 
F) to 3048m (10,000 ft.) altitude; maximum tempera- 
ture thereafter is linearly derated 2O C (3.6O F) for 
each 304.8m (1,000 ft.) increase of altitude. Resulting 
temperature range is O0 to 45' C (32O to 113O F) at 
4572m (15,000 ft.) above sea level. 

Non-Operating Temperature: -40° to 60° C (-40° 
to 140° F). 

Altitude 

Operating: To 4572 meters (15,000 feet). 

Non-Operating: To 15300 meters (50,000 feet). 

Relative Humidity 
5% to 95% with minor condensation. 

Maximum Heat Dissipation 
184 BTUthr. 

Physical ~hkracteristics 

Dimensions (Each Board) 
17.15 cm (6.75 in.) wide, 29.85 cm (11.75 in.) long, 
1.27 cm (0.5 in.) thick. 

Net Weight (Both Boards) 
0.682 kg (1.5 lb). 

Ordering Information I 
HP 2106BK Board Computer ~ 
The 2 106BK Board Computer includes: 

1. 12105-60001 A600+ CPU Card and instruction set 
and VCP ROMs. 

2.12102A Memory Controller Card with 128 kB 
parity memory. 

3. 10238A Memory Frontplane connector. 
3. 02424-90001 HP 1000 A400 Computer Reference 

Manual. 

HP 2106BK Option 014 
Deletes 12102A Memory Controller to provide for 
substitution of a parity or ECC memory controller with 
greater capacity. 

HP 12013A Batte~y Backup Card 
When fully charged, provides 60 minutes of sustaining 
power for a 12102AlB 128 kB151-2 kB Parity Memory 
Controller or a 121 10AIB 5 12 kB11 MB ECC Mem- 

a 
ory Controller. 

Accessories 

Hardware, Software, and Peripherals 

When appropriately packaged and provided with ap- 
propriate peripheral devices, the 2106BK A600+ 
Board Computer can use any of the accessories that 
are available for the 2196ClD Model 26 SPU, 
2436AlEl2486A Micro 26 ComputerISPU, 2156B 
Computer, or the 2426ElF Micro 16 Computer, as 

rn 
listed on pages 3-19, 3-20, 3-28, 3-2913-30, 3-33, 
3-34, and 3-3713-38. @ 
Engineering Reference Documentation 
02156-90003 HP 1000 A600+ Computer Engineering 
and Reference Documentation. 
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HP 1000 A700 Computer Systems product numbers 12153A and 12155A 

Two control store cards offer comprehensive hardware 
support for user's microprograms in HP 1000 A700 
computer systems. One of these is the 12153A 4k 
word Writable Control Store (WCS) card, which sup- 
ports development, testing. dynamic overlaying. and 

0 output of user's microprograms to the A700 Control 
Processor. The other card is the 12155A PROM Con- 
trol Store (PCS) card. which provides mounting for 
PROMs containing user's microcode. In addition to 
hardware support provided by these control store @ cards, development of user's microprograms and 
dynamic loading and overlaying of WCS are software 
supported in a disc-based RTE-A environment by the 
92045A RTE Microprogramming package (recently 
discontinued -- rights to copy continue to be avail- 
able). 

Features 
Writable Control Store (WCS) support for 
microcode development, testing, dynamic over- 
laying, and output in 4k words of WCS. 

m PROM Control Store (PCS) card with capacity 
for 8k words of stable user microcode. 

WCS can override installed PROM-based 
microcode. 

m Control processor programs sharable among mul- 
tiple users. 

NOTE: The 12156A Floating Point Processor counts 
as one PROM control store card, with space available 
for 2k words of user's control store PROMS. 

WCS Description 
The 12153A WCS card is a dual-port memory. One 
port connects to the control processor's control store 
interface and the other to the A700 computer back- 
plane. Control processor instructions can be,loaded 
into the 12153A using DMA transfers from memory at 
a 319k wordslsecond rate. via the computer back- 
plane. Standard I10 instructions are then used to con- 
figure control store module addresses and enable the 
control processor's control store interface, thereby 
granting access to the loaded subroutines by the con- 
trol processor. 

PCS Description 
The 12155A PCS card provides up to 8k words of 
non-volatile control memory storage capacity for user- 
written instruction set enhancements. Module ad- 
dresses are switch selectable, with a given module con- 
figurable to any address within control store address 
space. Users can supply recommended vendors with 
necessary information for generating PROM chips that 
are compatible with the 12155A. or can 'burnw their 
own. The microprograms in PROMs are mounted on 
the PCS card, which is conveniently installed in the 
card cage of the A700 computer system. 

Functional Specifications 

Capacity 
12153A WCS Card: 4k words, four modules of 1024 
words. 
12155A PCS Card: Mounting for 8k words. eight 
modules of 1024 words, four PROMs per module. 

Word Size 
32 Bits. 

Microinstruction Cycle T h e  
250 nanoseconds. 

Recommended PROMs for 12155A PCS Card 
Signetics 828181, Hams HM-7681-5. or equivalent 
lk x 8 PROM with address access time 570 nsec. 
chip enable access time 540 nsec, and power supply 
current 5 175 mA. 

Computer Control Store Card Capacity 
Up to four WCSIPCS cards (three if the 12 156A 
Floating Point Processor is included in the A700 sys- 
tem. since it counts as a PCS card). 

NOTE: Although a maximum of 8k words of control 
store is available to the user, two sets each of two 
12153A 4k word WCS cards could be used to advan- 
tage in some applications as dynamically overlayable 
control stores for alternate sets of microcode. With 
two set of WCS cards, one set can be receiving over- 
lay code from memory while the other is supplying 
microcode to the control processor. This minimizes the 
time required to change from one set of microcode to 
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the other. Another alternate arrangement might be to 
use three 12153A WCS cards and one 121SSA PCS 
card. 

Configuration Information 
Card Cage Slots Required: One for each WCSIPCS 
card. 
Software Recommended: 92045A A700 RTE Micro- 
programming Package, a discontinued product for 
which it is still possible to purchase software support 
and rights to copy. 

Ordering Information a 
HP 12153A WCS Card 
The 12153A WCS Card includes: 

1. 12153-60001 WCS Card. 
2. 1AF5-6001 I10 Processor. 
3. 5061-3480 Flexible Cable. 
4. 02137-90003 User Control Store Installation and 

Service Manual. 

Installation:' Set the select code switches on the WCS ~p 12155~ p ~ s  Card 
card to the appropriate select code I10 address, or 
the microaddress range switches on the PCS card to The 12155A PCS Card includes: 
the appropriate micr~addresses and plug the card into 1. 12 155-6000 1 PCS Card. 
the I10 slot immediately adjacent to the A700 lower 
CPU card. Disconnect the frontplane from the mem- 2. 5061-3480 Flexible Cable. 
ory controller and processor cards and connect the 3. 02137-90003 User Control Store Installation and 
flexible jumper cable to the WCSIPCS card(s). Any Service Manual. 

a 
unused connectors on the ium~er cable should be cut - 
off prior to installation. 

DC Voltage and Cwrent Requirements 
l2153A WCS: 4.1A at +SVdc, 0.1A at +12Vdc. 
l2lSSA PCS: 6.3A at +SVdc. 

Weight 
l2153A WCS card: 0.469 kg (1.03' lb). 
l2155A PCS card: 0.384 kg (0.84 lb). 
Flexible Cable: 0.384 kg (0.84 lb). 
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a 

4b 
HP 1000 A900 Computer Systems product number 12205A 

The 1 2 2 0 5 ~  Control Store Board offers both writable 
control store and PROM control store support for user 
microprograms in HP 1000 A900 computer systems. 
For development, testing, dynamic overlaying, and 
output of user's microprograms to the A900 control 
store board provides 4k of writable control store @ (WCS). For stable microcode, the control store board 
also provides space for mounting 2k words of 2k 
PROMs containing user's microcode. In addition to 
the hardware support provided by the 12205A Control 
Store Board, development of user's microprograms 
and dynamic loading and overlaying of WCS are soft- 
ware supported in a disc-based RTE-A environment 
by the 92049A RTE Microprogramming package (see 
the 92049A data sheet on page 2-89). 

Features 
8 Software support with 92049A RTE Micropro- 

gramming Package in disc-based RTE-A operat- 
ing system. 

8 Writable Control Store (WCS) support for 
microcode development, testing, dynamic over- 

@ laying, and output in 4k words of WCS. 

8 Fast loading of WCS overlays at 166k instruction 
words per second DMA transfer rate using ' 
WLOAD utility of 92049A Microprogramming 
Package. 

8 PROM Control Store (PCS) support for up to 2k 
words of stable user microcode. 

8 WCS can override installed PROM-based 
micracode. 

Control processor programs sharable among 
multiple users. 

WCS Description 
WCS on the 12205A Control Store Board is a dual- 
port memory. One port connects to the control proc- 
essor's control store interface and the other to the 
A900 computer backplane. Control processor instruc- 

I) tions can be loaded into the 12205A WCS section 
using DMA transfers from memory via the computer 
backplane. Standard I10 instructions are then used to 
configure control store module addresses and enable 
the control processor's control store interface, thereby 

granting access to the loaded subroutines by the con- 
trol processor. 

PCS Description 
The PCS section on the 12205A Control Store Board 
provides mounting for 2k words of non-volatile control 
memory storage capacity for user-written instruction 
set enhancements, when 2k PROMs are used. Control 
store module addresses are switch selectable. with a 
given module configurable to any even 2k address 
block within control store address space. Users can 
supply recommended vendors with necessary informa- 
tion for generating PROM chips that are compatible 
with the 12205A. or can "burn" their own. The 
microprograms in PROMs are mounted on the PCS 
section of the 12205A board, which is conveniently 
installed in the card cage of the A900 computer 
system. 

Functional Specifications 
Environment 
The 12205A Control Store Board is usable only in 
2139A Computers, 2199ClD Model 29 System Proces- 
sor Units (SPUs), and 2439Al2489A Micro 29 Com- 
puters1SPUs. 

Capacity 
WCS: 4k words, one module of 4096 words. 
PCS: Mounting for 2k words, one module of 2048 
words, six PROMs per module. 

Word Size 
48 Bits. 

Microinstruction Cycle T h e  
133 nanoseconds. 

Recommended PROM for 12205A Control 
Store Board 
AMD 278291. 

Configuration Information 
Card Cage Slots Required: The 12205A Control 
Store Board is installed in card cage slot 1 (maximum 
of one 12205A Control Store Board per system). 
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Software Recommended: 92049A A900 RTE Micro- 
programming Package. 
Installation: Set the select code switches on the WCS 
card to the appropriate select code 1 1 0  address and 
plug the card into card cage slot 1. C o ~ e c t  the front 
plane between the control store board and the se- 
quencer card. 

DC Voltage and Current Requirements 
Base, for WCS: 3.7A at +SVdc, 0.06A at +12Vdc. 
PCS Adds: 0.7A at +SVdc. 

Weight 
0.455 kg (1 lb). 

Ordering Information 

HP 12205A Control Store Board 

The 12205A Control Store Board includes: 

1. 12205-60001 Wcs Card. a 
2. 1AF5-6001 I 1 0  Processor. 

3. 12205-60002 Frontplane. 

4. 12205-90001 A900 Control Store Installation and 
Service Manual. 



InputIOutput Extenders PB HEWLETT 
PACKARD 

HP 1000 A-Series Computer Systems product numbers 12025A and 12025B 

HP12025B I 1 0  Extender 

Two I 1 0  Extenders are offered for use with HP 1000 
A-Series Computers. The HP 12025A I 1 0  Extender 
adds 12 I 1 0  channels to system capacity and the 
HP 120258 adds 18 I 1 0  channels. With multiple I 1 0  

4D 
Extenders, up to 48 I 1 0  channels can be prodded. 

The I 1 0  Extenders connect to the host computer as if 

4D they were peripheral devices (see diagram at right). 
Each extender thus uses one I 1 0  channel in the host 
computer while adding 13 or 19 card cage slots for 
I 1 0  for a net addition of 12 or 18 I 1 0  channels. 

Features 
8 Support on alk A-Series computers and SPUs. 

8 Compatibility with A-Series distributed intelli- 
gence architecture. 

8 Software transparency (I10 Extenders are 
designed to permit use of existing software with- 
out modification where applications are not time 
critical). 

8 Up to 48 1 1 0  channels with multiple I 1 0  
extenders. 

8 Choice of 12 or 18 additional I 1 0  channels per 
I 1 0  Extender. 

HP 12025A I 1 0  Extender 

A400/A600+IA700/A900 
HOST COMPUTER 

110 CONTROL 
CARDS 

12025AIB I I ' 1202SAIB 
110 EXTENDER NO. 1 110 EXTENDER NO. 2 

CONTROL CARD 

INTERRUPT CHAIN 
JUMPER CARD 

u- 
Host Computer - I 1 0  Extender Connections 
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Functional Specifications 

UO C h a ~ e l s  Added by UO Extenders 

CHANNELS ADDED 

EXTENDER BY 1 EXT BY2EXT BY3EXT 

12025A 12 24 36 

12025B 18 35* 52** 

If th6 110 Control Card is not the last one in the com- 
puter. a jumper card is requlred in the second extender, 
reducing the number of net 110 channels it adds from 
18 to 17. 

** The HP 1000 instruction set limits the number of 110 
I10 channels usable by the host computer to 48. 
including thaw added by I10 extenders. 

Maximum Number of I10 Channels 
Effective with RTE-A revision 2440, a maximum of 48 
I10 channels is supported in computer and I10 exten- 
ders. However, the number of usable I10 channels 
may be limited by RTE-A system table space. An HP 
Systems Engineer should check the supportabity of 
any proposed system that is to use more than 16 I10 
interface cards or 24 multiplexer channels. 

Extender Usage Recommendation 
I10 interfaces critical to system performance, such as 
the disc interface, should be installed in the computer, 
not the extender. This avoids potential impairment of 
performance resulting from the fact that an intermpt 
to an interface in the extender interrupts DMA in the 
extender. 

Compatibility 

COMPUTER SERIAL 12025AlB COMPATIBILITY 
SERIES PREFIX STATUS 

A400 dt A600t ALL Unconditionally compatible 
A700 2500t Compatible 

A700 < 2500 Requires an upgrade obtainable 
through Specials Engineering if 
part numbers of the ROMs on 
the A700 lower CPU card are 
not 12152-80053 through 80056 
or a group with higher 800xx 
numbers. 

A900 2500t Compatible 

A900 < 2500 Requites an upgrade obtainable 
through Specials Engineering if the 
cache board part number is not 
12203-6001 1 or higher and may 
also require updated firmware. 

A600 ALL Not tested and not supported " 

LSeries ALL Not compatible 

Maximum DMA Data Rates in Host CPUs 
and I10  Extenders @ 

PRO- DMA I10 BANDWIDTH (MBISEC) FOR: 
CEssOR Input in I ~nput  in I output in I output in 

Host CPU Extender Host CPU Extender 

Exclusions 
The Battery Backup Card (12154A or 12157B) is 
not supported in the 12025A or 12025B I10 Exten- 
der. 
Control Store Cards (12153A, 12155A, and 
12205A) are not supported in the 12025A or 12025B 
I10 Extender. 

Electrical Specifications 

AC Power Requirements 
Std Line Voltage: 115V -25%/+20% (86- 138V). 
Opt 015 Line Voltage: 230V -23%/+20% (178- 
276V). 
Line Frequency: 47.5 to 66 Hz. m 
Power Consumption 
12025A: SOOW, maximum. 
12025B: 700W, maximum. 
Power Cable: The standard 12025AlB I10 Extender 
includes a 3m (10 ft.) power cable with NEMA 5- 15P 
power plug. No power cable is provided with the op- 

.. 
tion 015 version of either of these extenders. 4D 
Environmental Specifications 

Temperature 
Operating : 0' to 55'C (32' to 131°F) to 3048m 
(10,000 ft.). Maximum temperature is linearly derated 
2'C (3.6'F) for each 304.8m (1,000 ft.) increase in 
altitude. Resulting temperature range is 0' to 45'C 
(32' to 113'F) at 4572m (15,000 ft.). 
Non-operating Temperature: -40' to 60°C (-40' to 
140°F). 

Altitude 
Operating: To 4.6 km (15,000 ft). 

Non-operating: To 15.3 krn (50,000 ft). 

Relative Humidity 
5% to 95% non-condensing. 
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Vibrationand Shock 
- 

HP 12025A and 8 I10 Extenders are type tested for 
normal shipping and handling shock and vibration 
(contact factory for review of any application that re- 
quires operation under continuous vibration). 

- 
HP 12025A and 120258 I10 Extenders comply with 
recognized international safety standards. 

Physical Characteristics 

Dimensions 
12025A: 22.2 cm (8.75 in.) high, 48.3 cm (19 in.) 
wide, 64.8 cm (25.5 in.) deep.. 
12025B: 31.1 cm (12.25 in.) high, 48.3 cm (19 in.) 
wide, 61.2 cm (24 in.) deep. 

@ Weight 
12025A: 14.1 kg (3 1 lb) . 
12025B: 26.8 kg (59 lb). 

Ventilation 
Four fans provide cooling airflow for the 12025AlB 
I10 Extenders. 
12025A Airflow Direction: Left-to-right. 
12025B Airflow Direction: Front-to-rear. 

Installation 

Rack Mounting in A-Series System Cabinets 
Installation of H P  12025AlB I10 Extenders in 219xC 
(294316) SPU Cabinets is illustrated in Figure 3- 10. 
The rl0 Extenders can be installed: 
In Place of 791xR Disc. In an A-Series system that 
does not use a 791xR CSl80 disc, a 120258 I10 Ex- 
tender can be installed in the cabinet space normally 
occupied by the 791xR Disc. This requires replace- 
ment of the standard disc-computer compartment 
front door, which is cut out for access to the disc's 
cartridge tape unit, with a 219xC Option 053 door, 
which has louvers instead of the cutout for the disc. 
A set of 12679C Support Rails is also required. 

NOTE: Because it does not use front-to-rear ventila- 
tion, the 12025A I 1 0  Extender cannot be installed in 
the 791xR Disc mounting space in 219xC Option 053 
SPU cabinets. 

219xC SYSTEM 
PROCESSOR UNIT 
(294310 CABINET) 

One or two 12025AlB 
I10 Extenden can be 
rack mounted in the 
upper compartment of 
the cabinet as shown. 

1.75-in. 1.75-in.space 
space - 

3.5-in. space ' 
SEPARATOR PANEL 
12025B 
I10 EXTENDER 
(In space normally 
used for 791xR Disc. 
REQUIRES 21 9xC 
Option 053 to provide 
proper lower front 
door.) 

Figure 3-10. A-Series I 1 0  Extender Rack Mounting 
Positions in 219xC SPUs (29431 G Cabinets) 

In the Upper Compartment of the 219xC Cabinet. 
b n e  or two l202SA or 120258 I10 Extenders can be 
installed in the upper compartment of the 2119xC 
(294316) SPU cabinet, provided that: 

1. Only 12025A or only 120258 I10 Extenders are 
installed in the upper compartment. A 12025A 
I10 Extender cannot be installed in the upper 
compartment with a 120258 because they differ 
with respect to the direction of ventilating airflow 
through them. 

2. The upper front door of the cabinet is deleted for 
installation of 120258 I10 Extenders (but not fory 
12025A I10 Extenders) by ordering 219xC Option 
051. This permits the front-to-rear airflow re- 
quired for self-ventilation of the 120258 I10 
Extenders. For details of trim installation, see the 
40027A Door Trim Kit Installation Manual 
(40027-90002). 

3. All unoccupied vertical mounting space is covered 
by filler panels. 
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Cable Management in Older 219xAIC or 
29431F Cabinets 

I 

HP 219xAIC or 29431F Cabineets shipped before 
May 1, 1985 may not be able to accommodate more 
than 24 cabinets exiting the cabinet. Systems ex- 
panded so that 24 or more cables are exiting the cabi- 
net may have to be racked in a 294316 Cabinet, 
which can accommodate 48 cables. 

I 

12025A Installation Versatility 
The '12025A I10 Extender is based on the versatile 
Micro11000 package. It can be placed atop a table, 
desk, or workbench, mounted upright in a 40025A 
Vertical Floor Mount with convenient roll-about mo- 
bility, or installed in the upper compartment of a 
2943 1 6  Cabinet, as showxi k~ ~ i g u r e  3- 10 (page 
3 -'5 3) . 
Installation of 12025MB in non-HP Cabinet 
If rack mounted in a non-HP cabinet, the 12025A 
I10 Extender must be spaced at least 1.75 inches 
above any rack-mounted 791xR CSl80 Disc, or a steel 
panel must be interposed between the disc and the 
12025A I10 Extender. 

A non-HP cabinet for rack mounting the 12025AlB 
I10 Extender must have enough space to house the 
12025AlB (see Dimensions ecification under Physi- 
cal Characteristics, page 3 - 5 3  and must support, or at 
least not interfere with, the ventilation airflow in the 
12025AlB I10 Extender (left-to-right in the 12025A. 
front-to-rear in the 12025B). to assure long life and 
trouble-free operation. Compliance with EM1 regula- 
tions cannot be specified by HP for systems, with or 
without I10 Extenders, that are installed in non-HP 
rack cabinets. 

Ordering Information 

HP 12025A VO Extender 
The 12025A I10 Extender includes: 

1. 02430-60014 I10 Extender Box Assembly with 
0950- 1646 Power Supply. 

2. 8120-1378 2.28m (7.5 ft.) power cord. 

3. 12025-60001 I10 Control Card. 

4. 12025-60002 Extender Control Card. 

5. 12025-60003 Jumper Card. 

6. 12025-60007 2.5m (8.2 43.) CPU-to-Extender 
Cable. 

7. 12025-90001 HP 12025AJB I10 Extender 
Hardware Support' Manual. 

HP 12025B 110 Extender 
The 12025B I10 Extender includes: 

1. 12 15 1-60001 I10 Extender Box Assembly with 
0950- 167 1 Power Supply. 

2. 8120-1378 2.28m (7.5 ft.) power cord. 

3. 12025-60001 I10 Control Card. 

4. 12025-60002 Extender Control Card. 

5. 12025-60004 Jumper Card. 

6. 12025-60007 2.5m (8.2 ft.) CPU-to-Extender 
Cable. 

7. 12025-90001 HP 12025AlB I10 Extender 
Hardware Support Manual. 

12025MB Option 
015: Operation from 230V ac power. 

12025MB Accessories 
12 159A 25 kHz Sine Wave Card for 12025A. 

12679C Support Rails for Rack Mounting. 

40025A Vertical Floor Mount for 12025A. 



Computers and Peripherals 

0 
Reference Tables 

Tables 3-10, 3-1 1, 3-12, and 3-13 in this section re- quirements, physical characteristics, and Environ- 
spectively summarize ac power requirements, computer mental specifications for HP 1000 Computers, Periph- 
power supply and card cage slot availability and re- era1 Devices, and Computer Plug-ins. 

Table 3-10. System Processor Unit, Computer, and Peripheral Power Requirements 

PRODUCT N U M A  AND NAME MAX. AC VOLTAGE LIMITS (v) FREQ. LIMITS (HZ) 

COMPUTERS (CPUs) 

POWER 
(Note A) 

219xC MODEL 26127129 SPU (tall cabinet) 
219xD MODEL 26/27/29 SPU (short cablnet) 
248xA MICRO 24128127129 SPU 

PERIPHERAL DEVICES 

SYSTEM PROCESSOR UNITS (SPUs) (Excludes requirements of system console termlnal and (hard) non-Integrated 
system dlsc, whlch are ordered separately. ) 

86-138 
86-1 38 
86-1 38 

27ww@ 
1380W 
500W 

21 3xA12156B COMPUTER 
2424Al2426EIF COMPUTER 
243x141 E MICRO 24126127129 COMPUTER 

' 115V 

Note A: Power Factor (PF) Is typicaHy about 0.75 with a range of 0.7 to 0.78. Use of a power factor of 0.7 to 0.72 to estl- 
mate ac lnput requlrements In Volt-Amps (VA) from Watts (W) Is recommended to assure sufflclent total lnput power 
(VA = WIPF). To estimate ventllatlon or alr condltlonlng requlrements In BTU per hour, multlply Watts by 3.418. To determlne 
heat dlsslpatlon requkements In kilogram-calorles per how, multlply Watts by 0.8598. 

230V 60 Hz 

178-276 
178-276 
178-276 

@ SpHt-phase power Is requlred for thls System Processor Unit. 
' ldentlfles discontlnued product, listed here for reference only. 
t Range shown for 115V here Includes user-selectable cholce of lOOV or l2OV lnput plus the voltage tolerance; there may be 

a gap between 105V and 108V. 
: Range shown for 230V here Includes user-selectable cholce of 220V or 240V lnput plus the voltage tolerance. 
t Denotes typlcal power consumption, not maximum. 

50 Hz 

700W 
216W 
50OW 

13279B 19-INCH COLOR MONITOR 
2225D THINKJET PRINTER 
2227A12228A QUIETJET PLUSIQUIETJET PRINTER 
2334A MULTIMUX 

2382A' OFFICE DISPLAY TERMINAL 
2392A DISPLAY TERMINAL 
2393A GRAPHICS TERMINAL 
2397A COLOR GRAPHICS TERMINAL 

2563A' IB  LINE PRINTER 
2564B LINE PRINTER 
2565A'166A4 LINE PRINTER 
25668 LINE PRINTER 

2601A' DAISYWHEEL PRINTER 
2608A'IS4 UNE PRINTER 
2627A' COLOR GRAPHICS TERMINAL 
Other 262x' TERMINAL 
2 6 2 ~  Opt 050' INTEGRAL PRINTER 
2645A' DISPLAY STATION 
2648A' GRAPHICS TERMINAL 
2671 A'IG' THERMALIGRAPHICS PRINTER 
2673A4 INTELLIGENT GRAPHICS PRINTER 

48-66 
48-66 
48-66 

86-1 38 
86-1 38 
86-1 38 

178-276 
178-276 
178-276 

180-257 
21 6-252 
198-2643 
195-253 

198-252 
173-253 
200-240 
200-240 

198-252: 
198-252: 
198-252: 
198-252: 

187-264: 
198-252 
198-252 
198-252 
198-252 
196-253 
196-253 
198-252: 
198-252: 

48-66 
48-66 
48-66 

170W 
18W 
18W 

115Wt 

80W 
50W 
95W 

115W 

230W(t) 
240W(t) 
550W(t) 
575W(t) 

180W 
1500VA 
250W 
120W 
SOW 

140W 
1 SOW 
SOW 
75W 

48-66 
48-66 
48-66 

54-66 
48-63 
48-63 
48-66 

59-61 
47-66 
47-66 
47-66 

48-66 
48-66 
48-66 
48-66 

49-61 
48-66 
57-63 
57-63 
57-63 
59-61 
59-61 
47-66 
47-66 

90-1 28 
108-1 26 
90-1 32t 
86-1 27 

90-1 26t 
86-126 

100-1 20 
100-1 20 

90-126t 
90-126t 
90-126t 
90-126t 

85-1 32t 
90-1 26t 
90-126t 
90-1 26t 
90-126t 
89-l26t 
89-1 26t 
90-1 26t 
90-1 26t 

48-66 
48-66 
48-66 

45-55 
46-63 
46-63 
48-66 

49-51 
47-66 
47-66 
47-66 

48-66 
48-66 
48-66 
48-66 

49-61 
48-66 

47,5-52.5 
47.5-52.5 
47.5-52.5 

49-51 
49-51 
47-66 
47-66 
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Table 3- 10. System Processor Unit, Computer, and Peripheral Power Requirements, continued 

PERIPHERAL DEVICES, contlnued 

PRODUCT NUMBER AND NAME 

Note A: Power Factor (PF) Is typkalty about 0.75 wlth a range of 0.7 to 0.78. Use of a power factor of 0.7 to 0.72 to estl- 
mate ao Input requlrements Ln Volt-Amps (VA) from Watts (W) Is recommended'to a s w e  sufficient total lnput power 
(VA = WIPF). To estbnate ventllatlon or alr condltloning requlrements h BTU per hour, muklply Watts by 3.418. To determine 
heat disstpatlon requirements In kilogram-calorles per hour, multlpty Watts by 0.8598. 
l ldentffles dlscontlnued product, Hsted here for reference only. 
7 Range shown for 115V hsre Includes user-selectable choke of 100V or 120V lnput plus the voltage tolerance; there may be 

a gap between 1 O5V and 1 08V. 
$ Range shown for 230V here Includes uaer-selectable choke of 220V or 240V lnput plus the voltage tolerance. 
t Denotes typical power requirement. not maximum. 

MAX. AC 
POWER 
(Note A) 

2674A4 INTERNAL PRINTER FOR 456108 

2686A LASERJET PRINTER 
2687A4 DESKTOP LASER PAGE PRINTER 
2932A12934A PRINTER 

3074AIM DATA LINK ADAPTER 
35401 A AUTOCHANGER TAPE CARTRIDGE SIS 
35731 A MONOCHROME MONITOR 
35741 A COLOR MONITOR 
35743A ENHANCED GRAPHICS DISPLAY 
35745A IND. ENHANCED GRAPHICS DISPLAY 
3721 4A SYSTEMS MODEM CARD CAGE 
39301 A FIBER OPTIC MULTIPLEXER 
4561 08 HP TOUCHSCREEN TERMINAL 

7241 1 A VECTRA INDUSTRIAL PC 
724xxA VECTRA MODEL xx PC 

7440A COLORPRO PLOTTER 
7470A l 2-pen PLOTTER 
7475A &pen PLOTTER 

7510A COLOR FILM RECORDER 
7550A PLOTTER wlth Auto Sheet Feed 
7570A DRAFTPRO PLOTTER 
7580B185B186B DRAFTING PLOTTER 

7907A FIXEDIREMOVABLE DISC SUBSYSTEM 
7908P41R l FIXED DISC wICARTRIWE TAPE UNIT 
79lxPIR FIXED DISC wICARTRIWE TAPE UNIT 
7914CT4 FIXED DISC wICARTRIDGE TAPE UNIT 
7914ST4 FIXED DISC ~11606 cpl MAG TAPE UNIT 
7914TD4 FIXED DISC ~11600 cpl MAG TAPE UNIT 

7933HIXP FIXED DISC 
7935HIXP REMOVABLE MkDlA DISC 
7936137HIXP FlXED DISC 
7941 A* 17945A4 FIXED DISC 
7942A17946A FIXED DISC wICARTRIDGE TAPE UNIT 
7957A17958A FIXED DISC 

7970E417971A4 1600 cpl MAGNETIC TAPE UNITISUBSYS 
7974A 1606 cpl MAGNETIC TAPE UNIT 
79788 625011600 cpl MAGNETIC TAPE UNIT 

829058 l IMPACT PRINTER 
82908A4 DOT-MATRIX PRINTER 

91 1 l A 4  GRAPHICS TABLET 
9122D Dual MICROFLOPPY DISC 
9133D41H'IL FIXED t MICROFLOPPY DISC 
91 34D41H41L FIXED DISC 

9144A TAPE CARTRIDGE SUBSYSTEM 
91 538 FIXED + MICROFLOPPY DISC 
91 548 FIXED DISC 
9666A OPERATOR INTERFACE UNIT 

See 
456108 

104-1 26 
104-1 26 
90-1 267 

87-1 26 
90-1 25 
90-1 327 
90-1327 

108-1 32 

90-1 267 
90-1 267 
86-1 26 

90-1 40 
92-126.5 

90-1 267 
90-1267 
90-1 267 

90-1 267 
90-1 267 
90-1267 
90-1 267 

90-1 32 
88-127 
90-1 267 
90-1267 
90-1257 

104-126 

90-1327 
90-1327 
90-1327 
90-1327 
90-1327 
90-1327 

104-1 26 
90-1 257 
90-1257 

90-1327 
90-1327 

90-1 327 
86-1 27 
86-1 27 
86-1 27 

90-1 25 
86-1 27 
86-1 27 
90-1327 

20W 

850W 
840W 
3 W A  

11W 
125W 
45W 
65W 
75W 

Note B 
53W 
14W 

1 low 
300W 
450W 

20W 
25W 
35W 

1 SOW 
1 OOW 
80W 

182W 

200W 
400W 
700W 
700W 

1220W 
1 100W 

1400W 
1 MOW 
440W 
65W(t) 

120W(t) 
QNA(t) 

400W 
520W 
636W 

1 OOW 
70W 

25W 
72W 

1 OOW 
1 OOW 

125W 
50W 
SOW 

270W 

VOLTAGE LIMITS (V) FREQ. LIMITS (Hz) 

l l 5 V  60 Hz 230V 

S w  
4561 08 

49.6-50.6 
49.6-50.6 

48-66 

48-66 
48-66 

47.5-52.5 
47.5-52.5 

48-66 
48-60 

47.5-52.5 

47.5-52.5 
47.5-52.5 

48-66 
48-88 
48-66 

48-66 
48-66 
48-88 
48-66 

48-66 
48-88 
48-55 
48-55 
48-55 
48-55 

48-66 
48-06 
48-88 
48-66 
48-66 
48-60 

48-66 
48-88 
48-88 

48-06 
48-86 

48-66 
48-66 
48-66 
48-66 

48-60 
48-06 
48-66 
48-66 

See 
456108 

198-264s 
198-264s 
198-252: 

173-253 
180-250 
180-264s 
180-250$ 

198-252s 
198-252$ 
173-253 

180-264 
184-253 

198-252s 
198-252s 
198-252s 

198-252: 
198-252: 
198-252: 
198-252: 

180-264 
180-255 
198-252s 
198-252s 
198-250s 
207-252 

198-264: 
198-264: 
198-264: 
198-264: 
198-264s 
198-264: 

207-252 
198-250s 
198-250s 

198-264s 
198-264: 

1 98-264s 
180-253 
180-253 
180-253 

180-253 
180-253 . 
180-253 
198-264s 

50 Hz 

See 
456108 

59.4-60.6 
59.4-00.6 

48-66 

48-66 
48-60 
57-63 
57-63 
54-66 

48-66 
48-60 
57-03 

57-63 
57-63 

48-66 
48-66 
48-66 

48-66 
48-66 
48-06 
48-66 

48-66 
48-66 
54-86 
SC66 
54-86 
54-66 

48-06 
48-66 
48-86 
48-66 
48-66 
48-66 

48-66 
48-86 
48-60 

48-66 
48-66 

48-66 
48-66 
48-66 
48-66 

48-06 
48-60 
48-68 
48-66 
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Table 3-11. Computer Power Supply and Card Cage Slot Availability (+) and 
Requirements (-) 

SYSTEM PROCESSOR UNITS (SPUs) 

PRODUCT NUMBER AND NAME 

12100A A400 SINGLE-BD COMP ~ 1 5 1 2  kB 
2106BK A600t BD COMPUTER ~ 1 1 2 8  kB 

'Opt 014 Deletes std 128 kB Memory 
2137A A700 COMPUTER w1128 kB 
Opt 001 Hardware Floating Polnt Processor 
Opt 014 Deletes std 128 kB Memory 
2139A A900 COMPUTER w1768 kB ECC 
Opt 014 Deletes std 768 kB ECC Memory 
21568 A600t COMPUTER w1128 kB 
Opt 014 Deletes std 768 kB ECC Memory 
2424A MICRO 14 COMPUTER w1512 kB 
2426E MICRO 16 COMPUTER w1512 kB 
2426F MICRO 16 COMP w l l  MB ECC 
2434A MICRO 24 COMPUTER w1512 kB 
2436A MICRO 26 COMPUTER w1128 kB 
Opt 014 Deletes std 128 kB Memory 
2436E MICRO 26 COMPUTER w1512 kB 
Opt 014 Deletes std 512 kB Memory 
2437A MICRO 27 COMPUTER w1128 kB 
Opt 001 Hardware Floatlng Polnt Processor 
Opt 014 Deletes std 128 kB Memory 
2439A MICRO 29 COMPUTER w1768 kB 
Opt 014 Deletes std 768 kB ECC Memory 

CARD 
CAQE 
SLOTS 

A400 MEMORY ARRAY CARDS 

DIRECT CURRENT AT 

- 1 
- 2  
t 1 
t16 
- 1 
t 1  
t15 
t 1 
t18 
t 1  
t 5 
t 4 
t 4  
t13 
t12 
t 1  
t12 
t 1  
t10 
- 1 
t 1  
t 9 
t 1 

25 kHz 
AC PWR 
at 39V 
RMS 

t5V 

2196CID MODEL 26 SPU w1512 kB 
Opt 014 Deletes std 512 kB Memory 
2196C Opt 070 Comp w17914ST dIsctMTU 
2197CID MODEL 27 SPU w1512 kB 
Opt 014 Deletes std 512 kB Memory 
2197C Opt 070 Comp w17914ST dlsctMTU 
2199CID MODEL 29 SPU w1768 kB ECC 
Opt 014 Deletes std 51 2 kB Memory 
2199C Opt 070 Comp w17914ST dlsctMTU 
248414 MICRO 24 SPU ~1512  kB 
2486A MICRO 26 SPU wl512 kB 
Opt 014 Deletes std 512 kB Memory 
2487A MICRO 27 SPU w1512 kB 
Opt 001 Hardware Floating Polnt Processor 
Opt 014 Deletes std 128 kB Memory 
2489A MICRO 29 COMPUTER ~ 1 7 6 8  kB 
Opt 014 Deletes std 768 kB ECC Memory 

FOOTNOTES: nls = not speclfled; nnc = no net change; nla = not applicable 

TOTAL 
POWER 
SUPPLY 

- 4.2A 
-9.6A 
t 2.8A 
t42.8A - 4.OA 
t1 .1A 
t41.8A 
t 1.OA 
t50.4A 
t2.8A 
t17.3At 
t12.3At 
t11.9At 
t38.8A: 
t33.4A: 
t2 .8A 
t33.4A: 
t 2 . 8A  
t25.9A: - 4.OA 
t1 .1A  
t26.8A: 
t 1.1A 

t46.3A 
t 2 .8A  - 2.1A 
t35.1A 
t 1.1A - 2.1A 
t38.1A 
t 1.OA - 2.1A 
t36.7A: 
t29.7A: 
t2 .8A 
t22.7A: 
- 4.OA 
t 1.1A 
t23.1A: 
t1 .1A 

t16 
t 1  - 1 
t13 
t 1 - 1 
t13 
t 1 - 1 
t12 
t 1  1 
t l  

t 8 
- 1 
t 1 
t 7 
t 1  

t = Total power output from the 2424A12426EIF computer power supply cannot exceed 151W. mwlmurn, nor can the maxl- 
mum available current from any power supply output be exceeded; subtract the currentlpower usage from the.avallable 
currentlpower In the table to confirm that the maxlmums wll not be exceeded. 

t5V(M) 

12103C 512 kB PARITY MEMORY ARRAY 
12103D 1 MB PARITY MEMORY ARRAY 

@ : = Total power output from the 243xAIE1248xA power supply c m t  exceed 300W. maxlmm, nor can the maximum mall 
able current from any power supply output be exceeded; subtract the currentlpower usaw from the avaHable current1 
power In the table to confirm that the maxlmums will not be exceeded. 

-1.5A 
-1.1A 
t0.9A 
t8.6A 
nnc 

t1.OA 
t7.OA 
t2.OA 
t8.8A 
t1.OA 
O.OA 
O.OA 
O.OA 

t5.4A* 
t5.9Aa 
t0.9A 
t5.8A: 
t1.OA 
t5.6A: 
nnc 

t1.1A 
t1.OA: 
t2.OA 

t8.8A 
t1.OA 
nnc 

t8.6A 
t 1  .OA 
nnc 

t7.OA 
t2.OA 
nnc 

t5.4A: 
t5.8A: 
t1.OA 
t5.6A: 
nnc 

t1.1A 
t1.OA: 
t2.OA 

- 1.1A 
- 1.3A 

- 1 
- 1 

t12V -12V 

- 0.07A 
O.OA 
nnc 

t 5.6A 
nnc 
nnc 

t 5.5A 
nnc 

t 5.6A 
nnc 

t 2.03At 
t 2.1At 
t2 .1At  
t 6.93A: 
t 7.OA: 

nnc 
t 6.7A: 

nnc 
t 7.OA: 

nnc 
nnc 

t 7.O& 
nnc 

t 5.3A 
nnc 

- 0.1A 
t 5.3A 

nnc - 0.1A 
t 5.2A 

nnc 
-0.1A 
t 6.83A* 
t 6.7A2 

nnc 
t6.7A: 

nnc 
nnc 

t 6.7A* 
nnc 

-1 .OA 
-1.6A 

-0.09A 
O.OA 
nnc 

t3.5A 
nnc 
nnc 

t3.5A 
nnc 

t3.5A 
nnc 

t1.01At 
t 1  .1At 
t1.1At 
t2.91A: 
t3.OA: 
nnc 

t3.OA: 
nnc 

t3.OA: 
nnc 
nnc 

t3.OA: 
nnc 

t3.4A 
nnc 
nnc 

t3.4A 
nnc 
nnc 

t3.4A 
nnc 
MC 

t2.91A: 
t2.9A: 
nnc 

t2.9A: 
nnc 
nnc 

t2.9A: 
nnc 

O.OA 
0.OA 

O.OW 
0.OW 
nla 

t50.OW 
nnc 
nnc 

t50.OW 
nnc 

t5Q.OW 
nnc 

Not Sup. 
Not Sup. 

O.OW 
O.OW 
nla 
O.OW 
nla 
O.OW 
nnc 
nla 
O.OW 
nla 

t50.OW 
nnc 
nnc 

t5Q.OW 
nnc 
nnc 

t50.OW 
nnc 
nnc 
O.OW 
O.OW 
nla 
O.OW 
nnc 
nla 
O.OW 
nla 

O.OA 
O.OA 

0.OW 
0.OW 

- 32.OW 
- 53.5W 
t 18.5W 

nls 
nls 
nls 
nls 
nls 
nls 
nls 

t119.OW 
t 83.9W 

NotSup. t82.4W 
t268.OW 
t246.5W 
t 18.5W 
t246.0W 
t 19.OW 
t207.5W - 20.0W 
t 11 .OW 
t207.5W 
t 15.OW 

nls 
nls 
nls 
nls 
nls . 
nls 
nls 
nls 
nls 

t256.3W 
t222.W 
t 19.OW 
t184.2W 
- 20.OW 
t11.OW 
t165.W 
t15.OW 

- l l .0W 
- 14.5W 
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Table 3- 11.  Computer Power Supply and Card Cage Slot Availability (+) and 
Requirements (-) , continued 

PRODUCT NUMBER AND NAME CARD DIRECT CURRENT AT 
CAQE 
SLOTS t5V t5V(M) t12V -12V - 

RMS 

A6OOt MEMORY CONTROLLER AND MEMORY ARRAY CARDS 

512 kB PARITY MEM CTRLR 
512 kB ECC MEMORY CTRLR 
1 MB ECC MEMORY CTRLR 
512 kB PARITY MEMORY ARRAY 
1 MB PARITY MEMORY ARRAY 
512 kB ECC MEMORY ARRAY 
1 MB ECC MEMORY ARRAY 
2 MB ECC MEMORY ARRAY 

A700 MEMORY ARRAY CARDS 

512 kB PARITY MEM ARRAY, Addr 
Unaddressed 
1 MB PARITY MEM ARRAY, Addr 
Unaddressed 
512 kB ECC MEM ARRAY, Addr 
Unaddressed 
1 MB ECC MEMORY ARRAY, Addr 
Unaddressed 
2 MB ECC MEMORY ARRAY, Addr 
Unaddressed 

A900 MEMORY ARRAY CARDS 

12220A 768 kB ECC MEM ARRAY, Addr - 1 - 1 .OA -2.OA 
12220A Unaddressed -' 1 0.OA -1 .OA# 
12222A 3 MB ECC MEMORY ARRAY, Addr - 1 - 1.OA -2.OA 
12222A Unaddressed - 1 O.OA -1 .OA# 

INTERFACES 

12005A'IB ASYNC SERIAL INTERFACE 
12006A PARALLEL INTERFACE 
12007B _ HDLC M ~ D E M  IIFTO HP 1000 
12009A HP-IB INTERFACE 
12WOCID 8-CH ASYNC MULTIPLEXER 
12041A 8-CH ASYNC MULTIPLEXER 
120428 PROQRAMMABLE SERIAL IIF 
12W3A PROQRAMMABLE SERIAL l lF 
12044A HDLC DIR CONN IIF TO HP 1000 

FOOTNOTES: nls = not speclfled; nnc = no net change; nla = not applicable 
* = Dlscontlnued product Usted here for reference only. 
# = In A700 and A900 systems and computers, unaddressed memory cards draw only standby current from the t5V(M) 

power supply. 
t = Total power output from the 2424A12426EIF computer power supply cannot exceed 151W. maxlmum, nor can the maxl- 

mum avatlable current from any power supply output be exceeded; subtract the currentlpower usage from the avallable 
. currentlpower In the table to conflrm that the maximums wlll not be exceeded. @ - 

$ = Total power output from the 243xAIE1248xA power supply cannot exceed 300W. maxlmum, nor can the maxlmum avall 
abla current from any power supply output be exceeded; subtract the currentlpower usage from the avallable current1 
power In the table to conflrm that the maxlmums wlll not be exceeded. 
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Table 3- 11 .  Computer Power Supply and Card Cage Slot Availability (+) and 
Requirements (-) , continued 

INTERFACES, con thud  

110 EXTENDERS -- Power supply In 110 Extenders Is only available to  Interfaces Installed In the I10 Extender. 

25 kHz 
AC PWR 
at 39V 
RMS 

PRODUCT NUMBER AND NAME TOTAL 
POWER 
SUPPLY 

CARD 
CAGE 
SLOTS 

DIRECT CURRENT AT 

120608 HIGH-LEVEL ANALOG IIP CARD Q 

12061A EXPANSION MULTIPLEXER CARD Q 

12062A ANALOG OUTPUT CARD Q 

12063A 16/16 ISOLATED DIGITAL 110 CD Q 

12065A COLOR VIDEO MONITOR IIF 
12072A DSl1000-IV DATA LINK SLAVE IIF 
12073A BISYNC MODEM IlFTO HP 3000 
12075A DSNIX.25 (LAP-B NETWORK IIF 
12076A LAN1100 LINK INTERFACE 
12082A BISYNC DIR CONN IlFTO HP 3000 
12092A DATA LINK MASTER INTERFACE 
37203L' HP-IB EXTENDER CARD Q 

37203L*+001 HP-IB EXTENDER CARD ~ s I n g  
flber optlc cable cornm. 

37222A4 INTEGRAL MODEM INTERFACE 

MISCELLANEOUS PLUG-IN ACCESSORIES 

t5V 

- 1 
- 1 
- 1  
- 1 
- 1 
- 1 
- 1 
- 1  
- 1 
- 1 
- 1 
- 1 
- 1 

- 1  

O.OA 
0.OA 
0.OA 
0.OA 

- 0.5A 
- 0.2A 
- 0.4A 
- 0.4A 
- 0.5A 
-0.3A 
- 0.4A 
- 0.4A 
- 0.4A 

- 0.1A 

12025A 110 EXTENDER 
120256 110 EXTENDER 

FOOTNOTES: nls = not specifled: mc = no net change: n la  = not appUcable 
= ~lscontlnued product llsted here for reference only. 

Q = Thls card requires 25 kHz power, whkh precludes Its use In the 2122A*1B4, 2136A41B4. 2142A41B4, or 2186C41D4 Mi- 
crosystem or the 2424A. 2426E. or 2426f Mlcro 14116 Computer and requlres the addttlon of the 12159A Sine Wave 
Card In 243xAIE Mlcro 24126127129 Computers or 248xA Mlcro 24126127129 System Rocessor Unlts. 

4 = The requirements llsted here for the Breadboard Interface do not Include power for circuits added by the user. 

$ = Total power output from the 243xAIE1248xA power supply cannot exceed 300W, maxlmum, nor can the maxlmum avall- 

0 able cvrent from any power supply output be exueeded; subtract the currentlpower wage from the available current1 
power in the table to conflrm that the maxbnums will not be exceeded. 

t5V(M) 

-7.3W$ 
-2.OW$ 
-7.6W$ 
-11.4W$ 

0 . W  
0.OW 
0.OW 
0.OW 
0.OW 
0.OW 
0.OW 

-0.8W 
0.OW 

-0.8W 

O.OA 
O.OA 
O.OA 
0.OA 

-0.02A 
-0.1A 
-0.2A 
-0.2A 
-0.38A 
-0.1A 
-0.2A 
-0.2A 
- 0 . U  

-0.1A 

0.0W 
t50.OW 

- 12.8W 
- 2.5W 
- 13.6W 
- 16.4W 
- 24.0W 
- 11.1W 
- 20.2W 
- 20.2W 
- 33.5W 
- l 6 . W  
- 20.2W 
- 4.8W 
- 4.0W 

- 8.4W 

- 1.1A 
- 0.1A 
-1.2A 
- 1 .OA 
- 3.7A 
- 1.5A 
- 2.6A 
-2.6A 
- 4.5A 
- 2.4A 
- 2.6A 
- 0.8A 
- 0.8A 

-1.2A 

t12 
t18 

t300.OW 
+448.0W 

- 11.2W 
- 5.2W 

n la  
nla 
nls 

- 2,l.m 
- 8.0W 
- 31.5W 

- 20.0W 

nls 

- 6.OW 

t12V 

O.OA 
O.OA 
0.OA 
0.OA 
O.OA 
O.OA 
O.OA 
O.OA 
O.OA 
O.OA 
O.OA 
O.OA 
0.OA 

O.OA 

12008A PROM STORAGE MODULE 
12010A BREADBOARD INTERFACE4 
1201 1A EXTENDER CARD 
12012A PRIORITY JUMPER CARD 
12013A4 BATTERY BACKUP CARD 
12153A A700 WRITABLE CONTROL STORE 
12154A BATTERY BACKUP for 243xA1248xA 
12155A A700 PROM CONTROL STORE. 

fully loaded 
12156A A700 HARDWARE FLOATING POINT 

PROCESSOR CARD 
121576 BATTERY BACKUP for 213xA, 

21566, or 219xCID 
12159A SINE WAVE CARD for 243xA1248xA 

-12V 

+38.9A 
t58.0A 

O.OA 
O.OA 
O.OA 
O.OA 
O.OA 
O.OA 
O.OA 
O.OA 

0.OA 

-3.11A 

O.OA 

- 1 
- 1  
- 1 
- 1 
- 1 
- 1 
- 2 
- 1 

- 1 

- 1 

- 1 

O.OA 
O.OA 

- 0.1A 
- 0.1A 

0.OA 
0.0A 

- 0.1A 
-0.1A 
- 0.1A 

0.OA 

O.OA 

- 0.1 A 

0.OA 

- 2.0A 
-0.8A 

O.OA 
O.OA 
O.OA 

- 4.1A 
O.OA 

- 6.3A 

- 4.OA 

0.OA 

- 1 .5A 

t 7.OA 
t 5.6A 

0.OA 
O.OA 
O.OA 
O.OA 
0.OA 

-0.02A 
-0.02A 

O.OA 

0.OA 

-0.02A 

O.OA 

t3.OA 
+3.5A 

0.OW 
0.OW 
0.QW 
0.OW 
0.OW 
0.ow 
0.OW 
0.0W 

0.OW 

0.OW 

t30.OW 
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Table 3- 12. System Processor Unit, Computer, and Peripheral Physical Characteristics 

SYSTEM PROCESSOR UNITS (SWs) (Excludes system console tennlnal and non-Integrated system dlsc) 

PRODUCT NUMBER AND NAME DIMENSIONS 
HEIGHT x WIDTH x DEPTH 
Centimeters and (Inches) 

219xC MODEL 26/27/29 SPU 
219xD MODEL 26/27/29 SPU 
248xA MICRO 24/26/27/29 S W  
248xA MICRO 24/26/27/29 S W  Ln 

40025A Vertlcal Flow Mount 

PERIPHERAL DEVICES 

RECOMMENDED 
FLOOR SPACE 
meters and (feet) 

161.3~69.9~81.3 (63.4~27.5~32) 
72x69.9x81.3 (28.3~27.5~32) 
17.8~48.3~04.8 (7~19~25.5) 
67.3~34.7~04.8 (26.5~13.6~25.5) 

213xA COMPUTER 
21 568 COMPUTER 
2424A MICRO 14 COMPUTER 
2426ElF MICRO 16 COMPUTER 
243xAIE MICRO 24/?6/27/29 CPU 
243xAIE MICRO 24126127129 C W  Ln 

40025A Vertkal Floor Mount 

ldentlfles dlscontlnued produot, Ueted here for reference only. 

NET WEIGHT 

kg and (tb) 

Rack mountlng 
Rack mountlng 
Rack or table mtg 
Rack w table mtg 
Rack w tabk mtg 
0.5 x 1 (1.5 x 3) 

26.6~48.3~61.2 (10.5~19~24) 
26.6~48.3~61.2 (10.5~19~24) 
20.5~32.5~50 (8.1~12.8~19.7) 
20.5~32.5~50 (8.1~12.8~19.7) 
17.8~48.3~04.8 (7~19~26.5) 
67.3~34.7~64.8 (26.5x13.6x25.5) 

12122A INTEQR. DISCS for Mlcro 
24/26/27/29 SPUlCom uter 

12131A KEYBOARD RACK for 8 4 1  1~ 

132798 19-INCH COLOR MONITOR 

2225D THINKJET PRINTER 
2227A QUIETJET PLUS PRINTER 
2228A QUIETJET PRINTER 

2334A MULTIMUX 
2382A' OFFICE DISPLAY TERMINAL 
2392A DISPLAY TERMINAL 
2393A GRAPHICS TERMINAL 
2397A COLOR GRAPHICS TERM 

25638 LINE PRINTER 
25638 LINE PRINTER wlOpt 114 
25648 LINE PRINTER 
25648 UNE. PRINTER wlOpt 114 
2565A' LINE PRINTER 
25668 LINE PRINTER 

2601A' DAISYWHEEL PRINTER 
2608~' LINE PRINTER 

262x' TERMINALS 
204xA' TERMINALS 

2671~' PRlNTERlGRAPHlCS PRTR 
2673A' INTELL. GRAPHICS PRTR 
2674A' INTEGR. PRTR for 456108 

2686A LASERJET PRINTER 
2687A' DESKTOP LASER PRINTER 

Controller Included w12687A 

293xA PRINTERS 

3074x DATA LINK ADAPTER 
35401 A AUTOCHGR TAPE CART SlS 
35731A MONOCHROME MONITOR 
35741A COLOR MONITOR 
35743A ENHANCED GRAPHICS DlSP 
35746A IND ENH'D GRAPHICS DlSP 
37214A SYST MODEM CARD CAGE 
39301A FIBER OPTIC MPXER 

456106' TOUCHSCREEN TERMINAL 

3 x 3  ( 9 x 9 )  . 
3 x 3  ( 9 x 9 )  
Rack w table mtg 
0.5 x 1 (1.5 x 3) 

29.1 (04) 
29.1 (84) 
13.2 (29) 
13.2 (29) 
18.1 (40) 
23.8 (51.5) 

139.5(307.5) 
94 (207.5) 
18.1 (40) 
23.8 (52.5) 

No change No change 

8.6~48.2~59 (2.4x19x23.2) 

39.9~48.2~59.8 (15.7~19~23.6) 

8.9x29.2x20.6 (3.5~11 Sx8.1) 
12.1~52.7~22.1 (4.8~20.8~8.7) 
11.8~39.5~21.4 (4.7~15.5~8.4) 

14~42.5~54 (5.5~16.8~21.3 
28.7~30.5~48.5 (1 1.3x8x15.1) 
31.7~45.5~58.2 (1 2.5~17.9~22.9) 
44.5~45 3x55 (17.5~18~21.7) 
44.5~45.6~55 (17.5x18x21.7) 

lOOx59.5x76.2 (39.4~23.4~30) 
27x60~45 (10.75~23.3~17.8) 
100~59.5~76.2 (39.4~23.4~30) 
27x60~45 (10.75~23.3~17.8) 
1 lOx98.3x63.5 (43.3~38.7~25) 
1 10x98.3x63.5 (43.3~38.7~25) 

25.3x61x48.1 ( 10x24~19) 
104.2~68~55.5 (41~26.5~21.8) 

44~38~66.5 (17.3~15~26) 
34.2~44.4~64.8 (13.5~17.5~25.5) 

10.5~42.8~42.4 (4.1~16.9~16.7) 
10.5~42.8~42.4 (4.1~16.9~16.7) 
See 456108 See 456108 

29.3~47.5~72.3 (11.4~18.5~28.2) 
28x51~50 (11~20~19.5) 
28x1 5x50 (11~6~19.5) 

18.5x60x36.5 (7.3~23.9~14.4) 

5x25~11 ( 2 ~ 9 ~ 4 . 4 )  
26x32 Sx57.5 (10.2~12.8~22.6) 
33.2~34~24 (13.1~13.4~9.4) 
34.5~32.8~39 (13.6~12.9~15.4) 
30.4~35.4~38 (12~13.9~15) 
31.5~48.2~48 (12.4~19~18.9) 
17.8~43.8~33 (7x1 73x1 3) 
7.2x42.5x8.9 (2.9~16.8~3.5) 

28.7~45.6~53 (11.3~18~20.9) 

No change 

Rack mountlng 

Rack w table mtg 

Table mounting 
Table mounting 
Table mountlng 

Rack or table mtg 
Table mountlng 
Table mountlng 
Tabk mountlng 
Table mountlng 

1 x 3  ( 3 x 9 )  
Table mounting 
1 x 3  ( 3 x 9 )  
Tablemountlng 
1 x 3  ( 3 x 9 )  
1 x 3  ( 3 x 9 )  

Table mwntlng 
1 x 3  ( 3 x 9 )  

Table mwntlng 
Tablemountlng 

Tablemountlng 
Table mountlng 
See 456108 

Tablemounting 
Table mounting 
Table mountlng 

Table mountlng 

Table mountlng 
Rack w table mtg 
Mounts on PC 
Mounts on PC 
Mounts on PC 
Rack mountlng 
Rack mountlng 
Table mountlng 

Table mountlng ' 

2.3 (5) 

6.9 (15) 

36.7 (81) 

3.1 (6.8) 
4.7 (10.34) 
3.9 (8.6) 

13 (29) 
10.0 (22) 
13.0 (28.7) 
16.4 (36.1) 
20.3 (44.8) 

160 (352) 
75 (165) 

160 (352) 
75 (165) 

204 (450) 
21 1 (465) 

34 (75) 
97.7 (213) 

22.3 (49) 
22.8 (50) 

12.7 (28) 
14.1 (31) 
2.9 (6.4) 

32 (71) 
62.7 (138) 

5.5 (12) 

20.4 (45) 

1 (2.2) 
22.5 (50.5) 
10 (22) 
13.9 (20.6) 
12 (26.4) 
15.9 (35) 
7.5 (16.5) 
3.5 (7.5) 

12.2 (27) 



Reference Tables 

Table, 3-12. System Processor Unit, Computer, and Peripheral Physical Characteristics, continued 

I PRODUCT NUMBER AND NAME I DIMENSIONS 
HEIGHT x WIDTH x DEPTH 

RECOMMENDED I NET WEIGHT I 
FLOOR SPACE 

I I Centimeters and (Inches) 

PERIPHERAL DEVICES, contlnued 

meters and (feet) 

72411A VECTRA INDUSTRIAL PC 
724xxA VECTRA MODEL xx PC 
7440A COLORPRO PLOTTER 
7470A4 2-pen PLOTTER 
7475A 6-pen PLOTTER 

kg and (Ib) 

Rack mounting 
Table mountlng 
Table mountlng 
Table mounting 
Table mountlng 

7510A COLOR FILM RECORDER 
7550A PLOTTER wlAuto Sheet Feed 

Table mountlng 
Table mountlng 

7570A DRAFTPRO PLOTTER 

75808 DRAFTING PLOTTER 
75858 DRAFTING PLOTTER 
75868 DRAFTING PLOTTER 

7907A FlXEDlREM DlSC SUBSYS Rack or table rntg 

7908P4 S-A FlXED DlSC wICTU 
7908R4 RlMtg FlXED DlSC w1CTU 

1 x 2  ( 3 x 6 )  
Rack mountlng 

791xP S-A FlXED DlSC wlCTU 
7 9 1 ~ ~  R l ~ t g  FIXED DlSC wlCTU 
7914CT4 S-A FlXED DlSC wICTU 
7914ST4 FlXED DlSC w11600 CDI MTU 

Rack mountlng 
1 x 2  ( 3 x 6 )  
3 x 3  ( 9 x 9 )  

7914TD4 FlXED DlSC wll6OO cpl MTU 

7933x FlXED DlSC 1 x 3  ( 3 x 9 )  
1 x 3  ( 3 x 9 )  
Rack mountlng 
Rack mountlng 

7935x REMOVABLE MEDIA DlSC 
7936x FlXED DlSC 
7937x FlXED DlSC 

7941A4 FlXED DISC 
7942A FlXED DlSC wlCTU 
7945A4 FlXED DlSC 
7946A FlXED DlSC wlCTU 

Table or rack rntg 
Table or rack rntg 
Table or rack rntg 
Table or rack rntg 

Table or rack rntg 795xA FIXED DlSC 

7970E4 1600 cpl MTU 
7971A4 1600 cpl MAG TAPE SUBSYS 

Addltlonal Drhre in 7971A 
7 9 7 4 ~  1600 cpl MTU 
79788 625011600 cpi MTU 

66.7~48.3~30.4 
158.5~62.3~90.5 
No change 
160~60~77.5 
160x60~78 

(26.3~19~12) 
(62.4~24.5~35.6) 
No change 
(63x23.6x30.5) 
(63x23.6x30.7) 

Rack mountlng 
3 x 3  19x9)  

829058. IMPACT PRINTER 
82906A4 DOT-MATRIX PRINTER 

Table mountlng 
Table mountlng 

911 1A4 GRAPHICS TABLET Table mountlng 

9122D Dual MICROFLOPPY DlSC Table or rack rntg 

9133D4 FlXED + MICROFLOPPY DlSC 
9133H4 FlXED + MICROFLOPPY DlSC 
9133L FlXED + MICROFLOPPY DlSC 

Table or rack rntg 
Table or rack rntg 
Table or rack rntg 

9134D4 FlXED DlSC 
9134H4 FlXED DlSC 
9134L FlXED DlSC 

Table or rack rntg 
Table or rack rntg 
Table or rack rntg 

9144A TAPE CARTRIDGE SUBSYS Table or rack rntg 

91538 FlXED + MICROFLOPPY DlSC 
91548 FlXED DlSC 

Table or rack rntg 
Table or rack rntg 

9666A OPERATOR INTERFACE UNIT Bench or rack rntg 

Table or rack rntg 9895A4 FLEXIBLE DlSC MEMORY 

l Identtfles dlscontlnued product, llsted here for reference only. 
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Table 3-13. System Processor Unit, Computer, and Peripheral Environmental Specifications @ 
PRODUCT NUMBER AND NAME TEMPERATURE RELATIVE MAXIMUM ALTITUDE 

OC (OF) HUMIDITY Meters (Feet) 
(Non- 

OPERATING NON-OPERATINQ condenshg) OPERATINQ NON-OPER 

SYSTEM PROCESSOR UNITS (SPUs) (Excludes system console termlnal and non-Integrated system dlsc) 'a 219xCID MODEL 26/27/29 SPU 0-40 (32-104) -40-75 (-40-167) 5% - 95% 4572 15,000) 15240 (50,000) 
248xA MICRO 24120127129 SPU I 0-45 (32-113) ( -40-60 (-40-1.40) 1 5% - 95% I 4572 I15.000) I 15240 (50,000) 

COMPUTERS (CPUs) 

213xA COMPUTER, 15,000 f t  speo 
213xA COMPUTER,lO,OOOftspec 
21568 COMPUTER. 15,000 ft spec 
21568 COMPUTER, 10,000 f t  spec 
2424A MICRO 14 COMPUTER 
2426ElF MICRO 16 COMPUTER 
243xAIE MICRO 24126127129 CPU 

PERIPHERAL DEVICES 

15240 (50 1 oooj 

12122A INTEQR. DISCS for Mlcro 
24126127129 SPUIComputer 

Not specifled I a 132798 19-INCH, COLOR MONITOR Not specmed 1 10% - 90% 1 3048 (10,000) 

Not speclfled 
Not spaclfbd 
~ o t  specmed 

2225D THINKJET PRINTER 
2227A QUIETJET PLUS PRINTER 
2228A QUIETJET PRINTER 

Not speclfled 
Not speclfled 
Not specifled 

MULTIMUX 
OFFICE DISPLAY TERMINAL 
TERMINALS 

LlNE PRINTER 
LINE PRINTER 
LINE PRINTER 
LlNE PRINTERS 

DAISYWHEEL PRINTER 
LlNE PRINTER 
TERMINALS wlthout Drlnter 
TERMINALS wtth prlker 
TERMINALS wlthout CTUs 
TERMINALS wtth CTUr 
PRINTERIGRAPHICS PRTR 
THERMAL PAPER for 267x 
LASERJET PRINTER 
DESKTOP LASER PRINTER 

15240 i50 : oooi 

PRINTERS 15240 (50,000) 

15240 (50,000) 

Not speclfled 

DATA I-INK ADAPTER 

AUTOCHANQER TAPE 
CARTRIDGE SUBSYSTEM 

MONITORS , 
ENH'D QRAPHICS DISPLAY 
IND ENH'D QRAPHICS DiS 

SYST MODEM CARD CAQE 

FIBER OPTIC MPXER 

TOUCHSCREEN TERMINAL 

VECTRA INDUSTRIAL PC 
VECTRA MODEL xx PC 

-40-75 (-40-167) 5% - 95% 4572 (15,000) 
-40-70 (-40-158) 8% - 80% 4572 (15,000) 

1 only. ldentlfles dlscontlnued product, llsted here tor reference 
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Table 3-13. System Processor Unit. Computer, and Peripheral Environmental Specifications, continued 

PERIPHERAL DEVICES 

7440A COLORPRO PLOTTER 
7470A' 2-pen PLOTTER 
7475A 6-pen PLOTTER 

MAXIMUM ALTITUDE 
Meters (Feet) 

OPERATING I NON~OPER 

PRODUCT NUMBER AND NAME 

5% - 95% 
5% - 95% 
5% - 95% 

Not speclfle 
5% - 95% 

20% - 80% 

5% - 95% 

5% - 95% 
30% - 70% 

5% - 95% 

20% - 80% 
20% - 80% 

20% - 80% 
20% - 80% 
20% - 80% 

8% - 80% 
8% - 80% 
5% - 95% 
5% - 95% 

8% - 80% 
20% - 80% 
8% - 80% 

20% - 80% 

8% - 90% 

20% - 80% 
20% - 80% 
20% - 80% 
10% - 90% 

10% - 80% 
10% - 80% 

5% - 90% 

20% - 80% 

20% - 80% 
20% - 80% 
20% - 80% 

5% - 95% 
5% - 95% 
5% - 95% 

20% - 80% 

20% - 80% 
5% - 95% 

5% - 95% 

20% - 80% 

7510A COLOR FILM RECORDER 
7550A PLOTTER 

Auto Sheet Feed w17550A 

TEMPERATURE 
OC (OF) 

OPERATING I NON-OPERATING 

, Not speclfled 
4572 (1 5.000) 
4572 (15,000) 

RELATIVE 
HUMIDITY 
(Non- 
condenshg) 

Not speclfled 
15240 (50,000) 
1 5240 (50,000) 

7570A ' DRAFTPRO PLOTTER Not speclfled Not speclfled 

758xB DRAFTING PLOTTER 
Roll Feed w17586B 

7907A FlXEDlREM DlSC SUBSYS 

7908P4 S-A FlXED DlSC wICTU 
7908R4 RlMtg FlXED DlSC wlCTU 

791xPlR FlXED DlSC wlCTU 
7914ST' FlXED DlSC w11600 cpl MTU 
7914TD4 FlXED DlSC w11600 cpl MTU 

7933x FlXED DlSC 
7935x REMOVABLE MEDIA DlSC 
7936x FlXED DlSC 
7937x FlXED DlSC 

7941A' FlXED DlSC 
7942A FlXED DlSC wlCTU 
7945A' FIXED DlSC 
7946A FlXED DlSC wlCTU 

795xA FlXED DlSC 

7970E' 1600 cpl MTU 
7971A4 1600 cpl MAG TAPE SUBSYS 
7974A 1600 cpl MTU 
79788 625011600 cpl MTU 

829058' IMPACT PRINTER 
82906A' DOT-MATRIX PRINTER 

91 11 A' GRAPHICS TABLET 

9122D Dual MICROFLOPPY DlSC 

91330' FIXED + MICROFLOPPY DlSC 
9133H' FIXED + MICROFLOPPY DlSC 
9133L FlXED + MICROFLOPPY DlSC 

91 340' FlXED DlSC 
9134H' FlXED DlSC 
9134L FlXED DlSC 

9144A TAPE CARTRIDGE SUBSYS 

91538 FlXED + MICROFLOPPY DlSC 
91548 FlXED DlSC 

9666A OPERATOR INTERFACE UNIT 

1 10-40 (50-104) 

here for referenc 

9895A' FLEXIBLE DlSC MEMORY 

ldentffles dlscontlnued product, llsted only. 





System Racking 

4B 

4B 
For HP 1000 A-Series systems 

Pa HEWISTT 
PACKARO 

Basic HP 219xCJD System Processor 
Unit Racking 
HP 1000 A-Series HP 219xC and HP 219xD System 
Processor Units (SPUs) are rack mounted in 

0 HP 294316 and HP 29429A cabinets as shown in 
Figure 3-11, below. The basic SPU includes an 
HP 2137A, 2139A or 2156B Computer, which is 
housed in a 20-slot card cage. Space immediately 

e above the computer is designed to be occupied by a 
separately-ordered HP 79 1 lR, 7912R. or 79 14R 
CSl80 disc memory with built-in cartridge tape unit 
for convenient software installation and backup. A 
door with cutout for access to the disc's cartridge 
tape unit is standard in the 294316 and 29429A 
cabinets for HP 219xCID SPUs. 

ComputerDisc Compartment Ventilation 

The computer and HP 791xR disc both provide their 
own front-to-rear ventilation. Louvers in the front 
and rear doors facilitate self-ventilation by the 
computer and disc. 

Upper Compartment in HP 294316 Cabinet 

Above the computer-disc compartment, the 
HP 294316 cabinet provides a panel-separated upper 
compartment with 80 cm (31.5 in.) of vertical space 
for rack mounting other equipment. 

e 
Figure 3-1 1 .  HP 1000 A-Series System Processor Unit Racking 

HP 219xC SYSTEM 
PROCESSOR UNlT 

(HP 29431 G CABINET) 

Fan-ventilated upper compartment with 
80 Cm (31.5 In.) of vertlca) mounting 
space by 70.5 Cm (27.8 In.) rnaxlrnum 
depth tor 110 Extenders. Magnetlc Tape 
Unit, or other equipment. Maxlrnum power 
consumption Is 1500 Watts. 

HP 219xD SYSTEM 
PROCESSOR UNlT 

(HP 29429A CABINET) 

SEPARATOR PANEL 

SPACE FOR HP 791 lR,  
7912R, or 7914R DISC 

HP 2137A, 2139A. or 21568 
COMPUTER (20-SLOT BOX) 

t 
* 

72 CM 
(28.3 IN.) 



System Racking 

Upper Compartment Ventilation 
Air circulation fans in the upper compartment support 
equipment with left-to-right ventilation OR right-to- 
left ventilation OR front-to-rear ventilation. To assure 
proper heat dissipation, all equipment in the upper 
compartment must use the same type of ventilation. 
For proper front-to-rear ventilation, the HP 294316 
cabinet must be ordered with Option' 05 1, which 
substitutes trim for rack mounting a magnetic tape 
unit for the upper compartment front door that is 
standard. Details of trim installation are given in the 
HP 40027A Trim Kit Installation Manual (40027- 
90002). All unoccupied vertical mounting space must 
be covered by blank panels. A maximum of 1500 
watts can be dissipated by the upper compartment 
ventilation. 

Safety Qualification of Equipment for the 
Upper Compartment of the HP 219xC SPU 
The customer is responsible for the safety of equip- 
ment installed in the upper compartment of the 
HP 2 19xC SPU. Pertinent safety issues include sus- 
ceptability of the cabinet to tipping, especially with 
equipment that may be slid part-way out of the upper 
compartment for servicing, and the possibility of fire 
hazard from overheating. 

Variations on Basic HP 219xC SPU 
Racking in the HP 29431G Cabinet 

Louvered Lower Door 
If an HP 791xR disc will not be installed in the 
computer-disc compartment of the HP 294316 
cabinet, the lower door that is cut out to facilitate 
access to the cartridge tape unit of the HP 791xR 
disc must be replaced with a door that has louvers in 
place of the cutout. This louvered lower door is sub- 
stituted by ordering Option 053 to the HP 219xC 
SPU or the HP 294316 Cabinet. 

Installation of Other Equipment in Place of 
the HP 791xR Disc 
Other equipment can be installed in HP 294316 
Option 053 Cabinets in the space designed for the 
HP 791xR Disc, if: 

1. It is self-ventilated, using front-to-rear ventilation. 
2. It fits into 31.1 cm (12.25 in.) of vertical 

mounting space to a maximum depth of 70.5 cm 
(27.8 in.). 

3. It consumes no more than 700 watts. 
4. The customer is prepared to assume responsibility 

for the safety of equipment installed in the space 
designed for the HP 791xR Disc. 

HP 219xC Option 070 SPU Racking in 
HP 7914ST Cabinet 
The HP 7914ST Disc-Tape Subsystem combines the 
large capacity of a 1600 cpi magnetic tape unit with a 

132.1 MB disc in a tall cabinet. Enough space is 
available in the HP 7914ST cabinet to house the, 
HP 2137A. 2139A. or 21568 Computer of the 
HP 219xC SPU in addition to the tape and disc drive 
units. 

HP 219xC Option 070. Customers who want to save 
the cost of unneeded cabinetry can order HP 219xC 
Option 070, which deletes the HP 294316 Cabinet 
from the HP 219xC SPU. HP 219xC Option 070 a 
then includes the computer and an additional 
HP 12009A HP-IB interface to the magnetic tape 
unit, which are installed in the HP 7914ST Cabinet. 

Appearance of the HP 7914ST Cabinet differs 
noticeably from the HP 219xC SPU cabinet with 
respect to cabinet height, color of finish, and means 
of unlatching the front door of the cabinet. Custo- 
mers to whom uniformity of appearance in their ' 

computer installation is important should compare the 
79 14ST with the 2 19xC before deciding to rack a 
219xC Option 070 SPU in a 7914ST cabinet. 

Racking of Micro/1000-Packaged Products in 
the HP 29431G Cabinet 

e 
As with all equipment that does not use front-to-rear 
ventilation, Micro/1000-packaged products, such as 
HP 243xAIE Computers, HP 248xA SPUs, or 
HP 12025A I10 Extenders, must be rack mounted in 
the upper compartment of the HP 294316 Cabinet. 
Two Micro/1000-packaged products can be racked in 

e 
the upper compartment of the HP 294316 Cabinet. 

Racking of Cooler-Packaged Computers in 
the HP 29431G Cabinet 0 
The HP 2424A Micro 14 Computer and HP 2426ElF 
Micro 16 Computers are housed in the "cooler" 
package. Rack mounting of these cooler-packaged 
computers in the HP 294316 Cabinet requires an 
HP 12905A Rack Mount Adapter. Because these 
computers use front-to-rear ventilation, they can be 
mounted in either the computer-disc compartment or 
the upper compartment of the 294316 Cabinet. 

Bolting Cabinets Together 

Two HP 294316 Cabinets can be secured to each 
other using an HP 40026A Tie-Together Kit. 
However, the HP 294316 Cabinets are not designed 
to be bolted or otherwise tied together with other 
cabinets of any kind. Bolting more than two 294316 
Cabinets together requires special engineering. 

Rack-Mountable Equipment for HP 1000 
A-Series Systems. 

Rack mountable equipment available for HP 1000 A- 
Series Systems is listed in Table 3-14, along with 
related information. 



System Racking 

- - 

Mounts In lowest art of the up er com- 
partment of the tb 29431Q callnet ( m a .  
of two 12025As per 29431 Q Cablnet) 

Table 3-14. HP 1000 A-Series Systems Equipment Rack Mounting in HP 29431Gl29429A Cabinet 

HP 120258 110 EXTENDER 31.3 Cm (12.25 In.) I I 700 I Front-to-rear Mounts h computer-disc compartment h I HP 294310 Optlon 053 Cablnet or h low- I 
est art of upper compartment In 294310 
0 tgn 051 Cablnet or 29431Q 0 tlon 
04,053 Cablnet ( m a .  of two 183258s 
In upper compartment of 29431Q Cablnet) 

PRODUCT NUMBER 
AND NAME 

MAX. 
POWER 
(Watts) 

VERTICAL 
PANEL SPACE 
REQUIRED 

I HP 2424A, 2426E, or 
2426F COMPUTER 
with HP 12905A Rack 

HP 2137A, 2139A, or I 31.3 Cm (12.25 In.) I 700 I Front-to-rear 
21568 COMPUTER 

22.3 Cm (8.75 In.) 

INTERNAL 
AIR FLOW 
DIRECTION 

Mounts in computer-dlsc com artment 
of HP 29431Q or HP 29429A &net 
(see flgure 3-1 1 ) . I 
Mounts in computer-disc compartment in 
HP 29431Q Optlon 053 Cablnet or up er 
compartment of 29431Q Option 051 ab- 
lnet using an HP 12905A Rack Mount I 

COMMENTS 

l Mount Adapter 
Adapter, 

Mounts In lower 53.5 cm 21 In.) of upper 
compartment of the HP 2843113 Cabhet. 

Safety In HP 294310 Optlon 053 Cablnet 
has not been quallfled by HP and Is the 
customer's responslb1Nty.Access for tape 
cartrldge loadlng requlres opening a 
cablnet door. 

Safety In HP 29431G Optlon 053 Cabinet 
has not been quallfled by HP and Is the 
customer's responslblllty. Access to re- 
movable disc requlres opening a cablnet 
door. 

HP 243xAIE COMPUTER or 22.3 Cm (8.75 In.) 
HP 248xA SPU I 
HP 35401A CARTRIDQE 
AUTOCHANQER TAPE 
SUBSYSTEM with 
HP 35490A Rackmount KR 

HP 7911R. 7912R, or 
7914R CS180 FIXED DlSC 

26.7 Cm (10.5 in.) ' 

HP 7907A FIXEDIREMOV- 
ABLE MASS STORAQE 
SUBSYSTEM with 
HP 19507A Rackmount KR 

31.3 Cm (12.25 In.) 

22.3 Cm (8.75 In.) 

- - - - 

Mounts In com uter-disc compartment of 
HP 29431Q or RP 29429A Cablnet (see 
Figure 3-1 1); If the dedicated space for 
the HP 791xR dlsc Is not used, HP 219xCI 
HP 29431Q Option 053 must be ordered to 
replace the lower door cutout wlth lower 
door louvers. HP 29429A Special Optlon 
738 replaces the cut out door with a 
lowered door. 

Safety In HP 29431G Optlon 053 Cablnet 
has not been quallfled by HP and Is the 
customer's responslbllltv. 

HP 7936HIXP or 
7937HlXP FIXED DlSC 
with HP 19512A Adapter KR 

26.7 Cm (10.5 In.) 

HP 7941A or 7945A DlSC 
DRIVE wtth HP 19500A 
Rack Sildes Klt 

13.3 Cm (5.25 In.) Safety In HP 29431G OpNon 053 Cablnet 
has not been quallfled by HP and is the 
customer's responslblllty. 

-22.2 Cm (8.75 In.) Safety In HP 29431G Optlon 053 Cabinet 
has not been quallfled by HP and Is the 
customer's responslblllty.Access for tape 
cartrldge loading requires opening a 
cablnet door. 

HP 7942A or 7946A DISC- 
TAPE DRIVE wlth 
.HP 19501A Rack sndes KR 

HP 7957A or 7958A DISC 13.3 Cm (5.25 In.) 
DRIVE with HP 195008 
Rack Slldes Klt I I Front-to-rear 

Mountlng In u er compartment of 
HP 219xC SP&HP 29431G Cabinet 

Safety In HP 29431G OpNon 053 Cablnet 
has not been quallfled by HP and Is the 
customer's responslblllty. 

HP 7970ER Option 636 
Remarketed MAQNETIC 
TAPE UNIT requlres cablnet adaptation optlon 051. 

Safety In HP 29431G OpNon 053 Cablnet 
has not been quallfled by HP and Is the 
customer's responslblllty. Access for 
mlcroflo py loadlng in the HP 9133HIL or 
91538 dkc requires openlng a cablnet 
door. 

66.7 Cm (26.3 In.) 

HP 9133HlL DISC PLUS 
MICROFLOPPY or 91 34HlL 
DlSC wlth HP 195008 Rack 
Mountlng KR 

I Mounting Kit I I 

13.3 Cm (5.25 In.) 

HP 91538 DISC PLUS 
MICROFLOPPY or 91 548 
DlSC wlth HP 195008 Rack 

13.3 Cm (5.25 In.) 



System Racking 

Table 1. HP 1000 A-Series Systems Equipment Rack Mounting in HP 294310129429A Cabinet, continued 

PRODUCT NUMBER VERTICAL MAX. INTERNAL COMMENTS 
AND NAME PANEL SPACE POWER AIR FLOW 

REQUIRED (Watts) DIRECTION 

HP 9144A TAPE CART- 13.3 Cm (5.25 In.) 125 Front-to-rear Safety In HP 29431G Option 053 Cabinet 
RIDGE SUBSYSTEM wtth has not been quallfled by HP and Is the 
HP 19500A Rack Slides Kit customer's responslbillty. Access for tape 

cartridge loadlng requkes openlng a 
cabinet door. 

Rack Mounting of Cooler-Packaged 
Computers in HP Design-Plus 
Cabinets 
Although they can be adapted to rack mount in the 
HP 294310 19-inch wide Cabinet, the HP 2424A 
Micro 14 Computer and HP 2426ElF Micro 16 
Computer are designed to rack in HP Design-Plus 
Cabinets, including the HP 922 11L Taboret Cabinet 
and the HP 922111 Mini Rack Cabinet. Most of the 
rack mountable devices listed in Table 3-14 can also 
be rack mounted in HP 92211LlR cabinets. These 
include the HP 35401A. 7907A, 7936HlXP. 
7937H/XP, 7941A, 7942A. 7945A, 7946A, 7957A. 
7958A, 9133HlL. 9134H/L, 914419, 9153B, and 
9154B. 

Rack Mounting of A-Series Systems 
in Non-HP Cabinets 

If A-Series computers and compatible peripheral 
devices are rack mounted in a non-HP cabinet, that 
cabinet must have enough space to house the 
components and must support, or at least not 
interfere with, the ventilation air flow of the rack 
mounted equipment to assure long life and trouble- 

* 
free operation. Compliance with EM1 regulations and 
safety standards cannot be supported by Hewlett- 
Packard for systems that are installed in non-HP 
cabinets. 

0 



Diagnostic Packages 

0 

For HP 1000 A-Series Computers product numbers 24398B and 24612A 

The HP 24398B and 24612A Diagnostic Packages 
support stand-alone testing of A-Series computers, 
memory, interface cards, and CS/80 and other HP-IB 
connected discs and magnetic tape units. See Table 
3- 15 on the next page. - - 

m 
Features 

Checkout of A400, A600/A600+, A700, and A900 
CPUs, memory, most interfaces, and the Floating 
Point Processor in A700 and A900. 
Checkout of discs and mag tape units. 
A "BASIC-like" Diagnostic Design Language for 
easy design of diagnostics for user-developed in- 

: terfaces based on the 12010A Breadboard Inter- 
face or for specialist-level analysis. 
Test hoods for complete verification of interface 
cards. 
Support for remote diagnosis via telephone lines 
and Bell 103 or equivalent modem and the com- 
puter's Virtual Control Panel. 

. Configuration Requirements 

e Processor and Memory 
Any A-Series computer or System Processor Unit with 
at least 128k bytes of memory. 

Loading Devices 
For 24612A: Any disc or subsystem capable of read- 
ing CS/80 cartridge tape (Media Option 022). rnicro- 
floppy discs (Media Option 044). or 1600 cpi mag- 
netic tape (Media Option 05 1). 
For 24398B: Any disc or subsystem capable of read- 
ing CS/80 cartridge tape (Media Option 022, the only 
media choice). 

Console Device 
Any A-Series compatible system console as listed in 
the Configuration Checklist of the HP 1000 Ordering 
Guide (5954-8564, or later revision). A console de- ' 

vice is required for running the Diagnostic Design 
Language Interpreter, the 24398B diagnostics, and the 
12072A Data Link Slave Interface. The console de- 
vice is optional for running any of the other interface 
diagnostics. 

Ordering Information 

In System Processor Units 
The HP 24398B and 24612A Diagnostic Packages are 
included with A-Series System Processor Units 
(2196C/D, 2197C/D, 2199CID. 2484A. 2486A. 
2487A. and 2489A). 

For Computers 
The HP 24398B and 24612A Diagnostic Packages 
must be ordered separately for A-Series Computers 
(12100A. 2106BK. 2137A. 2139A. 2156B. 2424A. 
2426E/F, 2434A. 2436A/E, 2437A. and 2439A). 

HP 24612A A-Series Processor and Interface 
Diagnostics Package 
See Table 3-15, next page, for diagnostics and learn- 
ing products included in the 246 12A product. 

HP 24612A Media Options 
022: Diagnostics on CS/80 Cartridge Tape. 

044: Diagnostics on microfloppy discs for 
HP12 120A'/12 122A Integrated Discs in 
Micro/1000 package or HP 9 122D or 
9133A*/B*/He/L or 9153B Disc. 

051: Diagnostics on 1600 cpi Magnetic Tape. 
Discontinued product listed here for reference only. 

HP 24398B A-Series Disc, Mag Tape, and 
Systems Modem Diagnostics Package 
See Table 3-15, next page, for diagnostics and learn- 
ing products included in the 24398B product. 

HP 24398B Media Option 
022: Diagnostics on CS/80 Cartridge Tape. 

Diagnostics Support Products 
See the HP 1000 Ordering Guide, 5954-8564 or later 
revision, for definitions and availability of software 
support products for the 24612A and 24398B A- 
Series Diagnostic Packages. 
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Table 3-15. A-Series Diagnostics Packages Summary 

HP 24612A A-SERIES PROCESSOR AND INTERFACE DIAGNOSTICS 

TEST HOOD 
PART NO(S) . 

- 
SUPPORTED FUNCTION OR PRODUCT 

HP 243988 A-SERIES DISC. MAQ TAPE, AND SYSTEMS MODEM DIAGNOSTICS 

- 
SOFTWARE ITEM 

Diagnostic operatlon and troubleshooting. 

Development of diagnostics for user-designed interfaces 
or specialist-level diagnosis. 

Checking'of CPU instructions, memory, A700 Floating 
point processor, and 110 logic and processing functions 
such as interrupt handling, time base generator, dynamlc 
mapplng , memory protect, partty checking, and direct 
memory access (DMA) . 
Checking of these baslc A-Series computer interfaces: - 12005AIB Asynchronous Serial interface 
- 12006A Parallel interface - 12008A PROM Storage Module 
- 12009A HP-IB lnterface 
- 12100A A400 On-Board 110 

Checking of these NSll 000 ( DS11 000-IV) interfaces 
based on the Programmable Serial interface Card: 
- 120078 HDLC Modem interface to HP 1000 
- 12044A HDLC Direct-Connect lnterface to HP l?OO 
- 12073A Bisync Modem lnterface to HP 3000 - 12082A Blsync Direct-Connect interface to HP 3000 

Checklng of 12040BICID or 12041A 8-Channel 
Asynchronous Multiplexer 

Checking of 12072A DS11000-IV Data Link Slave i l f  

Checking of 12153A A700 Writable Control Store Card 

Checking of 120608 and 12061A High-Level Analog input 
and Expansion Multiplexer Cards 

Checking of 12062A Analog Output Card 

Checking of 12063A Digltal I/O Card 

MANUAL 
PART NO. 

24612-90001 

24612-90002 

2461 2-90003 

2461 2-9001 1 

24612-9001 1 

24612-90011 

2461 2-9001 1 

2461 2-9001 1 

24612-9001 1 

24612-90011 

2461 2-9001 1 

Diagnostic control system 
wkh Basic Control Module 

Dlagnostlc Design 
Language Interpreter 

Kernel diagnostic 

IndMdual diagnostics for 
each interface 

Dlagnostlc 

Diagnostic 

Diagnostic 

Dlagnostlc 

Diagnostic 

Dlagnostlc 

Diagnostic 

Not applicable 

Not appilcabie 

Not applicable 

24397-60003 
24397-60004 

121 00-60003 

5061 -3453 snd 
5061 -3480 

5061-4901 

5061 4909 

Not applicable 

12060-60003 and 
1 2061 -60002 

12062-60002 

12063-60002 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

Checking of 79xxM MAC Discs 

CSl8O Discs Exerciser 

7974A17978AIB Mag Tape Drive Exerciser 

7970E Mag Tape Drive Verifier 

Checklng of 37214A Systems Modem 

Diagnostic 

Diagnostic 

Dlagnostlc 

Diagnostic 

Diagnostic 

59554355 

5955-3462 

5958-91 37 

24398-90008 

24398-90008 



Development Packs 

product numbers 
For HP 1000 A-Series Computer Systems 91156AlB and 91157AlB 

HP 91 156AlB and 91157AlB provide a convenient 
means of ordering packs of popular software items at 
attractive package prices. These development packs 
replace previously-offered value pack options and de- 
velopment packs that included memory and software. 

Prerequisites 
A minimum of 1 megabyte of memory (1.5 megabytes 
in A900) is prerequisite to ordering the HP 9 1 156AlB @ and 91157AlB Development Packs, but 3 megabytes 
or more is recommended for best performance. 

Features 
Easily-ordered packages of software used by 
application developers. 

rn Availability for all A-Series System Processor 
Units. 

rn FORTRAN 77, Pasca111000, and BASICI1000C 
programming languages and Symbolic Debug1 
1000 for program development support. 

rn Choice of Imagel1000-I1 or  Image/1000. 
rn Device-Independent Graphics Package for 

graphics programming. 

d rn Choice of packages with o r  without VC+. 

Description 
. Items in All of' the Development Packs 

HP 92836A FORTRAN 77 Compiler. 
rn HP 92833A Pasca111000 Compiler. 
m HP 92857A BASICI1000C Interpreter and 

Compiler. 
rn HP 92860A Symbolic Debug/1000. 
rn HP 9286 1A Graphics11000-I1 Device Independent 

Graphics Library, Version 2.0. 

Items Selectable by the Development Pack 
Ordered 
rn HP 92078A VC+ Enhancement to RTE-A (pro- 

vided only in HP 91156AlB Development Packs). 
rn HP 92081A Imagel1000-I1 Data Base Management 

System (provided only in HP 9 1156A and 91 157A 
Development Packs). 

rn HP 92069A Image11000 Data Base Management 
System (provided only in HP 9 1 156B and 9 1157B 
Development Packs). 

Licensing and Rights to Copy 
The development packs include the right to use the 
included software on one system. They do NOT in- 
clude the right to purchase right to copy licenses for 
any of the included software. 

Ordering Information 
HP 91 156A Development Pack with VC+ and 
Image/1000-I1 (Must order one of Use Op- 
tions 400-890 and one of Media Options 
022-05 1) 
The HP 9 1156A Development Pack includes: 

1. HP 92836A FORTRAN 77 Compiler. 

2. HP 92833A Pasca111000 Compiler. 
3. HP 92857A BASICI1000C Interpreter and 

Compiler. 

4. HP 92860A Symbolic Debug/1000. 

5. HP 9286 1A Graphics11000-I1 Device Independent 
Graphics Library, Version 2 .O. 

6. HP 92078A VC+ Enhancement to RTE-A. 

7. HP 92081A ImageI1000-I1 Data Base Management 
System. 

HP 91 156B Development Pack with VC+ and 
Image/1000 (Must order one of Use Options 
400-890 and one of Media Options 022-051) 
The HP 9 1 15 6B Development Pack includes: 

1. HP 92836A FORTRAN 77 Compiler. 

2. HP 92833A Pasca111000 Compiler. 
3. HP 92857A BASICI1000C Interpreter and 

Compiler. 
4. HP 92860A Symbolic Debug/1000. 
5. HP 9286 1A Graphics11000-I1 Device Independent 

Graphics Library, Version 2.0. 

6. HP 92078A VC+ Enhancement to RTE-A. 

7. HP 92069A Image11000 Data Base Management 
System. 



Development Packs 

HP 91157A Development Pack with Image/ 
1000-11 (Must order one of Use Options 600- 
890 and one of Media Options 022-051) 
The HP 91 157A Development Pack includes: 

1. HP 92836A FORTRAN 77 Compiler. 

2. HP. 92833A Pasca1/1000 Compiler. 
3. HP 92857A BASIC/ 1000C Interpreter and 

Compiler. 
4. HP 92860A Symbolic DebugJ1000. 
5. HP 9286 1A Graphics/ 1000-11 Device Independent 

Graphics Library, Version 2 .O. 
6. HP 92081A Image/1000-I1 Data Base Management 

System. 

HP 91157B Development Pack with Image1 
1000 (Must order one of Use Options 600- 
890 and one of Media Options 022-051) 
The HP 91157B Development Pack includes: 

1. HP 92836A FORTRAN 77 Compiler. 
2. HP 92833A PascaYlOOO Compiler. 
3. HP 92857A BASIC/lOOOC Interpreter and 

Compiler. 
4. HP 92860A Symbolic DebugJ1000. 

5. HP 9286 1A Graphics/ 1000-11 Device Independent 
Graphics Library, Version 2 .O. 

6. HP 9206919 Image/1000 Data Base Management 
System. 

Development Pack Use Options 
400: Use in HP 12100A Single Board Computer, 

HP 2424A Micro 14 Computer, HP 2434A Mi- 

a 
cro 24 Computer, or HP2484A Micro 24 SPU. 

600: Use in HP 2106BK Board Computer, HP 2156B 
Computer, HP 2426EJF Micro 14 Computer, 
HP 2436AJE Micro 26 Computer, HP 2196CfD 
Model 26 SPU, or HP 2486A Micro 26 SPU. 

700: Use in HP 2137A Computer, HP 2437A Micro 
27 Computer. HP 2197CJD SPU. or HP 2487A 
Micro 27 SPU. 

890: Use in HP 2139A Computer, HP 2439A Micro 
29 Computer, HP 2199CJD Model 29 SPU, or 
HP 2489A Micro 29 SPU. 

Development Pack Media Options 
022: Software on CS/80 Cartridge -Tape. 
044: Software on microfloppy discs for 

a 
HP12120A*/12122A Integrated Discs in 
Micro/1000 package:or HP 9122D or 
9133A*/B*/H*/L or 9153B Disc. 

051: Software on 1600 cpi Magnetic Tape. 

e 
Discontinued product listed here for reference only. 

Software Support 
See the HP 1000 Ordering Guide. 5954-8564 or later 
revision, for definitions and availability of software 
support products for the software items that are in- 
cluded in the respective Development Packs. 
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Asynchronous Serial Interface 

4B 

9 
HP 1000 A-Series Computer Interfaces product number 12005B 

The HP 12005B Asynchronous Serial Interface pro- 
vides an asynchronous serial communications link be- 
tween the HP, 1000 A-Series Computer and RS-449, 
RS-422, or RS-232 compatible devices. The connec- 
tion can be made through a fiber optic or electrical 
cable. Modem control signals through the electrical 

@ cable are also available. 

Features 
Includes fiber optic interface and 15 meter cable * to minimize electrical interference. 
EIA RS-232-C, RS-422, RS-423, and a subset of 
RS-449 compatibility. 
Complies with European standard CCITT V.28. . Sixteen data transfer rates from SO to 19.2K 
baud. 
56K baud data rate with external clock. 
Choice of half-duplex, full-duplex, or  echoplex 
operation. . Built-in DMA capability for optimum I10 
efficiency. . Selectable special character recognition capability 
for termination of indeterminate length DMA 
transfers by an End of Transmission character. . . Virtual control panel support. 
Built-in framing error, overrun error, and parity 
error checking. 
Hardware break detection. 
Voltage level and current loop outputs. . I10 driver support with RTE-A operating 
system. 

Functional Specifications 

Formats, Parity, and Format Control 
Data Code: 7-bit ASCII or 8-bit binary. 

Serial Data Transfer Format: Each 7-bit or 8-bit 
data code is vreceded bv a start bit, accomvanied bv 
an odd or evkn parity bit, and followed by bne or t&o O stop bits. 

Parity Selection: Odd, even. or no parity. 

Stop Bit Selection: One or two stop bits. 

Interface Level 
EIA Standards: Complies with EIA Standard 
RS-232-C, RS-422, RS-423, and a subset of RS-449. 

CCI'lT Recommendations: Complies with CCITT 
Recommendation V.28. 

Transfer Rates 
Interface-Clocked Rates: 50, 75, 110, 134.5, 150, 
300, 600, 900, 1200, 1800, 2400, 3600, 4800, 7200, 
9600, and 19200 baud. 

Externally-Clocked Rate: Up to 56,000 baud, with 
external clock signal (requires fabrication of an inter- 
face cable). 

Character Buffering 
Two characters. 

Teleprinter Interface 
A 20 mA current loop interface is provided for inter- 
facing to teleprinters; connection to this interface re- 
quires that a cable be fabricated for the device used. 

Virtual Control Panel Support 
The 12005B interface can be set to support a terminal 
to function as the Virtual Control Panel of HP 1000 
A-Series computers. 

Direct Memory Access Operation 
DMA Accessibility: The 12005B can transfer data 
directly to or from computer memory. DMA control is 
performed on the card, reducing the overhead of han- 
dling DMA operations. 

Termination of Indeterminate Length Transfers: 
Special hardware on the 12005B has the capability of 
monitoring the incoming serial data stream for the 
occurrence of a specific 7 or 8-bit pattern. This pat- 
tern can be used to terminate a DMA block data 
transfer of indefinite length. 

Break Detection 
Hardware on the 12005B monitors the incoming serial 
data stream for BREAK characters, which are defined 
as spaces occurring over 12 successive bit times. When 
the line returns a MARK condition, the computer is 
informed of receipt of the BREAK. 
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Table 4-1. 12005B Signals 

Configuration Information drivers DD* 00 (keyboard-display 110) and DD*20 
(264xA minicartridge 110) which will operate with 

Computer and System Compatibility: The 12005B ID *OO to support Hewlett-Packard Terminals. 
Asynchronous Serial Interface is compatible with all 
HP 1000 A-Series Computers and Systems. Modem Capability: The 12005B interface with 

RTE-A driver ID*OO and ID* 0 1 is desiened to be 
Software Support: The 12005B interface uses RTE-A compatible with Bell Type 103 and 212"~ata Sets 
interface drivers ID*OO and ID*Ol. RTE-A device and equivalent modems. 

RS-449 recommends the use of Differential Drtvers. 

RS-440 

IC 
RS 

RS 

* * *  

IC 

SD 

SD 
TR 

RD 
SRD 

RD 
SRD 
RR 
RR ... 
CS 

CS 

DM 

DM 
SSD 

tMs slgnal. 

PCA J1, 
PIN 

A 
1 
B 
2 
C 
3 
D 
4 
E 
5 

F 
6 
H 
7 

J 
8 
K 
9 
L 
10 
M 
11 
N 
12 
P 
13 
R 
14 
S 
15 
T 
16 
U 
17 
V 
18 
W 
19 

X 
20 

Y 
2 1 

Z 
22 

A A 
23 
BE 
24 

SIGNAL DEFINITION 

lncomlng Call (A) 
Request to Send (B) 
Used by Dlagnostlcs Only 
Request to Send (A) 
Teleprinter Input 
Teleprinter Input 
Request to Send (B) 
Reset Une Used by Magnostks 

only 
lncomlng Call (B) 
Used by Dlagnostlcs Only 
Used by Dlagnostlcs Only 
Clock from External Devke 

(n any)(l6X) 
+5V to Terminal 
Used by Dlagnostlcs Only 
Used by Dlagnostlcs Only 
Send Data (B) 
Used by Dlagnostlcs Only 
Send Data (A) 
Temnhal Ready 

Stop Blt Select 
+12V to Teleprinter 
+12V to Teleprinter 
Reader Control (GND) 
Reader Control (GND) 
-12V to Teleprinter 
-12V to Teleprinter 
Receive Data (8) 
Secondary Receive Data (A) 
Output to Teleprinter 
Output to Teleprtnter 
Recehre Data (A) 
Secondary Receive Data (A) 
Recdve Ready (A) 
Recelver Ready (B) 
Send Data (U) 
Most Slgrlfkant Wt of Baud 

Rate Select 
Clear to Send (A) 
Next to Most SlgnMcant Blt 

of Baud Rate Select 
Clear to Send (B) 
Next to Least Slgnfflcant Bit 

of Baud Rate Select 
Data Mode (A) 
Least SlgniRcadt Blt of Baud 

Rate Select 
Data Mode (B) 
Secondary Send Data 
OptkallElectrlcal Select 

Dmerentlal Drtver or Receiver .. Slngle-ended Drhrer used on 

SIGNAL 
SOURCE 

Devlce 
Interface 

Interface 

lnterfacg 

Devlce 

lnt erface 

Interface 
Interface 

Devlce 
Devlce 

Devlce 
Devke 
Devlce 
Device 
Interface 

Devlce 

Devke 

Devlce 

Devlce 
Interface 

SIGNAL 
NAME 

GND 
GND 
IC (A) 
RS(B) 
RIC 
RS (A) 
TTYl 
TTYl 
RS(U) * *  
DRST 

RDM 
RCS 
EXTCLK 

+5V 
ECHOM 
SPC2 
SD(B) ' 
RRR 
SD(A) 
TR , 
SB 
TTY+12 
TTY+12 
RDRCNTL 
RDRCNTL 
TTY-12 
TTY-12 
RD(B) 
SRD(A)* 
TTYO 
TWO 
RD(A) 
SRD(B)* 
RR( A) 
RR(B)* 
SD(U)*. 
MSB- 

CS(A) 
NMSB- 

CS(B)* 
NLSB+ 

DM (A) 
LSB+ 

DM(4). 
SSD 
OIE 
GND 

NOTES: 

RS-232 

CE 
C A 

CA 

C A 

CE 

B A 

B A 
CD 

BE 
SBB 

BE 
SBB 
CF 
CF 
B A 

CB 

CB 

CC 

CC 
SEA 

used on 
thls slgnal. 



Asynchronous Serial Interface 

Diagnostic Support: A diagnostic test and test con- 
nector for the 120058 interface are provided in the 
HP 24612A A-Series Processor and Interfaces Diag- 
nostic Package. 

DC Current Requirements 

Switch-Selectable Options 
Operation as a Virtual Control Panel 
Baud Rate Selection 
Select Code Setting 
Stop Bit Selection (1 or 2) 
Parity Sense (Even or Odd) 

e Physical Characteristics 

Dimensions 
289 mm (11.38 in.) long, 172 rnm (6.75 in.) wide, 
1.6 mm (0.063 in.) board thickness, with 10.2 rnm 
(0.4 in.) top-of-board parts clearance and 5.1 mm 
(0.2 in.) beneath-board clearance. 

Net Weight 
795 grams (28 02). 

Ordering Information 

HP 12005B Asynchronous Serial Interface 
The 12005B Asynchronous Serial Interface includes: 

1. 12005-600 12 Asynchronous serial interface 
assembly. 

2. 12005-90002 Installation and Reference manual. 
3. 5061-5798 15 meter Fiber Optic Cable. 

NOTE: If the intended terminal does not include a 
built-in fiber-optic interface, ONE of options 001 -006 
MUST be ordered. 

Options 
001: Substitutes a 5 meter 5061-6604 filtered cable 

for 5061-5798 for interfacing to HP terminals 
using a 50-pin connector. 

002: Substitutes a 5 meter 5061-6634 filtered cable 
for 5061-5798 for interfacing to terminals which 
require a 25-pin DB25P male RS-232-C DTE 
connector. 

003: Substitutes a 5 meter 12005-60004 RS-232-C 
cable for 506 1-5798 for interfacing to modems 
which require a 25-pin male connector. 

004: Substitutes a 5 meter 12005-60005 cable for 
5061-5798 for interfacing to HP terminals that 
require a hooded connector. 

005: Adds a fiber-optic interface, 5061-5800, for in- 
terfacing via fiber optic cable to HP terminals ' 

having 50-pin connectors. 

006: Substitutes a 48-pin edge connector kit (5061- 
3426) for user fabricated cables instead of 
5061-5798. 
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4D HP 1000 A-Series Computer Interfaces 

HEWLETT 
PACKARD 

product number 12006A 

The HP 12006A is a multi-purpose interface for 8 or 
16 bit bidirectional data transfers between external 
devices and HP 1000 A-Series Computers and Sys- 
tems. 

Features 
rn 'lTL (+SV) and +12V interface compatibility. 

Separate 16-bit input and output storage regis- 
ters. 

@ rn Built-in DMA capability offering maximum data 
rates to 850K words per second-on inputs, 730K 
words per second on outputs 

Wide choice of programmable operating modes 
for easy use with instrumentation. 

8 or 16-bit operation with hardware packing of @ bytes into or from words. 

Pin compatibility with 12566BIC interface used 
in other H P  1000 Computers and Systems. 

+6V DEVICE 
INTERFACE $4:a\:: 

7545 1 TO 
DEVICE 

DEVICE COMMAND AND DATA OUTPUT 
VOL rnax = 0 . N  
VOH rnax = 6.OV 
VOH mln = 4.OV 
IOL rnax = 270 mA (Slnk) 
IOH rnax = 4 mA (Source) 

DATA INPUT 
IH rnax = 16 mA (Source) 
Im rnax = 4 mA (Slnk) 
VIL rnax = 0.8V 
VIH mln = 2V 
VIH rnax = 15V 

DEVICE 

m Functional Specifications 

~ ~ c ? ~ r ~ ~ s ~ e r s  either 8 or 16 parallel bits at a 
time. 

Maximum Rate& The following transfer rates can be 
attained in a quiescent RTE-A environment with the 
12006A interface in the highest priority position. 

Processor Input Output 
A400lA600t 850k Wordslsec 730k Wordslsec 
A700 790k Wordslsec 650k Wordslsec 
A900 740k Wordslsec 500k Wordslsec 

Typical CPU-to-CPU Transfer Rate: Less than 50% 
of the output rate. 

Circuits and Logic Levels: See Figure 4-1, at right. 

Logic Level Choices: TTL (+5V) is standard; re- 
moval of six resistor packages converts the interface to 
+12V level. 

@ Byte Packing: For use with 8-bit devices, such as 
tape readers, tape punches, and some line printers, 
the interface may be programmed to automatically 
packlunpack bytes intolfrom 16-bit computer words. Figure 4-1.  12006A Circuits and Logic Levels 

t12V DEVICE 
INTERFACE ) I::> 

75451 TO 
DEVICE 

DEVICE COMMAND AND DATA OUTPUT 
VOL rnax = 0.7V 
VOH rnax = 12.8V 
VOH mln = 8.OV 
IOL rnax = 290 mA (Slnk) 
Ion rnax = 1.8 mA (Source) 

DATA INPUT 
IL rnax = 0.8 mA (Source) 
Im max = 0.04mA(SlfIio 
VIL rnax = 0.8V 
VIH mln = 2V 
VH rnax = 15V 
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Device Command Sense Selection: The interface 
can be set to respond to either high-true or low-true 
device command from the interfaced device for card- 
device synchronization. 
Clocked Mode: The parallel interface supports a 
clocked mode in which data transfers tolfrom external 
devices are synchronized by a flag-to-device hand- 
shake that is clocked by the external device. 
Transparent (asynchronous) Mode: The parallel in- 
terface can also be used to send data to or receive 
data from one or several devices, such as indicators or 
switches, that do not provide or use any type of clock- 
ing signal. Information is output to the destination 
device (s) exclusively under program control and input 
information may be read at any time. 

Control and Status Bit Communication 
Control Output: Four control bits may be sent to the 
interfaced device via an output control word for use 
as control, command, or address bits. For instance, 
they can be decoded to address any of 16 device 
registers or actions, or to address any of 16 devices 
connected to the same parallel interface. 
Status Input: Four status bits may be received from 
the interfaced device via an input control word. 

Direct Memory Access (DM.) Operation 
DMA Accessibility: The 12006A can access memory 
under control of its 110 master processor, regardless 
of how manv other interfaces in the svstem are also 

Software Support: The 12006A interface is supported 
by RTE-A interface driver ID.50. 
Diagnostic Support: A diagnostic test and test con- 
nector for the 12006A interface are provided in the 

e 
HP 246 12A A-Series Processor and Interfaces Diag- 
nostic Package. 
Installation: Set device command sense switch to ap- 
propriate level; set the interface's I10 address on the 
select code switches; turn off power to the computer 
and interfaced device; plug the interface into the com- 
puter backplane; connect an appropriate cable from 
the interface to the device; and integrate the interface 
driver into the operating system if that has not been 
accomplished previously. 

NOTE: The I10 address setting of the intetface select 
code switches is independent of the interface card's 
position in the computer backplane. 

DC Current Requirements a 
Configured as a +SV Device Interface: 1.94A 
(+5V), 0.179A (+12V). 
Configured as a +12V Device Interface: 1.61A 
(+5V), 0.175A (+12V). 

Physical Characteristics 
accessing m6mory via DMA. 

. 
Dimensions 

Self Configured, Chained DMA Mode: The I10 
master processor on the 12006A interface suppons a 289 mm (1 1.38 in.) long, 172 mm (6.75 in.) wide, 
self configuring mode of operation. In this mode, in- 1.6 mm (0.063 in.) board thickness, with 10.2 mm 
stead of interrupting the central processor after a (0.4 in.) top-of-board parts clearance and 5.1 mm 
block transfer, the I10 processor fetches a new set of (OS2 beneath-b0ard 
control words for the next transfer. This process con- 

0 
tinues as long as additional sets of control words are Net Weight 
available. Chained DMA transfer is particularly useful 370 grams (13 0~1.  
for storing several sequential scans of measurement 
channels from an instrumentation subsystem into 

e 
memory, which can be accomplished without inter- 
rupting computations or other processing by the cen- 
tral processor. 

Configuration Information 
Computer and System Compatibility: The 12006A Ordering Information 
Parallel Interface is compatible with all HP 1000 A- 
Series Computers and Systems. HP 12006A Parallel Interface 
Connector Compatibility: The 12006A interface 
printed circuit cable connector is pin-compatible with The 12006A Parallel Interface includes: 
the 12566BlC Microcircuit Interface, permitting direct 1. 12006-60003 Parallel interface card. 
substitution of an HP 1000 A-Series Computer or Sys- 2. 5061-3426 48-pin Connector Kit. tem with the 12006A interface for an HP 1000 MIEI 
F-Series System with 12566BlC interface. 3. 12006-9000 1 Installation and Reference manual. 

a 



HDLC Interfaces for NS11000 
and DSI1 000-IV Communication 

a 

@ HP 1000 A-Series Computer Interfaces product numbers 12007B and 12044A 

The HP 12007B and 12044A are interfaces for com- 
munication between NS11000 or DS11000-IV network 
nodes based on HP 1000 A-Series Computers. They 
also support DSI1000-IV communication tolfrom 
12794B and 12825A counterpart interfaces in remote 
HP 1000 MIEIF-Series Computers. The 12007B inter- e face is used for communication via modems and tele- 
phone lines and the 12044A is used for communica- 
tion via direct, hardwired link. 

The 12007B and the 12044A are microprocessor- 

@ based interfaces that use the widely accepted, full- 
duplex High Level Data L i i  Control (HDLC) 
protocol to maximize communications efficiency and 
reliability. The interfaces handle all HDLC protocol 
generation, including CRC-CCITT error checking, 
on-board buffer management, and all modem control 
tasks (1 2007B interface only). In conjunction with 

dB 91790A NS11000 or 91750A DSI1000-IV software, 
the HDLC interfaces support high-level user access 
between HP 1000 computers. 

Features 
w Availability of both modem and direct connect 

interfaces maximizes network flexibility. 

w On-board microprocessor off-loads the computer, 
making possible larger networks and leaving m. more CPU capacity for processing user's applica- 
tions. 

w 16K bytes of RAM memory for extensive on- 
board message buffering. 

w Firmware-codtrolled automatic power-up self-test 
to help assure interface integrity. 

w Supports remote Forced Cold Load (FCL) over 
NS11000 and DS11000-IV links. 

w Supports remote Virtual Control Panel access to 
A-Series NS11000 and DS11000-IV network nodes. 

w Long term communication line statistics and 
message logs are available through user request 
via DS11000-IV software to facilitate checks of 
line quality and assist link troubleshooting. 

HDLC interface for NS11000 or  DS11000-IV to 
NS11000 or  DS11000-IV communication links 

@ with microprocessor management of HDLC 
protocol, CRC-CCITI' error checking, buffer 
management, DMA transfers, and modem con- 
trol tasks. 

w Data rates to 2573 bps. , 

w 12007B interface supports synchronous full 
duplex modems. 

w 12044A interface supports hardwired links up to 
2.2 km (1.36 miles). 

w 12044A optically isolated input breaks ground 
loops, maximizing noise immunity for direct 
connect links. 

Functional Description 
On-Board Microprocessor Off-loads Host 
Computer 
A powerful microprocessor on the HDLC network 
interface manages routine communications processing, 
freeing the host computer for applications oriented 
tasks. Under control of on-board firmware, the micio- 
processor converts command words into actions, such 
as establishing the communications link and loadingl 
unloading data between the on-board buffers and the 
host CPU. The microprocessor also performs the pro- 
tocol generation and interpretation, error checking, 
and error recovery by retransmission tasks, all without 
the attention of the host computer. 
Numerous user-programmable parameters are available 
to tailor the interface to specific applications and con- 
figurations, which are also managed by the micropro- 
cessor. For example, the number of retransmissions of 
frames in error can be set by the user, or a default of 
10 may be used. Frame size is accessible, as are con- 
trollable communication line timeouts to promote 
maximum use and efficiency of the communication 
links. 
Interface buffer tasks, also microprocessor managed, 
include packing bytes into words for Direct Memory 
Access transfers to the host CPU and unpacking 
words into bytes for transmission. 
Finally, on the 12007B interface, the microprocessor 
handles the synchronous modem control signals and is 
capable of setting additional modem control lines, 
such as Rate Select. 

F i w a r e  Controlled Self Tests 
On-board, firmware-controlled.self-tests, performed at 
power-up, help to assure reliable operation of the 
HDLC network interface and minimize troubleshooting 
time. These tests check out the RAM and ROM 
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menlories, the Direct Memory Access operations, 
baud rate generators, and the UO ports of the com- 
munication interface. 

Communication Line Statistics 
Eleven long-term statistics are accumulated automati- 
cally and buffered on the interface. These statistics 
can be easily read by the user to help determine the 
quality of the communication line and to aid link 
troubleshooting. All statistics are cleared when read, 
facilitating use, since they are 16-bit unsigned integers 
(0-65535) that will roll over if not cleared or reset. 
The eleven long term statistics are: 

1. Information frames correctly received. 
2. Receiver Ready frames received. 
3. Receiver Not Ready frames received.' 
4. Reject frames received. 
5. Receive process overruns. 
6. CRC errors. 
7. Abort sequences received. 
8. Receive buffer overflows. 
9. SIO chip receiver overruns. 

10. Frames with incorrect address field. 
11. CMDR frames received. 

Remote Forced Celd Load Capability 
The HDLC network interfaces support Rtmote Forced 
Cold Load (FCL) in which a remote HP 1000 A- 
Series Computer is forced to accept and run a new 
program load regardless of its current state. In this 
way, the HDLC interfaces and the 91790A or 91750A 
software provide a ca ability that supports completely 
unattended remote I& I1000 or DS11000-IV nodes. 

Remote Virtual Control Panel Capability 
The 12007B and 12044A interfaces can be set to 
support V i l  Contra1 Panel (VCP) access to an 
HP 1000 A-Series System from the system console 
at any remote but adjacent HP 1000 System in the 
same network. With VCP capabii ,  an operator at 
the remote console can examine and change the con- 
tents of registers and memory locations, control execu- 
tion of diagnostics and other programs, and select a 
bootstrap loader and initiate the boot-up of the RTE- 
A System. By making possible a considerable degree 
of remote fault diagnosis and maintenance, this VCP 
capability greatly augments the support for completely 
unattended NSI 1000 and DS/ 1000-IV A-Series nodes. 

Functional Specifications 
Communications 
Interface Level: EIA RS-232-C and EIA RS-449, and 
CCI'IT V.28, V.lO, and V.ll. 
Internally-Clocked Data Rates:' 300, 1200, 2400, 
4800, 9600, 19200, 57600, and 230000 bitdsecond. 
Externally-Clocked Data Rates: To 257.000 bits/sec- 
ond. a 
Transmission Mode: Full-duplex, bit-serial synchro- 
nous. 
Message Buffering: Seven frames in either direction 
(14 frames total, witb up ta 1024 bytes per frame) 
may be buffered using tht 16k byte onboard RAM 
memory. , ) 

Error Detection and Correction: Errors are detected 
using CRC-CCITT cyclic redundancy checking on all a 
frames sent or received. The interface retransmits, or 
requests retransmission of all frames with errors to 
attain error-free data transfer. The maximum number 
of retransmissions may be user specified. If not user 
specified, the maximum number of retransmissions 
initiated by the interfa- defaults to 10. 

0 
12007B Interface Signals: See Table 4-2. 
Usable 12044A Data Rates and Direct Connect 
Cable Length: Usable direct connect data rate 
depends on the length of the cable used for data 
transfer, as shown below: 

DATA RATE TO CABLE LENGTH 
a 

257,000 blts/seo 1 .O km (0.621 miles13279 feet) 
57,800 Mdsdo 2.2 km (1.367 mlles17218 feet) 

Line Protocol: The HDLC network interfaces imple- 
ment a superset of the High Level Data L i i  Control 
(HDLC) communications protocol, which is not suit- 
able for general-purpose HDLC communications. It 
should be used only for HP 1000-to-HP 1000 commu- 

e 
nications links in the NSI1000 or DS/1000-IV envi- 
ronment. 

European Licensing of HDLC Modem 
Interface 
The 12007B HDLC Modem Interface has been 
granted an FTZ license for use in Germany and a 
GPO license for use in the United Kingdom. 

Configuration Information 
Computer and System Compatibility: The 12007B 
and 12044A HDLC Interfaces are compatible with all 
HP 1000 A-Saries Computers. and Systems. 
Software Support: Operation of HDLC network inter- 
faces is supported by HP 91790A NS11000 software 
and HP 91750A DSI1000-IV software, as described in 
the respective data sheets on pages 5-1 and 5-15. 
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Table 4-2. HP 12007B Interface Signals 

Where: DCE dep = Depends upon external DCE device and connection. 
FIW = Set by interface firmware. 

Computer I10 Channels Reauired: One per HDLC 

CClTT 
V.24 

8lQNAL 

104 
103 
108 
105 
108 
109 
114 
115 
113 
125 
107 
142 
141 
140 
110 
11 1 -- -- 
119 
118 
120 
121 
122 

a network interface. 

EIA 
RS-2324 
SIGNAL 

BB 
B A 
CB 
C A 
CD 
CF 
DB 
DD 
D A 
CE 
CC -- -- -- 
CG 
CH - -- 
SBB 
SBA 
SCA 
SCB 
SCF 

EIA 
RS-448 

SIQNAL 

RD 
SD 
CS 
RS 
TR 
RR 
ST 
RT 
TT 
IC 
DM 
'rM 
LL 
RL 
SQ 

SFISR 
IS 
NS 

SRD 
SSD 
SRS 
SCS 
SRR 

- 
Diagnostic Support: A diagnostic test and test con- 
nectors for the 12007B and 12044A interfaces are 
provided in the HP 24612A A-Series Processor and 
Interfaces Diagnostic Package. 

4D Compatible U.S. Modems and Communication 
Lines: The 12007B interface is compatible with mo- 
de- listed in Table 4-3. Strapping requirements and 

e recommendations for U.S. modems used with the 
12007B are given in the HDLC F i w a r e  Installation 
Manual (5955-7626). 

SOURCE 

DCE 
DTE 
DCE 
DTE 
DTE 
DCE 
DCE 
DCE 
DTE 
DCE 
DCE 
DTE 
DTE 
DTE 
DCE 
DTE 
DTE 
DTE 
DCE 
DTE 
DTE 
DCE 
DCE 

Table 4-3. HP 12007B Connections, Modems. 
and Data Rates 

CONNECTION MODEM MAX SYNCHRONOUS I VIA 1 TYPE DATA RATE I 

DEFAULT 

None 
None 
DCE dep 
FIW 
FIW 
DCE dep 
None 
None 
None 
DCE dep 
DCE dep 
DCE dep 
FIW 
FMI  
DCE dep 
FMI  
FIW 
FMI 
None 
None 
FMI  
DCE dep 
DCE dep 

FUNCTION 

Recehre Data 
Send Data 
Clear to Send 
Request to Send 
Data Termlnal Ready 
Recelver Ready (data carrier detect) 
Send Tlmlng (transmit clock) 
Recehre Tlmlng (recehre clock) 
Termlnal Tlmlng 
Incoming Call (Rlng Mcator)  
Data Set Ready 
Test Mode 
Local Loop-back 
Remote Loop-back 
Signal Quality 
Select FrequencyISelect Rate 
In Servke 
New Slgnal 
Secondary Receive Data 
Secondary Send Data 
Secondary Request to Send 
Secondary Clear to Send 
Secondary Recehrer Ready 

M a t e  Unes 

European Modems: Contact local European HP sales 
office for information. European modems and inter- 
faces should have approval of PTT in each country. 

Dlal-Up 

Counterpart Interfaces in Other HP 1000 
Systems: 

Bell 201C 
Bell 208A 
Bell 209A 
HP 37230A' 

A-SERIES MIEIF-SERIES 
INTERFACE INTERFACE 

to 2400 bkslsecond 
to 4800 bkslsecond 
to 9600 bltslsecond 
to 19200 bkslsecond 

Dlscontlnued product, Hsted here for reference onty. 

Bell 212A 
GDC 212A 

Modem Conn. 120078 127948 
Dlrect Conn. 12044A 12825A 

to 1200 bltslsecond 
to 1200 bkslsecond 

12007B Installation: Set the interface configuration 
switch for baud rate. 128 or 1024 byte maximum 
buffer size. and forced cold load enableldisable. Set 
I10 address on the select code switches and VCP 
enableldisable. With power off. plug the interface into 
the computer I10 backplane, connect the supplied 
cable to the compatible customer-furnished modem. 
and integrate the interface card and 91790A or 
91750A software into the RTE-A operating system. 

12044A Installation: Set the interface configuration 
switch for baud rate, 128 or 1024 maximum buffer 
size. and forced cold load enableldisable. Set I10 
address on the select code switches and VCP enable1 
disable. With power off. plug the interface into the 
computer I10 backplane. fabricate any necessary 
direct connect extension cables. connect cables 
between the local 12044A interface and the remote 
12044Al12825A interface. and integrate the interface 
card and 91790A or 91750A software into the RTE-A 
operating system. 

NOTE: The I10 address setting of the interface select 
code switches is independent of the interface card's 
position in the computer backplane. 
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DC Current Requirements 
12007B: 2.6A (+5V), 0.35A (+12V), 0.18A (-12V). 
12044A: 2.4A (+5V), 0.31A (+12V). 0.04A (-12V). 

Physical Characteristics 

Dimensions 
289 mm (11.38 in.) long, 172 mrn (6.75 in.) wide, 
1.6 mm (0.063 in.) board thickness. with 10.2 mm 
(0.4 in.) top-of-board parts clearance and 5.1 mrn 
(0.2 in.) beneath-board clearance. 

Ordering Information 
NOTE: The, 120078 and 12044A interfaces are for 
use only in the 91 790A NS/1000 or 91 750A 
DSI1000-IV environment for HP 1000-to-HP 1000 
communication links. They are not general-purpose 
HDLC interfaces. 

HP 120078 HDLC Network Modem 
Interface 

HP 12044A HDLC Di~ect Connect Network 
Interface 
The 12044A HDLC Interface includes: 

1. 5061-4938 A-Series Programmable Serial Duect 
Connect Interface card. 

2.91750-80008 and 91750-80009 Network Firmware 
ROMs. 

3. 5061-3422 5 meter (17 ft.) Direct Connect Inter- 
face Cable with a male connector and 5061-4908 
5 meter (17 ft.) Direct Connect Interface Cable 

4 
with a female connector. Tagether, these cables 
complete a link between HDLC direct connect 
interfaces in two different HP 1000 systems, 
although extension cables made with 91712A, 
91713A. or 9 1714A accessories may also be 
required. 

4. 5061-342 1 Direct Connect Loop-Back Verifier 
Hood. 

5. 5955-7626 HDLC Firmware Installation Manual. a 
6. 12042-9 1002 PSI Duect Connection from A-Series 

Computers Installation and Service Manual 

HP 12044A Options 
0 

001: Provides one set of updated firmware ROMs. 

002: Deletes cables and loop-back verifier hoods 
(items 3 and 4) from the 12044A (for second 
HDLC direct connect interface in an NS/1000 or 
DS/loOo-IV link). rn 

The 12007B HDLC Interface includes: HP 12044A Accessories 
5061-4940 A-Serbs 91712A: Assembled 75 meter (255 ft.) extension Interface card. cable with 24-pin connectors for NS/1000 

2.91750-80008 and 91750-80009 Network F i w a r e  or DS/1000-IV direct connections. 
ROMs. a - 

3. 5061.4914 5 meter (17 ft.) RS-232-C Modem 91713A: Pair of 24-pin cable connectors for user 
Interface Cable fabricated cable-to-cable direct connect ex- 

4.5061-3425 RS-232-C Loop-Back Verifier Hood. tension cable (cable pan number 8 1 2 0 - 3 0 9 6  
not supplied). 

5. 5955-7626 HDLC Firmware Installation Manual. 
6. 12042-91001 PSI Modem Comekdon from A- 91713A Opt 001: Pair of edge connectors for user 

Series Computers Installation and Service Manual fabricated card-to-card direct connect cable 
(cable part number 8120-3096 not sup 
plied). - 

HP 12007B Options 
91714A: 300 meters (984 ft.) of 8120-3096 direct 

001: Provides one set of updated firmware ROMs. connect cable wi th  24-pin cable connectors 

002: Substitutes 5061-4923 5 meter (17 ft.) RS-449 
Modem Interface Cable and 506 1-49 15 RS-449 

and a connector kit for user fabricated 
direct connect extension cable. 

Loop-Back Verifier Hood for 12007B Cable and NOTE: HP 8120-3096 cable is equivalent to Belden 
hood (5061-4914 and 5061-3425) listed above. YR19169. No other cable is supported. 



PROM Storage Module 

i, HP 1000 A-Series Computer Interfaces product number 12008A 

The HP 12008A PROM Storage Module provides 
mounting for up to 64K bytes of off-line PROM stor- 
age for HP 1000 A-Series Computers and Systems. 
For applications in which operating system and user 
software can be stored in PROMs, the use of the 
12008A PROM Storage Module offers the following 0' advantages: 

1. Non-volatile storage, unaffected by loss of power 
regardless of duration. 

2. Rugged aorage medium that is usable in envlmn- 
ments too harsh for flexible or hard disc or other 
mechanical storage devices. 

3. For minimal storage requirements, the PROM 
module is more compact and less costly than disc 
aorage. 

@'I/o Master Processor and PROM interface logic on 
the PROM module can load software into main mem- 
ory at up to 1.7M bytestsecond in blocks that can 
range in size from 2 bytes up to 64K bytes. This can 
include automatic bootup of PROM-resident programs 
at power on. The size and destination of the transfer 
into main memory is dynamically determined under 
software control. Multiple PROM modules can be 
used to keep several different software systems resi- 
dent inside the A-Series Computer. Any of these sys- 
ems can be loaded extremely quickly under program 

*control or under Direct Memory Access. NOTE: Ro- 
grams may not be executed directly from PROM, but 
mum be loaded into main memory for execution. 

Features 
rn Capacity for 64K bytes of PROM storage. 

Automatic program load on power-up capability. 

rn Multi-system storage with multiple PROM 
modules. 

rn Dynamic control of transfer size and destination. 

1.7M bytetsecond transfer rate into main 
memory. 

rn Direct memory access capability. 

Functional Specifications 
Organization 
Capacity: 32 sockets for 16K PROMs; 64K bytes, 
maximum. 
Minimum Block Size: 2 bytes. 

PROM Selection and Programming 
Recommended PROMs: Intel 2716 or equivalent 
UV-erasable 16K PROMs. 
PROM Burners: PROMS may be programmed using 
any commercial PROM burner. 

Transfer Characteristics 
Minimum Transfer: 2 bytes under program control, 
10 bytes under DMA control. 
Maximum Transfer: 64K bytes under DMA or 
program control. ' 
Maximum Transfer Rate: 1.7M bytestsecond under 
DMA control. 

Configuration Information 
Computer and System Compatibility: The 12008A 
PROM Storage Module is compatible with all HP 
1000 A-Series Computers and Systems. 
Card Cage Slots Required: One per 12008A PROM 
Module. 
Diagnostic Support: A diagnostic test for the 12008A 
PROM Storage Module is provided in the HP 24612A 
A-Series Processor and Interfaces Diagnostic Package. 

Installation: Set the select code switches on the 
PROM module to the appropriate select code I t0  ad- 
dress and plug the PROM module into an I t0  slot in 
the computer backplane. 

NOTE: The I 1 0  address setting of the interface select 
code switches is independent of the interface card's 
position in the computer backplane. 

DC Current Requirements 
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Physical Characteristics 
Dimensions 

Ordering Information 

HP 12008A PROM Storage Module - 
mm in') longs 172 mm (6'75 in') The 12OOaA PROM Storal. M d e  includes: 1.6 mm (0.063 in.) board thickness, with 10.2 mrn 

I 0.4 in.) tbp-of-bokd parts clearance and 5.1 mm 1. 12008-60002 PROM Storage Module. 
0.2 in.) beneath-board clearance. 

2. 12008-90001 PROM Storage Module Reference 
Net Weight manual. 
340 grams (12 02). 

19 



HP-IB* Interface 

4B 

d) 
HP 1000 A-Series Computer Interfaces product number 12009A 

The HP 12009A HP-IBo Interface provides for con- 
nection of up to 14 Hewlett-Packard Interface Bus 
compatible devices to HP 1000 A-Series Computers or 
Systems. HP-IB interfaceable devices include flexible 
and hard disc drives, printers, magnetic tape drives, 
plotters, graphics digitizers, and an extensive list of 

() measurement instruments. 

F:.",z,"to low cost peripherals. 
Capacity of up to 14 devices. 
Simple software control of HP-IB based 
instrumentation systems. 
Built-in DMA capability for optimum 110 
efficiency. 

@ rn Burst transfer rates to 940, byteslsecond. 
Concurrent operation of multiple HP-IB buses 
under control of the RTE-A operating system. 
110 driver support with RTE-A operating system. 

The 12009A LP-IB Interface connects to the signal 
lines shown in Figure 4-2, acting as DEVICE A. Eight 
bidirectional data'bus Lines carry coded messages in 
bit-parallel, byte-serial tolfrom other devices on the 
bys, with each byte transferred from one "talker" to 
dne or more 'Listeners". Data is exchanged asynch- 
ronously using interface messages to set up, maintain, 
and terminate an orderly flow of device-dependent 
messages. Three data byte transfer control limes con- 
trol the transfer of each byte of coded data on the 
eight data lines. The five general interface manage- 
ment lines ensure an orderly flow of information 
within the HP-IB. 

l The Hewlett-Packard Interface Bus (HP-IB) is 
HP's implementation of IEEE Standard 488-1978: 
"Digital Interface for programmable instrumenta- 
tion" and identical ANSI Standard MCl . l. The 
term "HP-IB is used to identify Hewlett-Packard 
instruments and peripheral devices conforming with 
this standard. 

The HP-IB functions of the 12009A interface are 
largely embodied in a CMOSISOS LSI integrated cu- 
cuit chip that works with the I10 master processor LSI 
chip and circuits to manage HP-IB control and com- 
munications. 

I DEVICE A 

I WEN, h D  :~ 
CONTROL 1 1 1 1 1  

1 1 1 1 1  I 

(E.Q., 
COMWTER) 

c-->- 
DEVICE B 

ONLY ABLE 
TO LISTEN 

(E.Q., SIGNAL 
GENERATOR) 

I I 

( DEVICE D 

ONLY ABLE 
TO TALK 

(E. G. , I C0"NI-m) 

DATA BYIT 
TRANSFER 
CONTROL 

GENERAL 
INTERFACE 
MANAGE- 
MENT 

L YB 
(Data InputlOutput) 

I I I I I I I DAV (Data Valld) - NRFD (Not Re- 
rw Data) 
NDAC (Not Data 
Accepted) 1 1 1 1 L IFC (lntd- 
Clear) 
ATN (Attentbn) 
SRO l S . ~ l c o  

Enable) 
€01 (End or 
W t l l y )  

Figure 4-2. HP-IB Interface Bus Concept 
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Functional Specifications 

Capacity 
Discs per 12009A Interface: See HP 1000 Ordering 
Guide, 5954-8564 or later revision. 
Other HP-IB DevicesIInterface: Up to 14. 

Switch-Selectable Operating Modes 
High Speed Mode: Selects operation at data rates to 
940K byteslsecond, maximum. Only 7 high speed 
devices plus the 12009A are supported on the bus. 
Normal Mode: Selects operation at data rates to 
SOOK byteslsecond. maximum. Up to 14 normal 
speed devices may be on the bus. 
Matching Requirement: All devices connected to the 
same bus must be compatible with the selected mode 
For that reason, separate 12009A interfaces will be 
required to interface both high speed mode and nor- 
mal mode devices to the same A-Series Computer or 
System. 
System Controller Mode: A two position switch 
enables or disables 12009A operation as system 
controller. 

Bus Characteristics 
Bus Signal Lines: See Figure 4-2, page 4-13. 
Logic Levels, Line Terminations, Line Drivers, and 
Line Receivers: AU characteristics conform to IEEE 
Standard 488- 1978. 
Maximum Cable Length for Normal Mode Opera- 
tlon: 2 meters (6.5 ft.) per device connected, with a 
20 meter (65 ft.) total length. The maximum number 
of devices is accommodated by using shorter than 
maximum cable length between devices. 
Maximum Cable Length for High Speed Operation: 
2 meters (6.5 ft.) per device connected, with a 15 
meter (48.75 ft.) total length. Additional load resis- 
tors, provided with the interface, are required. 

Direct Memory Access (DMA) Operation 
The 12009A can directly access computer memory 
under control of its I10 master processor regardless 
of how many other interfaces in the system are also 
accessing memory via DMA. 

Transfer Rates 
High Speed Mode: Up to 940K bytes per second 
via Direct Memory Access when HP-IB interface is 
plugged into the highest priority I10 slot (next to 
the central processor board) in the card cage. 
Normal Mode: Up to 500K bytes per second via ' 

Direct Memory Access. 

Configuration Information 
Computer and System Compatibility: The 12009A 
HP-IB Interface is compatible with all HP 1000 A- 
Series Computers and Systems. 

Software Support: The 12009A interface is supported 
by RTE-A interface driver IDm37. Use of Hewlett- 
Packard printers, magnetic tape units, and disc memo- 
ries with the 12009A interface is supported by RTE-A 

a 
device drivers DDC12, DD'12, DDm23, DDm24, 
DD'33, and DDM30, which work with interface driver 
ID'37. 

Diagnostic Support: A diagnostic test for the 12009A 
interface is provided in the HP 24612A A-Series 1) Processor and Interfaces Diagnostic Package. 

Installation: Set interface card switches to select (or 
unselect) .operation as bus controller, normal or fast 
settling time, appropriate HP-IB bus address and con- 
trol functions, and appropriate I10 address select 
code; turn off power to the computer and interfaced 
devices; plug the interface into the computer back- 
plane*; connect the bus cable from the interface to 
HP-IB devices; and integrate the interface driver into 
the operating system if that has not been accom- 
plished previously. 

e 
NOTE: To achieve maximum data rate in high 
speed mode, the HP-IB interface must be plugged 0 into the card cage slot next to the central proces- 
sor; I10 address setting of the interface select code 
switches is independent of the interface card's posi- 
tion in the computer backplane. ' 

DC Current Requirements 
2.1A (+SV), 0.084 (+12V).. 

Physical Characteristics 

Dimensions 
289 mm (11.38 in.) long, 172 mm (6.75 in.) wide, 
1.6 mm (0.063 in.) board thickness, with 10.2 mm 

e 
(0.4 in.) top-of-board parts clearance and 5.1 mm 
(0.2 in.) beneath-board clearance. e 
Net Weight 
710 grams (25 oz) with HP-IB cable. 

Ordering Informa tion 

HP 12009A HP-IB Interface 
The 12009A HP-IB Interface inciudes: 

1. 12009-60020 HP-IB interface card. 

2. 12009-60014 2 meter (6.5 ft.) HP-IB RFI filter 
Cable. 

3. 12009-90001 Reference manual. 

HP 12009A Option 001 (b 
Replaces 12009-60014 2 meter cable with 12009- 
60015 4 meter (13.1 ft.) HP-IB RFI filter cable. 



Breadboard Interface m HEWLETT 
PACKARD 

4b 
HP 1000 A-Series Computer Interfaces product number 12010A 

The HP 12010A Breadboard Interface provides the 
standard A-Series I10 master circuit along with space 
for sixty 16-pin wire wrap sockets for user-designed 
custom interfaces. The printed circuit layout is based 
on a 2.5 mm (0.1 in.) by 7.6 mm (0.3 in.) matrix, 
which accommodates any mix of dual or single in-line 

@ integrated circuits. All signals needed by the user are 
brought along with dc power supply voltages to con- 
venient, labelled connection pads along the edge of - 

a the I10 master circuit area. 

Features 
Standard A-Series I10 master interface to 
computer backplane. 
Built-in DMA capability for optimum I10 
efficiency. 

@ 60-socket space for user's circuits. 

m, TT~icompatible signals. 

Functional Specifications 
4D UO Master 

Purpose: To assure compatibility of user-designed @ interfaces with the high performance IM) design of 
A-Series Computers, the Breadboard Interface in- 
cludes the same 110 master circuit as other A-Series 
interfaces. This includes the CMOS LSI I10 Processor 
chip, which executes 110 instructions, and other cir- 
cuits that make high speed transfers possible. 

Determination of 110 Address: 110 address select 
code is set by select code switches and is independent 
of interface card position along the A-Series back- 
plane bus. 

110 Addressing: The Breadboard Interface may be 
pre-addressed by presetting the select code into its 
Global Register (GR), which leaves the six select code 
bits of I10 instructions available for addressing regis- 
ters or other functions on the interface. Alternatively, 
the GR 'can be turned off and the select code bits in 
each instruction can be used to address the user- 

) designed custom interface. 

I10 Device Interrupt Priority: Depends upon I10 
interface position in the card cage with respect to the 
processor board. 

Interrupt Masking: Under program control an inter- 
rupt mask register provides selective inhibition of 
interrupts from specific interfaces under program con- 
trol. This capability can be programmed to temporarily 
cut off undesirable interrupts from any combination 
of interfaces when they could interfere with crucial 
transfers. 
Direct Memory Access (DMA): The I10 master sup- 
ports DMA capability for user's circuits on the Bread- 
board Interface. This feature reduces the number of 
interrupts from one per data item (byte or word) to 
one per complete DMA block transfer, greatly reduc- 
ing overhead and increasing throughput. 
Self-Configured, Chained DMA: A self-configuring 
mode of DMA operation is available for series of 
DMA transfers. In this mode, instead of interrupting 
after a block transfer, the 110 master fetches a new 
set of DMA control words for the next transfer, 
reconfigutes itself, and initiates another block transfer. 
This chained process continues as long as additional 
control word sets are available. 
Data Packing under DMA: When byte mode is 
specified in control word instructions, the I10 master 
automatically manages byte packing or unpacking. 
Maximum Achievable DMA Rate: 700,000 words1 
second (1.4M byteslsecond) . 
Virtual Control Panel Support: The I10 master sup- 
ports the provision of virtual control panel interface 
capability on user-designed custom interfaces based on 
the Breadboard Interface. 
110 Master Signals and Timing: Refer to the 
HP 1000 AIL-Series I10 Interfacing Guide (02103- 
90005). 

User's Circuit Space 
Area: 133 mm (5.25 in.) by 146 mm (5.75 in.). 
Organization: The user's circuit area is organized into 
ten column pairs of 53 circuit pads each for mounting 
up to 60 16-pin wire wrap integrated circuit sockets or 
any other combination of dual in-line integrated circuit 
sockets with different numbers of pins. 
Maximum Component Height above board surface: 
10 mm (0.4 in.) for an interface capable of being in- 
stalled in any circuit card position in any A-Series 
computer. 
Maximum Permissible Depth below board for leads 
or  attaching hardware: 5 mm (0.2 in.). 



Breadboard Interface 

Power- Dissipation 
Maximum per A-Series Interface Card: 17W1 deter- 
mined by air flow provided through A-Series computer 
card cages. 
I10 Master Dissipation: 5.29W. 
Power Dissipation Capacity available for user's 
circuits: 11.7W. 

Configma tion Informa tion 
Computer and System Compatibility: The I10 mas- 
ter on the 12010A Breadboard Interface is compatible 
with all HP 1000 A-Series Computers and Systems. 
Software Support: User's custom-designed interfaces 
based on'the 12010A Breadboard Interface will re- 
quire user-written RTE-A driver software,which can be 
modeled on general purpose RTE-A driver ID'50. 
Diagnostic Support: Diagnostics for user's custom- 
designed interfaces must be written by the user. A 
kernel diagnostic, supplemented by a BASIC-like 
interactive diagnostic test and design language is pro- 
vided in the 24612A Diagnostic Package to assist the 
user's diagnostic development effons. 
Installation: Build user's custom interface on the 
Breadboard Interface; establish control settings as re- 
quired -for the user's custom application; set select 
code switches to the appropriate I10 address; turn off 
power to the computer and the interfaced device; plug 
the custom interface into the computer backplane; 
connect an appropriate cable from the interface to the 
external device; and integrate the interface and its 
user-written driver into the RTE-A operating system if 
that has not been accomplished previously. 

NOTE: The I10 address setting of the interface select 
code switches is independent of the interface card's 
position in the computer backplane. 

Electrical Specifications 
DC Current Requirements 
The 110 master requires 0.912A (+5V) and 0.061A 
(+12V). 

Standard Backplane Power Connections 
DCIAC Voltages Interface Card P2 Pins 

+5V dc 35, 36, 37 
+12V dc 41, 42 
-12V dc 43, 44 

19.5V m s ,  25 kHz* 47, 48 
Common 2, 15, 17, 21, 27, 34 
19.5V ms ,  25 kHz* 49, 50 

The 19.5V rms, 25 kHz power is available for meet- 
ing unique power supply requirements, such as for 
isolation of grounds. Micro 24, 26, 27, and 29 
Computers and SPUs require the 12159A 25 kHz 
Sine Wave Card for support of 25 kHz ac to inter- 
faces. Micro 14 and 16 Computers cannot supply 
25 kHz ac to interfaces. 25 kHz ac is standard 
without any additions in 2137A, 2139A. and 21568 
Computers and Model 26, 27, and 29 SPUs. 

Physical Characteristics 

Dimensions 
289 mm (11.38 in.) long, 172 rnm (6.75 in.) wide, 
1.6 mm (0.063 in.) board thickness, with 10.2 mm 
(0.4 in.) top-of-board pans clearance and 5.1 mm 
(0.2 in.) beneath-board clearance. 

Net Weight 
313 grams (11 oz) with mating connector. 

Ordering Information 

HP 12010A Breadboard Interface 0 
The 12010A Breadboard Interface includes: 

1. 12010-60003 Breadboard Interface card. ;a 
2. 5061-3426 48-pin Connector Kit. 
3. 02103-90005 AIL-Series I10 Interfacing Guide. 



Extender and Priority 
0 Jumper Cards 

HI? 1000 A-Series Computer Interfaces product numbers 120 1 1A and 120 12A 

The HP 1201 1A and 12012A are, respectively, the 
Extender Card for out-of-card cage access to system- 
connected A-Series plug-in cards and the Priority 
Jumper Card for continuation of the HP 1000 A- 
Series hardware priority chain through an otherwise 

0 unoccupied card cage slot. 

Functional Specifications 
Computer and System Compatibility 
The l2OllA Extender Card and the l2Ol2A Priority 
Jumper Card are compatible with all HP 1000 A- 
Series computers, systems, and card cages. 

Installation 
12011A Extender Card: Remove the plug-in card to 
be accessed, plug the extender card into the card cage 
in its place, and plug the card into the extender 
board. 

12012A Priority Jumper Card: Plug the priority 
jumper card into the vacant card cage slot through 
which the priority chain is to be continued. 

Net Weight 
12011A Extender Card: 426 grams (15 02). 
12012A Priority Jumper Card: 170 grams (6 02). 

Ordering Information 
HP 12011A Extender Card 
The 1201 1A includes: 
120 11-6000 1 Extender card. 

HP 12012A Priority Jumper Card 
The 12012A includes: 
120 12-60001 Priority Jumper card. 





8-Channel Asynchronous Fa HEWLETT 
PACKARD 

d Multiplexer Interface 

dB 
HP 1000 A-Series Computer Interfaces product number 12040D 

The HP 12040D is an Asynchronous Multiplexer 
Interface that can connect up to eight asynchronous 
terminal. ~rinter. or "black boxw devices to an 
HP 1000 'A-~eriks Computer System using a single 

0 II0 =lot' 

Features 
EIA RS-423-A and RS-232-CICCITT V.24 
compatibility. 

m On-board microprocessor off-loads computer. 

On-board buffering with DMA capability. 

Pro&rammable data rates using two baud 
rate generators to eliminate hardware speed 

strapping. 

Automatic baud rate generator configuration. 

Programmable character size, parity checking, 
termination character, and number of stop bits 

I) for flexible control of transmission format. 

Parity, overrun, and framing error detection. 

Bi-directional X-on. X-off control during multi- 
plexer data transmission. 

Two of ten baud rate groups may be simultane- 
ously selected. 

H P  37214A Systems Modem support, which can 
provide up to 7 ports having full modem control 
capabilities. 

Virtual Control Panel (VCP) support. 

Full Duplex o r  Echoplex transmission. 

Capability to edit data prior to passing it to 
computer memory, featuring backspace erase. 

An 8-port Distribution Panel for RS-232 
connections. 

Modem control lines are passed through to the mul- 
tiplexer panel to allow passive full-duplex modem 
support. Active modem control may be achieved by 
adding the HP 37214A System Modem. 

Functional Description 
The 12040D Asynchronous Multiplexer Interface 
provides multiplexed terminal support for up to eight 
asynchronous RS-232-C compatible devices connected 
directly, or through full-duplex asynchronous mo- 
dems*, to the multiplexer. The multiplexer interface 
can operate at programmable data rates up to 38.4K 
bitslsecond on a given channel. For a description of 
the overall throughput performance for the 12040D. 
see the 12040D Performance Brief on page 4-21. 

The 12040D includes an eight-port multiplexer panel 
to provide for convenient connection of EIA 25-pin 
cable connectors from terminals or other devices. 

Functional Specifications 

Capacity 
Channels: Eight full-duplex (transmit and receive) 
communications channels. 

Buffering: Two 254 byte transmit buffers and two 
254 byte receive buffers for each channel. 

Communications 
Interface Level: RS-423-AIRS-232-C or CCITT V24. 

Program-selectable Data Rates: 50, 75, 110, 134.5, 
150, 300, 1200, 1800, 2400, 4800, 9600, 19.2K. and 
38.4K bitslsecond. 

Communication Mode: Asynchronous, bit serial. 

Programmable Communications Parameters: Char- 
acter length from 5 to 8 bits; 1, 1-112, or 2 stop bits; 
and odd, even, or no parity. 

Maximum Connector Panel Cable Length: 91 me- 
ters (300 ft.).  Included cable is 3 meters (9.84 ft.) 
long; longer cable must be fabricated by the user from 
the included 1252-0508 connector kit and separately- 
purchased HP Part Number 8 120-45 10 cabling). 

Virtual Control Panel Support 
The 12040D interface can be set to support a terminal 
connected to multiplexer channel 0 to function as the 
Virtual Control Panel of HP 1000 A-Series computers. ' 



Asynchronous Multiplexer Interface 

Direct Memory Access Operation 

The 12040D can transfer data directly to or from 
computer memory. DMA control is performed on 
the card, reducing the overhead of handling DMA 
operations. 

CodlgumtSon Information 

System Compatibility: The 12040D Asynchronous 
Multiplexer Interface is compatible with HP 1000 A- 
Series Computer Systems operating under the RTE-A 
real-time executive system, Version 4.1 or later. 

The 12040D incorporates firmware designed specifi- 
cally for RTE-A interface driven ID800 (and ID801 
for use with 37214A Systems Modem). The 12040D 
will be compatible with pre-venion 4.1 versions of 
RTE-A if interface driver IDMOO is replaced with 
either ID800 or ID801. Consult the RTE Driver Ref- 
erence Manual (pin 92077.900 11) for more inforrna- 
tion about compatibiity and upgrade. 

S o h a r e  Support: RTE-A interface drivers IDM800 
and IDM801 (for use with 37214A Systems Modem) 
and device driver DDCOO. 

Computer UO Slots Required: 1 per 12040D 
interface. 

HP Terminals and Peripheral Devices Supported: 
See,$he HP 1000 Ordering Guide, 5954-8564 or later 
revision. 

Diagnostic Support: A diagnostic test and test con- 
nector for the 12040D interface are provided in the 
HP 24612A A-Series Processor an8 Interfaces Diag- 
nostic PacQge. 

DC Current Requirements 

Physical Characteristics 

289 mm (11.38 in.) long, 172 mm (6.75 in.) wide, 
1.6 mm (0.063 in.) board thickness, with 10.2 mm 
(0.4 in.) top-of-board parts clearance and 5.1 mm 
(0.2 in.) beneath-board clearance. 

Net Weight 
481 grams (17 oz) with mating connector. 

Ordering Information 
HP 12040D 8-Channel Asynchronous 
Multiplexer Interface 
The 12040D Asynchronous Multiplexer Interface 
includes: 

1. 12040-602 14 8-Channel Multiplexer Interface 
assembly. 

2.28658-60005 8-Channel RS-232-C panel with 
3 meter (9.8 ft.) cable. 

3. 500 1-5278 Mounting Bracket. 
4. 1252-0508 Multiplexer Cable Extender Kit (a set 

of male and female connectors for fabrication of 
an extension cable up to 91 meters (300 ft.) long, 
using separately-purchased cabling, HP Pan Num- 
ber 8 120-45 10). 

5. 12040-90 123 Interface Reference manual. 

001: F i w a r e  upgrade from 12040C Multiplexer. 
Provides 5180-7262 Firmware ROMs, a 12040- 
901 14 Instruction Sheet, and the 12040-90123 
Interface Reference manual. 

002: ~ubstihrtes a 12828-60002 cable for items 2 
through 4 of 12040D. listed above. 

003: Substitutes a 5061-3467 Edge Connector Kit for 
items 2 through 4 of 12040D. listed above. 



HP 12040D and 12100A (A4)OO) 
4D SBC Multiplexers Serial UO 

Performance Brief 

Introduction 
Thii performance brief summarizes results of tests de- 
signed to compare the data transfer performance of 
the current HP 12040C 8-Channel Multiplexer with 0 two new releases - the improved HP 12040D 8- 
Channel Multiplexer and the four-port On-Board I10 
(OBIO) multiplexer on the HP 12100A A400 Single- 
Board Computer (SBC). The multiplexers on the 
HP 12040D and the HP 12 100A SBC both use new 
-ware that has been designed to work with en- 
hanced drivers in RTE-A revision 4.1. This gives per- 
formance significantly better than that available with 
the HP 12040C multiplexer. Tests checked: 

1. Overall throughput with writes followed by block 
mode reads (80 characters) and block mode 
page reads (approximately 700 characters). 

2. N-byte writes for lengths of 1, 80, and 32000 
characters. 

P 
Throughput Performance 
The overall throughput performance test was designed 
to determine firmware and driver efficiency. The tests 
demonstrated throughput performance improvements 

(, of 11% to 53% for four HP 12100A channels vs four 
HP 12040C channels at both 9600 and 19200 baud 
data rates. Comparing eight HP 12040D channels to 
HP 12040C channels, performance improvements 
ranged from 8% to 100%. At 9600 baud, all eight 
HP 12040D channels could be run vs only six of the 
HP 12040C channels. Similar results were obtained at 
19200 baud, where six HP 12040D channels could be 
run vs only four of the HP 12040C channels. These 
data indicate only relative performance. They do not 
preclude the support of more than six terminals on 
the HP 12040C at 9600 baud, or more than six termi- 
nals on the 12040D multiplexer at 19200 baud. This 
is true because the test conditions of continuous block 
mode communication simultaneously on all channels is 
most unlikely to ever occur under actual operating 
conditions. 

New Features 

The greatest advantage that both the HP 12040D md- 
tiplexer and the A400 4-channel multiplexer have with 
respect to the HP 12040C multiplexer is superior flow 
control. This includes supporting the feature of bi- 
directional XodXoff, which empowers the multiplexer 
to pace an external device, if necessary. .If an exter- 
nal device sends data too quickly, the newer multi- 
plexers send an Xoff to the device. The external de- 
vice then stops transmitting (within ten characters) ,. 
and waits until the multiplexer sends an Xon to ask 
for more data. This new capability considerably ex- 
pands the choice of external devices that can commu- 
nicate with HP 1000 systems via multiplexer without 
concern for data loss. The range of choice includes all 
newer style terminals that support bi-directional Xon/ 
Xoff along with EnqIAck. Both modes can be used 
concurrently, so the newer multiplexers should be able 
to support eight devices at 1920019600 baud in any 
environment as long as XodXoff flow control is used. 

Avoidance of Incoming Data Loss 

The improved HP 12040D multiplexer incorporates a 
buffering scheme for data management on the inter- 
face which is simpler and more flexible than that used 
in the HP 12040C multiplexer. The firmware for this 
(12040D) multiplexer has also been designed to give 
highest priority to reads rather than writes. This 
change from previous designs results in a relative 
degradation of large (32000 byte) write performance 
when compared to previous versions. This is a small 
price to pay for significantly reducing the potential for 
losing incoming data. 



Multiplexers Serial. I/O Performance Brief 

Overall Throughput Tests 

Description 
The overall throughput tests used the same program to 
gather time-to-run data for the 12040D multiplexer, 
the 12040C multiplexer, and the four-port multiplexer 
on the 12100A SBC. The test program cycled through 
the following actions 20 times: 
1. 80 write requests to an HP2392A termlnal using 

ENQ-ACK protocol, with lengths from 0 to 80 
characters. 

2. Reads of each lime in block line mode. 
3. Rewrite of 80 lines. 
4. Read of the entire screen using block page mode. 

Results 

1. Performance of HP12040D Eight-Channel 
Multiplexer versus HP12040C Multiplexer 

Data No. Program Program Performance 
Rate of Tlme (ms) Tlme (ms) Improvement 

Dorts w112040C wllM40D wlth 12040D 

9600 
Baud 

1 388340 
2 419100 
3 467790 
4 559060 
5 680350 
6 802860 
7 NIA 
8 NIA 

19200 1 292860 
Baud 2 333690 

3 416450 
4 539480 
5 NIA 
6 NIA 
7 NIA 
8 NIA 

239220 
21 5460 
318380 
456940 
525869 
621342 
NI A 
NIA 

2. Performance of HP12 100A (A400) Four-Channel 
Multiplexer versus HP12040C Multiplexer 

Data No. Program Program Performance 
Rate of Tlme (ma) Time (ms) Improvement 

por ts  w112040C w112100A wlth 12100A 
9600 1 388340 344940 11.2% 
Baud 2 419100 341 630 17.1% 

3 467790 349250 25.3% 
4 559060 353190 36.8% 

19200 1 292860 240630 17.8% 
Baud 2 333690 243610 27.0% 

3 416450 246370 40.8% 
4 539480 250560 53.6% 

Write Comparison Tests 

Description 
The write comparison tests used the same program to 
gather time-to-run data for the 12040D multiplexer, 
the 12040C multiplexer, and the four-port multiplexer 
on the 12 100A SBC. For the 1-byte case, the num- 
ber of iterations was set to assure consistent sampling. 
The test was performed at 19200 baud for that num- 
ber of iterations for all of the 1-byte, 80-byte. and 
32000-byte write lengths. 

Results 

1. Performance of HP12040D Eight-Charnel 
Multiplexer versus HP12040C Multiplexer 

No. Program Program Performance 
No. of of Time (ms) Time (ms) Improvement a 
Char. ports wl12040C w112040D wlth 12040D 

1 1  82420 49070 40.5% 

2. Performance of HP12100A (A400) Four-Charnel a Multiplexer versus HP12040C Multiplexer 
No. Program Program Performance 

No. of of Time (ms) Time (rns) lmprovement 
Char. ports w112040C w112100A wlth 12100A 

1 1  82420 42260 48.7% 
2 156460 87960 43.8% 
3 242590 131790 45.7% 
4 320840 176650 44.9% 



Programmable Serial Interface 

HP 1000 A-Series Computer Interfaces product number 12042B 

The HP 12042B is a microprogrammable interface for 
HP 1000 A-Series Computers. This card is intended 
to be used by sophisticated OEMs or End-Users as a 
foundation for designing their own application oriented 
communications products. 
The 12042B is a Z-BOA based intelligent interface 

@ with two available EPROMIROM sockets. User devel- 
oped firmware modules are required for use. By de- 
signing firmware unique to a particular application, the 

4D user has almost unlimited scope in the number of cus- 
tomized products that are feasible. The HP 24602A 
PSI Firmware Development Package provides refer- 
ence material to guide users in the task of creating 
their own firmware. In conjunction with the 24602A, 
the 12042B offers a flexible solution to complex data 
communication problems. 

0 Features 
Z-80A CPU microprocessor control. 
One Z-80A SI012 dual channel serial I10 
"USART" controller offering: 
- Full or half duplex mode 
- Synchronous or asynchronous features 
- CRC-16 or CCITT block frame check for 

synchronous operation 
@ - Two modem control inputs and two modem 

control outputs per channel 
- Optional vectored interrupts per channel 
- Capability for two independent RS-232-C primary 

channels 
Two Z-80A DMA direct mempry access control- 
lers. 
16K bytes of Dynamic RAM for tables, buffers, 
andlor firmware. 
Capability for EIA RS-449, EIA RS-232-C (on 
one channel). 

B Internal loop-back of clocks and transmitted data 
under firmware control for self-test. 
Two EPROMIROM sockets capable of using any 
combination of 2716's, 2732's. 2764's, 2516's 
2532's, and similar devices up to a maximum of 
8K bytes per socket. ' One Z-80A CTC Counter Timer Chip providing 
one system timer, an independent, programma- 
ble baud rate for each SIO channel, and a pro- 
grammable DMA backplane transfer rate. 

Multidrop capability. 
B Forced Cold Load capability. 
B Four programmable indicator lights (LEDs). 
B Eight switches, accessible as a single byte. 

Functional Description 
on-Board Microprocessor Off-loads Host 

, Computer 
A powerful microprocessor on the interface manages 
routine communications processing, relieving the host 
computer for applications oriented tasks. Under con- 
trol of customer supplied firmware, the microprocessor 
converts command words into actions, such as estab- 
lishing a communications link or loading/unloading 
data from the on-board buffers to the host CPU. The 
microprocessor can also perform protocol generation 
and interpretation, error checking, error recovery by 
retransmission, or general purpose I10 interfacing, all 
without the attention of the host computer. 

16K Bytes of RAM Memory 
On-board memory can buffer messages and associated 
information on the card either for transmission, recep- 
tion, or temporary program storage. Thus, interrupts 
to the host processor can be kept at a minimum so 
the host CPU can be put to better use processing ap- 
plications. 

Direct Memory Access 'kansfers 
Each interface card has its own DMA intelligence to 
control transfers of data between the interface buffer 
and the host CPU backplane. DMA reduces the time 
and overhead required to move messages between 
interface and host CPU memory. 

EPROM-Based Self Tests 
A golno-go self test (which can be optionally deleted), 
performed at power up or reset of the card helps to 
assure reliable operation of the interfaces and mini- 
mize troubleshooting time. These tests check out the 
RAM memory, the Direct Memory Access operations, 
baud rate generators, and the I10 parts of the com- 
munication interface and signal self-test results via 
LED indicators. The self test can also be run with 
the supplied diagnostic hood. The diagnostic hood 
plugs onto the edge connector of the PSI card and 
tests more of the card than is possible with self test 
alone. 
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Functional Specifications 

Transmission Mode 
Full or half duplex, bit-seriiil, synchronous or 
asynchronous. 

2-80A SIqI2 Characteristics 
Data Buffering: Received data is quadruple buffered; 
transmitted data is double buffered. 

Synchronous Features for Character-Oriented 
Protocol: 
- One or two Sync characters 
- Automatic Sync character insertion 
- Cyclic Redundancy Check generation and checking 
- Received data overrun detection 
Synchronous Features for Bit-Oriented Protocol: 
- Abort sequence generation and checking 
- Automatic Zero insertion and detection 
- Automatic Flag insertion between messages 
- Address field recognition 
- Supports one to eight bits per character 
- Cyclic Redundancy Check generation and checking 
- Valid receive message overrun detection 
Asynchronous Features: 
- 5, 6, 7, or 8 bits per character 
- 1, 1-112, or 2 stop bits 
- Even, odd, or no parity 
- XI, X16, X32, or X64 clock modes 
- Break generation and detection 
- Parity overrun and framing error detection 
- Valid receive message overrun 
Optional Generation of a Vectored Interrupt per 
Channel When: , 

- the state of an SIO modem control input changes 
- the transmit buffer is empty 
- a receive character is available 
- a special receive condition occurs for parity error, 
Rx overrun error, CRC or Framing error, or End 
of Frame 

2-80 DMA Characteristics 
Three Classes of Operation: Transfer only, Search 
only, Search and Transfer. 
Three Modes of Operation: Byte-at-a-Tie, Burst 
(continuous as long as both sides are ready), Continu- 
ous (locks out CPU until done). Read and write port 
addresses can independently increment, decrement, or 
stay fixed. 

Interrupts: On Match Found, End of Block, or Port 
Ready (each can be its own interrupt vector). 
Address and Block Length Register Loading: Regis- 
ters may be loaded for the next operation without dis- 
turbing the current operation. 

Operation Restart: Last operation can be restarted @ automatically or on command. 
DMA Signalling: DMA can signal when a specified 
number of bytes has been transferred without disturb- 
ing the current system. 
DMA Status: CPU can read the current channel 
status, Read or Write address registers or the length 
register. e 
2-80 Counter TPmer Chip Characteristics 
Channels: Four independently programmed channels 
used for dynamic RAM timing, Zilog chip main sys- 
tem clock, and baud rate generator for each SIO 
channel. The baud rate limits are: 

Asynchronous: 57,6K, max. 50 min. 
Synchronous: 460.8K, max. 50 min. 
Synchronous, ext: 8 10K, max. a 

The speed of transmission depends upon, and may 
be limited by, the type of firmware protocol imple- 
mented. The best practical board rates that can be 
expected with sophisticated protocols are 230K baud @ 
synchronous and 57.6K baud asynchronous. 
Modes: Operates in Counter or T i e r  mode. 
Interrupt: On a e  zero count condition (each channel 
has its own interrupt vector). 
Restart: Automatically restarts the last operation in 
either mode. 
Output: gives the Z-80A CPU the number of counts 
to go until a zero count condition. 

Communications Interface Characteristics 
Number of Input Lines: Six input lines with balanced 
receivers and eight input lines with unbalanced receiv- 
ers. 
Output Lines: Four output lines that can be driven 
by unbalanced or balanced line drivers; eight output a 
lines with unbalanced lime drivers. 

Configuration Information 
System Compatibility: The 12042B Programmable 
Serial Interface is compatible with all HP 1000 A- 
Series Computers. 
Computer I10 Slots Required: 1 per 120428 
interface. 
Compatible Modems: The 120428 interface is com- 
patible with Bell m e  201C, 208A, 208B, and 209A 
modems for connection via private limes, and may be 
usable with other moderns that are compatible with 
both the interface hardware and user-developed firm- 
ware. Modem compatibility is highly dependent upon 
the firmware that is implemented on the interface 
card. Further information on modems is given in the 
12042B Hardware Manual (12042-9 100 1). @ 
DC Current Requirements 
2.6A (+5V), 0.35A (+12V), 0.18A (-12~).  
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d Interface Dimensions Ordering Information 
289 mm long, 172 mm (6.75 in.) wide, NOTE: Concurrent purchase the Hp 24602A Pro- 

mm (0.063 in') board d grammable Serial Interface Firmware Development 
(OS4 in') to~-of-bOard parts and 5'1 mm Package with the 12042B interface is strongly rocom- (0.2 in.) beneath-board clearance. mended. 

0 support Policy 
Because the 12042B interface is a customizable sys- 
tem, the customer must assume responsibility for its 
support. Consequently, there is no Service Contract 
applicable to the 120428 product. Hewlett-Packard 
Computer Engineers will accept contracts for HP 1000 
systems containing 12042B interfaces upon verification 
of the system by the responsible HP field office. How- 
ever, the 12042B interface itself will not be diagnosed, 

@ repaired, or examined at the customer's site. If the 
12042B interface develops problems, it will be the 
customer's responsibility to diagnose and replace both 
its hardware and firmware. The Self Test EPROM is 

4B provided as a diagnostic tool to be used at the cus- 
tomer's discretion. 

Customers must be prepared to develop their own sup- 
port strategy for the 12042B card. A good plan is to 
keep spare cards available for swapping if a problem 
arises in the field. Board Repair and Exchange pro- 
grams are available for the 12042B to assist customers 

4D in their support. People at the nearest Hewlett- 
Packard field sales and service office can provide 
more information. 

HP 12042B Programmable Serial Interface 
The 120428 Programmable Serial Interface includes: 

1.506 1-4940 Programmable Serial Interface 
assembly. 

2.5061-4914 5 meter (17 ft.) RS-232-C Modem 
Interface cable. 

3.5061-4916 Diagnostic Test Hood. 

4.5180- 195 1 Self-Test EPROM. 

5.5955-7628 OEMIPSI manual. 

Options 
001: Substitutes 5061-4923 5 m (17 ft.) RS-449 

Modem Interface cable for item 2, above. 

002: Substitutes a 506 1-3440 custom cable kit (edge 
connector only) for item 2, above. 

003: Deletes Diagnostic Hood and Self-Test EPROM 
- (items 3 and 4, above). 





Multi-Use Programmable Serial 

0 Interface 

4B 
HP 1000 A-Series Computer Interfaces product number 12043A 

The HP 12043A is a microprogrammable interface for 
HP I000 A-Series Computers. This card is intended 
to be used with HP software or user-developed soft- 
ware that downloads the characterizing protocol firm- 
ware into 16K bytes of on-board RAM memory. The 
principal use of this card is with various HP software 

() packages for communication with IBM systems. 

@ Features 
8 2-80A CPU microprocessor control. 

8 One 2-80A SI012 dual channel serial I10 
"USART" controller offering: 
- Full or half duplex mode 
- Synchronous or asynchronous features 
- CRC-16 or CCIm block frame check for 

synchronous operation 
- Two modem control inputs and two modem 

control outputs per channel 
- Optional vectored interrupts per channel 
- Capability for two independent RS-232-C primary 

channels 

8 Two 2-80A DMA direct memory access control- 
lers. 

8 16K bytes of Dynamic RAM for tables, buffers, 
and downloaded firmware. 

8 Capability for EIA RS-449 or EIA RS-232-C. 

8 Multidrop capability. 

8 Internal loop-back of clocks and transmitted data 
under firmware, control for self-test. 

8 Four programmable indicator lights (LEDs) .- 
8 Eight switches, accessible as a single byte. 

8 EPROM-based developmental debug monitor. 

8 EPROM-based self test. 

Y 8 Off-line RAM dump to host. 

EPROM-based program for loading and execut- 
ing downloaded code. 

8 Fully supported by Hewlett-Packard. 

Functional Description 
On-Board Microprocessor Off-loads Host 
Computer 
A powerful microprocessor on the interface manages 
routine communications processing, relieving the host 
computer for applications oriented tasks. Under con- 
trol of downloaded firmware, the microprocessor con-' 
vens command words into actions, such as establishing 
a communications link or loadig/unloading data from 
the on-board buffers to the host CPU. The micropro- 
cessor can also perform protocol generation and inter- 
pretation, error checking, error recovery by retrans- 
mission, or general purpose I10 interfacing, all without 
the attention of the host computer. 

16K Bytes of RAM Memory 
On-board memory can buffer messages and associated 
information on the card for transmission, reception, or 
temporary program storage. Thus, interrupts to the 
host processor can be kept at a minimum so the host 
CPU can be put to better use processing applications. 

Direct Memory Access Transfers 
Each interface card has its own DMA intelligence to 
control transfers of data between the interface buffer 
and the host CPU backplane. DMA reduces the time 
and overhead required to move messages between the 
interface and memory in the horn CPU. 

EPROM-Based Self Tests 
A golno-go self test performed at power up or reset of 
the card helps to assure reliable operation of the in- 
terface and minimize troubleshooting time. These terns 
check out the RAM memory, the Direct Memory Ac- 
cess operations, baud rate generators, and the I10 
pans of the communication interface, and signal self- 
test results via LED indicators. The self test can also 
be run with the supplied diagnostic hood. The diag- 
nostic hood plugs onto the edge connector of the PSI 
card and tests more of the card than is possible with 
self test alone. 

EPROM-Based Developmental Debug 
Monitor (DDM) 
The Developmental Debug Monitor (DDM) program 
serves as a monitor to aid in the development of user 
firmware. After a firmware program has been cross- 
assembled on a minicartridge tape, the DDM can load 
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that program into the 12043A card's RAM through 
the minicartridge tape drive of an HP 2645A' or 
2648A' terminal and a terminal-to-card-to-link cable 
supplied with the DDM. The DDM can then support 
these functions: 

Display andlor modification of memory locations. 
Display andlor modification of registers. 
Control of program flow by: 
- Transfemng control to firmware entry points. 
- Setting and removing break points. 
- Single-step simulation with trace. 
Reading and writing through all I10 ports. 
Creating ('punching") modified code into 264x 
minicaruidge tape. 

w Help facility providing information about the com- 
mand set. 

The 264SA and 264811 Terminals are discontinued products, 
listed here for reference only. 

Functional Specifications 

Transmission Mode 
Full or half duplex, bit-serial, synchronous or 
asynchronous. 

2-BOA SI012 Characteristics 
Data Buffering: Received data is quadruple buffered; 
transmitted data is double buffered. 

Synchronous Features for Character-Oriented 
Protocol: 
- One or two Sync characters 
- Automatic Sync character insertion 
- Cyclic Redundancy Check generation and checking 
- Received data overrun detection 
Synchronous Features for Bit-Oriented Protocol: 
- Abort sequence generation and checking 
- Automatic Zero insertion and detection 
- Automatic Flag insertion between messages 
- Address field recognition 
- Supports one to eight bits per channel 
- Cyclic Redundancy Check generation and checking 
- Valid receive message overrun detection 
Asynchronous Features: 
- 5, 6, 7, or 8 bits per character 
- 1, 1-112, or 2 stop bits 
- Even, odd, or no parity 
- XI, X16, X32, or X64 clock modes 
- Break generation and detection i 

- Parity overrun qnd framing error detection 
Optional  ene era ti on of a Vectored Interrupt per 
Channel When: 
- the state of an SIO modem control input changes 
- the transmit buffer is empty 

- a receive character is available 
- a special receive condition occurs for parity error, 
Rx overrun error, CRC or Framing error, or End 
of Frame 

2-80 DMA Characteristics 
Three Classes of Operation: Transfer only, Search 
only, Search and Transfer. 
Three Modes of Operation: Byte-at-a-Time, Burst 
(continuous as long as both sides are ready), Continu- 
ous (locks out CPU until done). Read and write port 
addresses can independently increment, decrement, or 
stay fixed. 
Interrupts: On Match Found, End of Block, or Port 
Ready (each can be its own interrupt vector). 
Address and Block Length Register Loading: Regis- 
ters may be loaded for the next operation without dis- 
turbing the current operation. 

Operation Restart: Last operation can be restarted 
automatically or on command. 
DMA Signalling: DMA can signal when a specified 
number of bytes has been transferred without disturb- 
ing the current system. 
DMA Status: CPU can read the current channel 
status, Read or Write address registers or the length 
register. 

2-80 Counter Timer Chip Characteristics 
Channels: Four independently programmed channels 
used for dynamic RAM timing, Zilog chip main sys- 
tem clock, and baud rate generator for each SIO 
channel. The baud rate limits are: 

Asynchronous: 57.6K. max. 50 min. 
Synchronous: 460.8K. max. 50 min. 
Synchronous, ext: 810K. max. 

The speed of transmission depends upon, and may 
be limited by, the type of firmware protocol imple- 
mented. The best practical board rates that can be 
expected with sophisticated protocols are 230K baud 
synchronous and 57.6K baud asynchronous. 

Modes: Operates in Counter or Timer mode. 

Interrupt: On the zero count condition (each channel 
has its own interrupt vector). 

Restart: Automatically restarts the last operation in 
either mode. 

Output: gives the 2-80A CPU the number of counts 
to go until a zero count condition. 

Communications Interface Characteristics 
Number of Input Lines: Six input limes with balanced 
receivers and eight input lines with unbalanced receiv- 
ers. 
Output Lines: Four output lines that can be driven 
by unbalanced or balanced line drivers; eight output 
lines with unbalanced line drivers. 
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0 ConBguration Information 
System Compatibility: The 12043A Multi-Use 
Programmable Serial Interface is compatible with all 
HP 1000 A-Series Computers. 
Computer I10 Slots Required: 1 per 12043A 
interface. 

d Software Support: Use of the 12043A interface for 
communication with IBM and plug-compatible systems 
is supported by the following software products: 
- HP 91781A RJE11000-I1 Remote Job Entry Soft- 

ware, data sheet on page 5-59. - HP 91782A MRJE11000 Multileaving Remote Job 
Entry Software, data sheet on page 5-63. 

- HP 9 1784A PMFI 1000 Programmatic Mainframe 
Facility Software, data sheet on page 5-67. 

Compatible Modems: The 12043A interface is com- 
patible with Bell Type 201C, 208A, 208B, and 209A 
modems for connection via private lines, and may be 
usable with other modems that are compatible with 
both the interface hardware and downloaded finn- 

e ware. Modem compatibility is highly dependent upon 
the firmware that is downloaded to the interface card. 
For modem compatibility with the IBM software pack- 
ages listed above, see the respective data sheets in 
section 5. 

DC Current Requirements 

Physical Characteristics 
Dimensions 
289 mm (11.38 in.) long, 172 mm (6.75 in.) wide, 
1.6 mm (0.063 in.) board thickness, with 10.2 mrn 
(0.4 in.) top-of-board parts clearance and 5.1 mm 
(0.2 in.) beneath-board clearance. 

Ordering Information 
HP 12043A Multi-Use Programmable Serial \ 

Interface 
The 12043A Interface includes: 

1.506 1-4940 Programmable Serial Interface 
assembly. 

2.5061-4914 5 meter (17 ft.) RS-232-C Modem 
Interface cable. 

3.5061-4916 Self-Test Hood. 
4.5180- 1966 Self-TestIDownload EPROM (in- 

stalled). 
5.12042-91001 PSI for Modem Connection 

Installation and Service Manual. 

Options 
001: Substitutes 5061-4923 5 meter (17 ft.) RS-449 

Modem Interface cable for item 2, above. 
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0 Measurement and Control Interfaces for 
A-Series Computers with 25 kHz Power product numbers 12060B and 12061A 

The HP 12060B and 12061A are plug-in cards for 
low-cost, high-performance analog input in small dis- 
tributed measurement and control applications. The 
12060B High Level Analog Input Card provides the 
capability of converting analog input voltages, multi- 
plexed from eight different inputs, to digital form. a The HP 1206 1A Expansion Multiplexer Card pro- 
vides an additional 32 channels of differential input 
for a total capability of 40 channels. 

@ Both of these cards use 25 kHz filtered ac power 
from the computer power supply to provide isolated 
dc power that permits isolation of the low-level input 
circuits for maximum immunity from common mode 
noise and other noise sources. However, the require- 
ment for 25 kHz ac power precludes the use of these 
cards in Micro 14 and Micro 16 (2424A and 2426El 
F) Computers and requires an HP 12159A 25 kHz 
Sine Wave card in Micro 24. 26. 27. and 29 Comput- 
ers or System Processor Units. 

Features 
rn 8 Differential inputs, expandable to 40. 

@ rn Up to 55 kHz throughput to memory. 
rn Auto scanning or single-channel sampling. 

(. rn 12-bit resolution including sign. 

rn 4 programmable input ranges: *1.28 to *10.24V 
full scale. 

rn Input overvoltage protection. 
a External pacingltriggering. 

Separate zero reference for error correction. 
rn Easy connection via prewired cables and optional 

screw termination. 

Functional Description 

HP 12060B Analog Input Card 
The 12060B Analog Input Card is capable of acquir- 
ing up to 55,000 readings per second with 12-bit reso- 
lution. Auto scanning or single-channel sampling is 
possible at rates to 55 kHz. External pacindtriggering 
of sampling and scanning is supported. The 12060B 
includes four programmable full scale ranges from * 1.28V to * 10.24V. Maximum resolution is 0.625 
mV on the *1.28V range to 5 mV on the * 10.24V 

range. A separate "zero reference" on the card allows 
the user to measure actual offset due to temperature 
drift, and digitally correct readings on all 40 channels 
for maximum accuracy. 

HP 12061A Expansion Multiplexer Card 
The 12061A Expansion Multiplexer Card provides 32 
additional differential inputs for the 12060B card. The 
12061A card fastens directly onto the 12060B card, 
creating a two-board unit that occupies two I10 slots 
in an HP 1000 A-Series computer. Programming in- 
formation is passed from the 12060B directly to the 
12061A. Analog signals on the additional 32 channels 
are in turn scanned to the 12060B for digitizing. The 
12061A includes removable plug-in headers so the 
user can add current sense resistors for current loop 
measurements. These headers allow the board to be 
adapted to the specific application without Soldering 
components directly on the board and are easily re- 
movable for repair. 

HP 12060BC and 12061AC Cables 
The 12060BC 8-Channel Analog Input Cable and the 
12061AC 32-channel Analog Input Cable provide for 
easy connection of your application to the 12060B 
and 12061A. respectively. Both cables provide a 
3-meter cable prewired to the appropriate card com- 
patible edge connectorlhood assembly. Each channel 
is an individually shielded twisted pair for optimal ana- 
log performance. The "remote" end of the cable is 
unterminated, ready for direct wiring to the applica- 
tion. Alternately, the cable may be wired to the easy- 
to-use 12064A Termination Accessory, providing elec- 
trician-compatible heavy-duty screw terminals and a 
built-in wiring tray (see the 12064A data sheet, page 
4-41). 

User Programming 
Programming of the 12060B and 12061A cards uses 
RTE-A parallel interface 110 driver ID'50. A simple 
RTE EXEC call controls both cards: 
CALL EXEC (1. LU#, Data Buffer. #Readings, Control Word) 

The control word specifies: 
1. Gain (1, 2, 4, or 8). 
2. Start Channel: First channel in a sequence from 

start channel "N" to the highest channel available 
(8 for the 12060B alone or 40 with both the 
12060B and the 12061A). 
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3. Auto Scan: First channel plus number of readings 
to be made through one or more complete scans. 

4. Single Channel: Number of readings to be made 
on a designated single channel. 

5. Internal Pacing: Takes all readings at the maxi- 
mum rate of about 1 reading every 18 microsec- 
onds, either scanning or reading a single channel. 

6.External Pacing: Starts to take reading when the 
external pace input goes high and stops when it 
goes low. This supports reading shorter than a 
full conversion time (nominally >15pec) by using 
a narrower pace pulse for each of a series of suc- 
cessive reading. In Autoscan mode. external pac- 
ing controls the start of a series of "N" scan read- 
ings with "N" determined by the duration of the 
pace pulse. 

Calibration 

Steady State Input Overload Protection: Up to t 2 5  
volts on any one input line to ground or to another 
input without damage. 
Transient Input Overload Protection: f 42 volts for 
500 ms without damage. 
Effective Input Impedance: > 5Mfl with power on. 
1.2kfl (*lo%) to ground. 2.4kfl ( t  10%) to any 
other channel-with power off. 
Source Impedance: Up to 1 kfl. 

0 
Source Imbalance: Up to 1 kfl. 
Common Mode Return: Up to 10 kfl. 

External Trigger 
'ITL compatible handshake, not protected (operates at 
up to full 55kHz rate, jumper selectable pull-up. pull- 
down. or 'ITL) . 
Configuration Information a 
Computer and System Compatibility: The 12060B The 12060B is at the factory and may and 12061A Interfaces are compatble a HP 1000 quire recalibration by the customer on amval by using A-Series Computers and Swems that can provide 25 a voltage source and optional calibration software. kHz ac power to them. as listed below. 0 

Functional Specifications 

Analog Input 
Gain-Dependent Specifiqtions: See Table 4-4. 
Maximum Input Voltage: f 10.24V to ground. 
Common Mode Rejection: >70 dB. dc to 100 Hz 
with lkfl source impedance and lldL sotme imbal- 
ance. Example: 20V p-p common mode voltage 
produces <6 mV p-p noise RTI. 
Crosstalk: <80 dB, dc to 100 Hz. Example: 20V p-p 
adjacent channel input produces R mV p-p noise 
RTI . 
Throughput to Memory: 55,000 samples per second. 
Sample and Hold Aperture Time: <20 nanoseconds. 

I 

Supporting Computers aml Computers that Do Not 
System Processor Unlte Support 120608 & 12061 A 

Requlres 12150A 25 kHz 
Slne Wave Card 

Software Support. The 12060B and 12061A inter- 
faces arq supporttd by RTE-A interface driver ID.50. 
Diagnostic Support: A diagnostic test and test con- 
nectors for the 12060B and 12061A interfaces are 

a 
provided in the HP 24612A A-Series Processor and 
Interfaces Diagnostic Package. 

Table 4- 4. 12060B- 12061A Gain-Dependent Specifications 

Full Scale Range 

Resolution (12 bits) 

Accuracy (@25OC, RTI) 

Temperature Coefficient 

Overall Accuracy, O°C to 55OC, 
Referred To Input, Worst Case: 

Inputs at 120608 
lnppts at 1 2061 A 

GAlN = 1 

k10.24V 

GAIN = 2 

k5.12V 

2.5 mV 

32.5 mV 

GAIN = 4 

k2.56V 

1.25 mV 

k1.25 mV 
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0 Installation: Set the interface's 110 address on the 
select code switches; turn off power to the computer; 
plug the interface into the computer backplane; con- 
nect an appropriate cable from the interface to the 
signal sources; and integrate the interface driver into 
the operating system if that has not been accom- 
plished previously. 

NOTE: The I10 address setting of the interface select 
code switches is independent of the interface card's 
position in the computer backplane. 

Power Requirements 
12060B Interface: 1.1A (+5V) and 7.25W from 
25 kHz ac power supply. 
12061A Interface: 0.01A (+5V) and 2W from 

ah 
25 kHz ac power supply. 

Environmental Specifications 
Temperature 
Operating: O0 to 55OC (32O to 131 OF). 
Storage: -40° to 75OC (-40' to 167OF). 

Relative Humidity 
5% to 95% at 40°C (104OF). without condensation. 

Altitude 
Operating: Up to 4.6 km (15,000 ft.). 
Non-Operating: Up to 15.3 km (50,000 ft.). 

Physical Characteristics 
Q Dimensions 

12060B/12061A Interface Card: 289 mm (11.38 in.) 
long, 172 mm (6.75 in.) wide, 1.6 mm (0.063 in.) 
board thickness, with 10.2 mm (0.4 in.) top-of-board 
parts clearance and 5.1 mm (0.2 in.) beneath-board 
clearance. 
12060BC and 12061AC Cable Length: 3 meters 
(9.84 ft.). 

Ordering Information 

HP 12060B High-Level Analog Input 
Interface 
The 12060B Interface includes: 

1. 12060-60101 High-Level Analog Input interface 
card. 

2. 12060-90004 Hardware Reference Manual. 
3. 12060-90003 Programming Manual. 

HP 12060B Options 
001: Adds edge connector kit and extra edge 

connector. 

020: Provides calibration software on CS180 Cartridge 
Tape. 

044: Provides calibration software on 270 kB 
microfloppy disc. 

HP 12061A Expansion Multiplexer Interface 
The 12061A Interface consists of the 12061-60001 
Analog Input Expansion Interface. 

HP 12061A Option 001 
Adds edge connector kit and extra edge connector. 

HP 12060BC Analog Input Cable 
3 meter (9.84 ft.) cable with 8 individually shielded 
twisted pairs and one drain common to all shields, 
with mating connector to 12060BlB interface, but 
unterminated at the signal source end. 

HP 12061AC Analog Input Cable 
3 meter (9.84 ft.) cable with 32 individually shielded 
twisted pairs and one drain common to all shields, 
with mating connector to 12061A interface, but 
unterminated at the signal source end. 

Net Weight 
12060B Interface: 0.4 kg (14 oz). 
12061A Interface: 0.27 kg (9.3 oz). 
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qb Measurement and Control Interfaces for 
A-Series Computers with 25 kHz Power product number 12062A 

The HP 12062A is a plug-in card for low-cost, high- 
performance analog output capability in small distrib- 
uted measurement and control applications. 

This card uses 25-kHz filtered ac power from the 
computer power supply to provide isolated dc power 0 that permits isolation of the individual output circuits. 
However, the requirement for 25 kHz ac power pre- 
cludes the use of the 12062A card in Micro 14 and 
Micro 16 (2424A and 2426ElF) Computers and 
requires an HP 12159A 25 kHz Sine Wave card in 
Micro 24. 26. 27, and 29 Computers or System Roc- 
essor Units. 

HP 12062AC Cable 
The 12062AC 4 - C h a ~ e l  Analog Output Cable pro- 
vides for easy co~ec t ion  of your application to the 
12062A. The 12062AC is a 3-meter cable prewired to 
the appropriate card compatible edge co~ei tor /hood 
assembly. Each channel is an individually shielded 
twisted pair for optimal analog performance. The 're- 

, mote" end of the cable is unterminated, ready for 
direct wiring to the application. Alternately, the cable 
may be wired to the easy-to-use 12064A Termination 
Accessory, providing electrician-compatible heavy-duty 
screw terminals and a built-in wiring tray (see the 
12064A data sheet. page 4-4 1). 

Features User Programming 
rn 4 channels of voltage outputlcard. 

a Output range of A10.14 volts. 

Programming of the 12062A card uses RTE-A parallel 
interface 110 driver ID'50. A simple RTE EXEC call 
controls the card: 

a 12-bit resolution including sign. CALL EXEC (2, LU#. Data Buffer, #Readings, Control Word) 

.'Short circuit and overvoltage protection. The control word specifies a time delay between suc- 
cessive DMA word transfers. Each increment up to 

One undedicated digital output per channel. 255 in the control word adds a 1.085 microsecond 
90 kHz output from memory. time delay to the 10.85 microsecond base interval. . Programmable data rates. Calibration 
Easy connection via prewired cables and 
optional screw termination. , The 12062A is calibrated at the factory and may re- 

quire recalibration by the customer on amval by using 
a voltage source and optional calibration software. 

Functional Description Functional Specifications 
HP 12062A Analog Output Card Analog Output 
The 12062A Analog Output Card provides four inde- Number of Channels: Four. 
pendent, bipolar voltage outputs. Remote sensing per Resolution: 12 bits, LSB = 5 mV. 

provides accurate Output cornpensat- voltage Output Range: -10.24V to +lo. 23V at 
ing for long lengths of field wiring. 20 mA. 
Undedicated digital outputs may be used in pen up/ Short Circuit and Overvoltage Protection: Protected 
down control. CRT display, or X-Y plotters. DMA against short to common or overvoltage up to A 15V 
compatibiity provides fast analog updates on a per dc . 
channel basis or between channels. Programmable Linearity error (OOto 70°C): A2.5 mV maximum. 
time delay between DMA updates provides signal re- Monotonicity T~~~~~~~~~~ R ~ ~ ~ ~ :  0oto 7 0 0 ~ .  
conmction with a lull power bandwidth of Offset and Gain Drif(: Each is 0.0015% of FSR per @ 20 k ~ z .  OC, maximum. 

Total Error (OOto 70°C): 0.15% of FSR, maximum. 
Output Slew Rate: 10V per microsecond, resistive 
load. 
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Settling Time for FSR Change: 5 microseconds, 
typical with resistive load. 

Environmental Specifications 
Full Power Bandwidth: 20 kHz with resistive load. Temperature 
Ripple and Output Noise: 2.5 mV p-p, maximum, dc Operating: o0 to 5 s0c  (32O to 131°F). 
to 500 kHz, no load. Storage: -40' to 7S°C (-40' to 167OF). 
Fastest Update Time: 10.85 microseconds. 
Programmable Update Times: 10.85 to 288.61 Relative Humidity 
microseconds in 1.08 5 microsecond increments. 5% to 95% at 40°C (104OF). without condensation. 

Diital Outputs Altitude 
TI'L Level Per Channel: One. Operating: Up to 4.6 km (15,000 ft.). 

Load Per Channel: Ten standard TIZ Loads. Non-Operating: Up to 15.3 km (50,000 ft.). 

Codguration Information Physical Characteristics 
Computer and System Compatibility: The 12062A 
Interface is compatible with HP 1000 A-Series Com- Dimensions 
putem and that can provide it with 25 kHz 12062A Intefice Cud: 289 mm (11.38 in-) long, power, as listed below. ' 

172 mm (6.75 in.) wide, 1.6 mm (0.063 in.) board 
SupporWng Computers and Computers that Do thickness, with 10.2 mm (0.4 in.) top-of-boardparts a 
Syetern P r o c e e ~ ~  Unite Not Support 12062A clearance and 5.1 mm (0.2 in.) beneath-board clear- 

21588 2196CID 2424A and 2426EIF ance. 
2137A 2197CID 
2139A 2199CID 

12062AC Cable Length: 3 meters (9.84 ft.). 

Requires 121 59A 25 kHz 
Slne Wave Card 

Software Support: The 12062A interface is supported 
by RTE-A interface driver ID'50. 

Diagnostic Support. A diagnostic test and test con- 
nector for the 12062A interface are provided in the 
HP 24612A A-Series Processor and Interfaces Diag- 
nostic Package. 

Net Weight 
0.36 kg (12.75 oz). 

Ordering Information 

HP 12062A Analog Output Interface 
The 12062A Interface includes: 

1. 12062-600 1 1 Four-Channel Analog Output 
interface card. 

m 
2. 12062-90001 Hardware Reference Manual. 
3. 12060-90003 Programming Manual. 

e 
Installation: Set the interface's I10 address on the Hp 12062A Options 
select code switches; turn off power to the computer; 
plug the interface into the computer backplane; con- 001: Adds edge COnnector kit and extra edge 
nect an a ~ ~ r o ~ r i a t e  cable from the interface to the connector. 
signal de&aGons; and integrate the interface driver 
into the operating system if that has not been accom- 020: Provides calibration software on CS180 Cartridge 
plished previously. Tape. 

044: Provides calibration software on 270 kB 
NOTE: The I10  address setting of the intetface select microfloppy disc. 
code switches is independent of the intetface card's 
position in the computer backplane. NOTE: Calibration requires an HP 12011A Extender 

card and an HP 3455A or equivalent Multimeter. 

Power Requirements HP 12062AC Analog Output Cable 
1.2A (+SV) and 7.6W from 25 kHz ac power supply. 3 meter (9.84 ft.) cable with 9 individually shielded () 

twisted pairs, with mating connector to 12062A inter- 
face, but unterminated at the signal output end. 
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Measurement and Control Interfaces for 
A-Series Computers with 25 kHz Power product number 12063A , 

The HP 12063A is a plug-in digital I10 card for sens- Event Detection: In addition to status, any input may 
ing events or status and activating devices in measure- be user programmed to function as an event interrupt 
ment and control a~~lications. input by use of the mask, sense, and sense override 

This card uses 25 kHz filtered ac power from the 
computer power supply to provide isolated dc power 
that permits isolation of the individual relay output 
circuits. However, the requirement for 25 kHz ac 
power precludes the use of the 12063A card in Micro 
14 and Micro 16 (2424A and 2426ElF) Computers 
and requires an HP 12 159A 25 kHz Sine Wave card 
in Micro 24, 26, 27, and 29 Computers or System 
Processor Units. 

Features 
16 optically-isolated digital inputs. 

@ 16 isolated Form-C relay outputs. 

Resistor-set input voltage levels: 5 to 42V dc, 
6 to 29V ac. 

Programmable event detection and debounce 
delay. 

4 Provision for relay arc suppression. 

On-card isolated power supply for relay coil 
@ power. 

- Easy connection via prewired cables and 
optional screw termination. 

Functional Description 

HP 12063A Isolated Digital UO Card 
Input: The 12063A Isolated Digital I10 Card provides 
16 fully-isolated digital inputs via voltage threshold 
opto-couplers. Input voltage levels are set for each 
channel by installing appropriately valued resistors on 
plug-in headers (8 resistors per header = 8 channels). 
These headers support adaptation of the board to 
the specific application without soldering components 
directly on the board, and are easily removed for re- 
pair. Plug-in opto-couplers (supplied) can be installed 
in an ac position or a dc position to adapt the input 
channels individually to the types of inputs they will 
receive. For ac coupling, a plug-on jumper provided 
for each channel can be used to select 60 Hz ac fil- 
tering of the rectified input if desired. 

registers on the card. These registers control whether 
the interrupt is generated on the rising edge or falling 
edge of the input or either (whichever occurs first). 
This capability is easily activated by the user by load- 
ing the appropriate pattern into the three registers. 
The on-card microprocessor takes over to cause the 
interrupt to be generated when that event occurs. 
User programming is required to service the interrupt. 

Debounce Delay: The microprocessor also provides 
user programmable debounce delay up to 246 rnillisec- 
onds for monitoring contact closure inputs. Debounce 
delay may be used in both status mode and event 
sense mode and applies to all inputs. 

Output: Sixteen Form-C (SPDT) relay outputs are 
provided on the 12063A card. Both the normally 
open (NO) and normally closed (NC) contacts are 
available to users. Two removable headers provide for 
addition of arc suppression devices for each channel 
without soldering directly to the board. Arc suppres- 
sion reduces noise and extends relay contact life. 
Each header supports 8 output channels. Plug-on 
jumpers select arc suppression across the NO or NC 
contacts. An on-card isolated power supply derived 
from the 25 kHz ac supply in the A-Series computer 
powers the relay coils. This technique minimizes cou- 
pling of relay contact noise into the computer itself. 
Plug-in relays are used to facilitate servicing. 

HP 12063AC Cable 
The 12063AC Cable provides for easy connection of 
your application to the 12063A. The 12063AC is a 
3-meter cable prewired to the appropriate card com- 
patible edge connectorlhood assembly. Each channel 
is an individually shielded twisted pair for reliable per- 
formance. The "remote" end of the cable is unter- 
minated, ready for direct wiring to the application. 1 

Alternately, the cable may be wired to the easy-to-use 
12064A Termination Accessory, providing electrician- 
compatible heavy-duty screw terminals and a built-in 
wiring tray (see the 12064A data sheet, page 4-41). 

User Programming 
Programming of the 12063A cards uses RTE-A paral- 
lel interface I10 driver ID'50. A simple RTE EXEC 
call controls the card: 



Isolated Digital I10 Interface 

CALL EXEC (RIW, LU#. Data Buffer. #Data Words, Control 
Word) 

The control words: 
- Open or Close relays or read their present state. 
- Read status of inputs. 
- Write to the Mask Register to enable or disable 

event interrupt. 
- Write to the Sense Register to select interrupt 

on rising or falling edge of digital input. 
- Write to the Sense Override Register to select 

response to whichever edge occurs first. 
- Read from the Mask, Sense, or Sense Override 

Register. 
- Read from Interrupt Status Register. 

Functional Specifications 

Input 
Number and Type of Inputs: 16, optically isolated. 
Voltage Levels: 5 to 42V dc or 6 to 29V rms ac, 
user selectable on removable headers, level deter- 
mined by values of resistors mounted on the headers; 
see level selection examples, below. 

Level Resistor 'Threshold Voltages 
Value Turn-Off Turn-On 

5V dc None 2.OV min. 3.4V min. 
2.8V max. 4.OV max. 

12V dc 909Q 4.3Vmin. 6.5Vmin. 
5.6V max. 8.2V max. 

16Vrmsac 3.48W '8.1Vmin. 8.1Vmin. 
11.4V max. 11.4Vmax. 

Debounce Timer: 0 to 246 milliseconds, user pro- 
grammable with 960 microsecond resolution. 
Maximum Voltage Between any Two Input Chan- 
nels: 250V dc or llOV rms ac. 

Arc Suppression Voltage Levels: User selectable on 
removable headers. Transient voltage suppressors are 
separately available from 5V and up. Arc suppression 

0 
should be used with inductive loads (including long 
cables). 

Configuration Information 
Computer and System Compatibility: The 12063A 
interface is compatible with HP 1000 A-Series Com- 
puters and Systems that can provide 25 kHz ac power 

a 
to them, as listed below. 

Supporting Computers and Computers that Do 
System Processor Unlts Not Slpport 12063A 

21 568 21 96CID 2424A and 2426EI F 
21 37A 2197CID 
2139A 21 99CID 

Requires 12159A 25 kHz 
Sine Wave Card 

Software. Support: The 12063A interface is  supported 
by RTE-A interface driver ID'50. 
Diagnostic Support: A diagnostic test and test con- 
nector for the 12063A interface are provided in the 
HP 24612A A-Series Processor and Interfaces Diag- 
nostic Package. 
Installation: Set the interface's I10 address on the 
select code switches; turn off power to the computer; 
plug the interface into the computer backplane; con- 
nect an appropriate cable from the interface to the 
signal sources and destinations; and integrate the in- 
terface driver into the operating system if that has not I) 
been accomplished previously. 

NOTE: The I10 address setting of the interface select 
code switches Lr independent of the interface card's 
position in the computer backplane. 

Minimum Detectable Input Signal ON Time (with- power ~ ~ ~ ~ j ~ ~ ~ ~ ~ t ~  out debounce timer): 1 millisecond, with or without 
filter capacitor. 1 .OA (+5V) and 11.4W from 25 kHz ac power 
Minimum Detectable Input Signal OFF Time (with- 
out debounce timer): 1 millisecond, without filter 
capacitor, 53 milliseconds with filter capacitor. Environmental Specifications 
Output 
Number and Type of Outputs: 16, relay isolated, Temperature 
with Form-C (SPDT) contacts. Operating: O0 to 5S°C (32O to 131°F). 
Maximum Contact Rating (UL rating at  42V peak): Storage: -40° to 7S°C (-40° to 167OF). 
1.OA at' 28V dc, 1.OA at 120V rms ac. 
Contact Pull-in Time: Apprsximately 2 milliseconds. Relative 
Contact Release Time: Approximately 3 milliseconds. 5% to 95% at 40°C (104OF). without condensation. 
Contact Resistance: <50mQ initially (relay only). 
Insulation Resistance: 107Q at 250V dc. Altitude 0 
Contact Lifetime: 105 operations, minimum at lA, Operating: Up 4.6 km (15*000 ft.).  

resistive load. Non-Operating: Up to 15.3 km (50,000 ft.). 



Isolated Digital I10 Interface 

8 Physical Characteristics 

Dimensions 

12063A Interface Card: 289 rnm (11.38 in.) long, 
172 mm (6.75 in.) wide, 1.6 mm (0.063 in.) board 

a thickness, with 10.2 mm (0.4 in.) top-of-board parts 
clearance and 5.1 mm (0.2 in.) beneath-board clear- 
ance. 

12063AC Cable Length: 3 meters (9.84 ft.). 

Net Weight 

0.54 kg (1.2 lb). 

4D 

Ordering Information 

HP 12063A Isolated Digital I10 Interface 
The 12063A Interface includes: 

1. 12063-60010 Digital Multifunction interface card. 
2. 12063-90001 Hardware Reference Manual. 
3. 12060-90003 Programming Manual. 

HP 12063A Option 001 
Adds edge connector kit and extra edge connector. 

HP 12063AC Digital I10 Cable 
3 meter (9.84 ft.) cable with 32 individually shielded 
twisted pairs, with mating connector to 12063A inter- 
face, but unterrninated at the signal inputloutput end. 





68-Circuit Termination 

4D 
Accessory 

For Use With HP 1000 A-Series 
Measurement and Control Interfaces product number 12064A 

The HP 12064A Termination Accessory provides 
screw terminations for connection of 68 circuit lines 
from 12060BC. 12061AC, 12062AC, and/or 12063AC 
cables that connect to their respective measurement 
and control interface cards. 

rn Insulation displacement connection of circuits 
from the computer side. 

rn Heavy duty screw terminals on the field wiring 
side. 

,@ rn Built-in wiring tray for field wiring. 

rn Safety door with labelling surface. 

rn 19-inch EIA rack mounting. 

Functional Specifications 

Number of Circuits 
The 12064A supports connection of 68 circuits. 

Computer Side Terminations 
Type: Insulation Displacement. 
Compatible Wire Sizes: 26 to 22 gauge wire. 

Field Wiring Terminations 
Type: Screw Terminal. 
Compatible Wire Sizes: 22 to 10 gauge wire. 

Environmental Specifications 

Temperature 
Operating: O 0  to 5S°C (32' to 131°F). 

Storage: -40' to 7S°C (-40' to 167OF). 

rn Compatible with 12060BC, 12061AC. 12062AC, ~ ~ l ~ t i ~ ~  ~-d i t , ,  
and 12063AC cables. 

4B 
5% to 95% at 40°C (104OF). without condensation. 

Altitude 

0 Description 

The HP 12064A Termination Accessory provides an 
easy way for users of A-Series measurement and con- 
trol interfaces and cables to get electrician-compatible 
screw terminations. Each 12064A has 68 circuit lines 
which can be used in any configuration the application 
demands. Insulation displacement connection to the 
computer side of each circuit assures quick and easy 
attachment of 12060BC. 12061AC, 12062AC. and 
12063AC cables to the 12064A. speeding installation. 
Many combinations of 12064As and cables are possi- 
ble and entirely up to the user. 

On the field wiring side, heavy-duty screw terminals 
provide a reliable, strip-insert-tighten, gas tight (non- 
corrosive) connection suitable for electrical installers. 
Included in the assembly is a convenient wiring tray to @ keep the installation neat and serviceable. A remov- 
able hinged door encloses the wiring compartment, 
giving the final installation a safe, professional finish. 
The 12064A mounts easily in any 19 inch EIA rack. 

Operating: Up to 4.6 km (15,000 ft.). 
Non-Operating: Up to 15.3 km (50,000 ft.). 

Physical Characteristics 
Dimensions 
483 mm (19 in.) wide, 121 mrn (4.75 in.) deep, 
89 mm (3.5 in.) high. 

Net Weight 
1.08 kg (2.38 lb). 

Ordering Information 

HP 12064A Termination Accessory 
The 12064 A Termination Accessory includes: 

1. 12064-00001 68-Circuit Termination Accessory. 
2. 12064-90001 Termination Accessory Manual. 





Color Video Output Interface 

a 

a HP 1000 A-Series Computer Interfaces 

HEWLeTT 
PACKARO 

product number 12065A 

The HP 12065A is a plug-in interface card providing 
full color video output capability for the HP 1000 A- 
Series family of real time computers. 

Features 
Graphics/1000-11 Version 2.0 compatibility. 
Red-Green-Blue (RGB) RS-343 compatible video 
output. 
512 x 512 pixel resolution for 1 : 1 aspect ratio 
displays. 
576 x 455 pixel resolution for 4 : 3 aspect ratio 
displays. 

16 colors selected from a palette of 4096. 
Alphanumeric text overlay. 
On-card, independent blink control of each 
color. 
Polygon area fill. 
Scrolling capability. 
Two RS-232-C oorts for keyboards. touch 
screens, and mice. 

Functional Description 
The 12065A Video Output Interface provides full 
color video output, to color displays from HP 1000 
A-Series computers. The 12065A has been designed 
to specifically address the needs of the computer 
aided manufacturing marketplace. This video interface 
offers medium resolution and unique display features 
that will dramatically increase your productivity. 

The card utilizes a Motorola 68008 16 bit micropro- 
cessor for system control and backplane communica- 
tions. It also provides supervisory control over a spe- 
cialized graphics processor, pixel memory and video 
circuits. Four pixel memory planes provide for two 
combinations of color and character capability. In one 
mode, three pixel memory planes are used to produce 
8 colors from a palette of 4096, leaving the fourth 
plane for overlay of characters, cursors and prompts. 
In the second color mode, all four planes are used to 
produce 16 colors from a palette of 4096. In both 
modes. independent blink control of each color is 
possible on-card. A standard character set is provided 
in ROM with user specified size and orientation for 
maximum flexibility. In addition, the card will support 

user defined characters, for example, foreign lan- 
guages. which can be downloaded to local RAM from 
the A-Series CPU. 

The on-card intelligence and the DMA per 110 card 
A-Series architecture provide flexible drawing capabili- 
ties. In an Update mode, an existing screen is added 
to. either with characters or vectors. with immediate 
display of results. This is the mode you would use to 
change data or to perform limited animation. such as 
increasing or decreasing tank levels in a process con- 
trol flow application. Using the Frame Buffer Read/ 
Write capability, entire screens can be downloaded via 
DMA to pixel display memory (frame buffer) and 
then to the screen. The whole screen image is dis- 
played within seconds. This feature is particularly use- 
ful in applications where several displays are used fre- 
quently as operators execute sequences of control or 
track down process problems flagged with alarms. 
Frame Buffer ReadsIWrites automatically takes advan- 
tage of flash-fill, where data is written to display mem- 
ory while the screen is continuously blanked. The 
screen is then unblanked to display the image. Update 
mode can also be configured for flash-fill to take ad- 
vantage of the higher performance realized. 
In general, display images used frequently will be in- 
itially created in Update mode. Once in frame buffer 
memory, the image will be stored in A-Series memory, 
or on disc, via Frame Buffer Reads. Later, the A- 
Series can redisplay the image using Frame Buffer 
Writes; additional modifications can be made in 
Update mode. 
Finally, the 12065A also supports two RS-232-C serial 
pons to allow for the direct attachment of graphics 
input accessories. Devices like custom keyboards and 
keypads, touch screens, trackballs, joy sticks or mice 
can thus be interfaced through one graphics sub- 
system. This saves money and 110 slots. 

Functional Specifications 

Video Output 
Compatible with RGB RS-343. Three BNC connectors 
for RED, GREEN, and BLUE. 

Resolution 
567 x 455 (4:3 aspect ratio) or 
512 x 512 (1:l aspect ratio). 
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Polygon Area Fill vectc 
vecta 
Sror 

8 unique styles. 3000 

Write Modes 

Flash Fill: Blanks the screen, writes vectors, pixels, 1000 

and characters, then displays the screen. 
500 

Update: Writes single characters or vectors to existing o 

display. 

Hardware Vector Generation 

Vector Performance with Screen Blanked: 
Vector8 par 
S&ond 

-m 

EXEC or O r . p h k 8 1 ~ 0 ~  

.. - -  - 

Vector Lmgth (Plxslr) 

Vector Performance with 60 Hz Refresh Rate: 
Vector8 par 
S&ond 

2500 
Unconnected Vector8 Ualng M C  call8 

2000 Um;cnrwmed Vector. U8lng b .  Graphic811 00041 

Connected Vector8 U8lng 

500 

O 50 100 1 5 0 2 0 0 . 2 5 0 3 0 0  3M)400= 
vector W h  (Pl-18) 

Connected Vector8 U8lng 
A EXEC or Graphical10004 I 

: Performance with 50 Hz Refresh Rate: 
' W  

t Uncommcted Vectwr ualng EXEC calla I 

I I I I I I I I 
50 100 1 5 0 2 0 0 2 5 0 3 0 0 3 5 0 4 0 0 4 5 0  

Vector Length (Plxelr) 

Character Display 
Size: Variable. I) 
Orientation: Variable in 90 degree increments. 
Standard Character Sets: Stored in on-board ROM. 
User-Devel~ped Character Sets: Downloadable to 
on-board RAM. 

a 
Character Fiel Blinking: Character field blinking 
support is stan t? ard. 

Character Overlay Rates: 

1: 5 x 7 Bit ell Graphic Chuactwa I 
7 x 11 Blt M I  Graphic C h u r t w r  

L W h  of Tart (Chuactar) 

Memory Maps 
Four planes partitioned as: 

Three planes producing 8 colors from a palette of 
4096 and 1 overlay plane for alphanumeric text. 
Or 
Four plans producing 16 colors from a palette of 
4096 
Plus 
On-board blink control of all memory planes. 

Scrolling Capability 6B 
The 12065A Interface supports direct pixel memory 
frame buffer reads and buffer writes. 
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Accessory Data Communication Ordering Information - 0 Two three-xirc RS-232-C porn with user progamma- 
ble data rate to 9600 baud are provided for interfac- HP 12065A Color Video Output Interface 
ing graphics accessories. The 12065A Color Video Output Interface includes: 

Configuration Information 1. 12065-60001 Video Output interface assembly. 

Computer and System Compatibility: The 12065A 2.12065-63001 Set of three 3-meter (9.84 ft.) BNC 
Color Video Output Interface is compatible with all Video Output Cables. 
HP 1000 A-Series Computers and Systems. operating 3. 12065-90001 Video Output Interface Reference 
under the same environmental conditions. manual. 
Software Support: Software support for the 12065A 4.12065-90003 Color Video Device Handlers 
interface is provided in the 92061A Version 2.0 manual. 
Graphics11000-I1 Device Independent Graphics Li- 
brary. HP 12065A Option 001 

DC Current Requirements Adds a 3 meter (9.84 ft.) RS-232-C input cable 
(12065-63002) with edge connector to 25-pin female 

3.76A (+5V), 0.062 (+12V), 0.018 (-12V). RS- 232-C connector for connection of keyboard, 

0 touchscreen, or a mouse. 
, Interface Dimensions Self Test Loop-Back Connector 

289 mm (11.38 in.) long, 172 mm (6.75 in.) wide, mm (0.063 board thickness, with mm The 12065-67001 Loop-Back Connector is available 

ib (0.4 in.) top-of-board parts clearance and 5.1 mm for optional use with on-card self test. 
(0.2 in.) bineath-board clearance. 





Data Link Slave Interface for 
DSI1 000-IV Communication 

e 

HP 1000 A-Series Computer Interfaces product number 12072A 

The HP 12072A is a slave interface for connecting 
HP 1000 A-Series Computers to the data link. This 
microprocessor based interface, together with 91750A 
DS11000-IV software supports high-level user access 
between slave computers and an HP 1000 A-Series 
master computer connected to the Data Link via a 
12092A interface. Except for remote Virtual Control 0 Panel (VCP) access, the full set of DS11000-IV fea- 
tures is supported by the 12072A interface. 

Features 
w Supports slave computer access to master com- 

puter via low cost Data Link. 
Supports all DS11000-IV software features except 
for remote Virtual Control Panel (VCP) access. 

I. 2-80 microprocessor-based intelligence. 
Microprocessor management of Bisync protocol 
and on-board data buffer, leaving more CPU 
capacity for processing user applications. 

w 1K byte of data memory and 4K bytes of pro- 
gram memory. - 

@ w Firmwancontrolled automatic power-up self test 
to check interface integrity. 

w Asynchronous communication at rates up to 
(b. 19,200 bitslsecond. 

w Optically isolated interface for noise immunity. 
w Two 8-bit switch-packs to program device ad- 

dress, baud rate, and datacomm operating mode. 

Functional Description 

Multiple Computer Access to 
Factory Data Link 

On-Board Microprocessor Off-loads Host 
Computer 
A powerful microprocessor on the Data Link Slave 
interface manages routine communications processing, 
freeing the host computer for applications oriented 
tasks. The protocol used throughout the link is HP 
Multipoint Bisync. which is similar to IBM Bisync. 
Under control of on-board firmware, the microproces- 
sor converts command words into actions, such as 
loading/unloading data tolfrom the on-board buffers 
and the host CPU. The microprocessor also performs 
the protocol generation and interpretation, error 
checking, and error recovery by retransmission tasks, 
all without the attention of the host computer. 
Numerous user-programmable parameters are available 
to tailor the interface to specific applications and con- 
figurations, which are also managed by the micropro- 
cessor. For example, the number of retransmissions of 
frames in error can be set by the user, or a default of 
10 may be used. Frame size is accessible, as are con- 
trollable communication line timeouts to promote 
maximum use and efficiency of the communication 
links. 
Microprocessor-managed interface buffer tasks include 
packing bytes into words for Direct Memory Access 
transfers to the host CPU and unpacking words into 
bytes for transmission. The basic Data Link slave in- 
terface uses 4K bytes of program space and 1K byte 
of buffer memory, of which two 192 byte buffers are 
for data transmission and two 250 byte buffers are for 
data reception. 

Firmware Controlled Self Tests 
On-board, firmware-controlled self-tests, performed at 
power-up, help to assure reliable operation of the 
Data Link Slave interface and minimize troubleshoot- 
ing time. These tests check out most of the LSI com- 
ponents, including the ROM, RAM, SIO, and CTC. 

A number' of HP 1000 computers can now be con- 
nected to the Data Link, using multidropped computer 
connection in the DS11000-1V network environment. 
Data Link is an extremelv cost effective. low-sveed DS11000-IV Compatibility 
local area network for hiustrial automation, cbntrol, Operation of the 12072A slave interface is supported 
and data collection. The link provides flexible con- by 91750A DS11000-IV software as described in the 

@ figurability and growth potential for distributed net- 91750A data sheet on page 5-15. All DS11000-IV 
working needs over distances up to 4 km (2.5 miles). networking features are supported by the Data Link 
See the Data Link Multidrop Communication data slave interface except remote Virtual Control Panel 
sheet on page 5-39 for more information. (VCP) access. 



Data L i  Slave Interface for DS11000-IV 

Communications 
Data Link Driver Output: High level = 4V, mini- 
mum, Low level = 0.4V maximum, Differential voltage 
= 7.2V peak-to-peak, minimum, Drive current = 
100 mA. minimum. 
Internally Clocked Programmable Data Rates: 300, 
600, 1200, 2400, 4800, 9600, and 19,200 bilsec; 
the selected rate must be that of the slowest device on 
the Data Link. 
Transmission Mode: Bit-serial asynchronous, half- 
duplex. 
Error Detection and Correction: Errors are detected 
using CRC- 16 cyclical redundancy error checking on 
blocks received or sent. The interface retransmits, or 
requests retransmission of, the block with error, to 
attain error free data transfer. 

Configuration Information 
.Computer and System Compatibility: The Data 
Link Slave Interface is compatible with all HP 1000 
A-Series Computers and Systems. 
Software Support: Operation of the Data Link Slave 
interface is supported by HP 91570A DS11000-IV 
software, as described in the DS11000-IV data sheet 
on page 5-15. 
Computer UO Channels Required: One per 12072A 
Data L i  Slave interface. 

Diagnostic Support: A diagnostic test and test con- 
nector for the 12072A interface are provided in the 
HP 24612A A-Series Processor and Interfaces Diag- 
nostic Package. 

Counterpart Interfaces in Other HP 1000 
Systems: 12092A Data Link Master Interface in A- 
Series systems, 12790A Multipoint (master) Interface 
and 12830A Data L i i  Slave Interface in EIF-Series 
systems. 
Installation: Set 'the interface configuration switches 
for baud rate, device ID, and group ID. With power 
off, plug the interface into the computer I10 back- 
plane, connect the supplied cable, configure the mas- 
ter and the slave. Connect the slave computer cable 
into the Data L i i  connector box, and power up the 
slave computer. 

NOTE: The I10 address setting of the intetface select 
code switches is independent of the intetface card's 
position in the computer backplane. 

DC Current Requirements 
1.5A (+5V). 0.16A (+12V), 0.07A (-12V). 

Interface Dimensions 
289 mm (11.38 in.) long, 172 mm (6.75 in.) wide, 
1.6 mm (0.063 in.) board thickness, with 10.2 mrn 
(0.4 in.) top-of-board parts clearance and 5.1 mm 
(0.2 in.) beneath-board clearance. 

Ordering Information 

HP 12072A Data Link Slave Interface 
The 12072A Interface includes: 

1. 5061-4942 A-Series Data Link Slave Interface 
card. 

2. 5180-1974 Data L i  ROM. d 
3. 5061-4903 Twin 5 meter (17 ft.) Cable. terrni- 

nated with a hood connector at the interface end 
and a 6-contact male connector at the Data Link e- 
connection box end. 

4. 12072-90001 Data Link Slave Interface Reference 
Manual. 

HP 12072A Option 001 
Provides the latest Data Link ROM. a 
Additional Equipment Required for Operation 
Data Link Slave Computer with 91750A DS11000-IV 
software package. Data Link Master Computer, 3074A 
Data Link Adapter, Data Link cable, Data Link con- 
nection boxes, 12092A A-Series Data Link Master 
Interface and 91732A Data Link Software or 12790A 

(I, 
EIF-Series Multipoint Master Interface and 91730A 
Multipoint Software Package. For more information, @ 
see the 12092A data sheet on page 4-61, Data L i i  
Multidrop Communication data sheet on page 5-39, 
and the 91732A and 91730A data sheets on pages 
5-49 and 5-53. 



Bisync Interfaces for NS11000 
and DSI1 000-IV Communication * 
HP 1000 A-Series Computer Interfaces product numbers 12073A and 12082A 

The HP 12073A and 12082A are Bisynchronous 
(Bisync) interfaces for communication between 

Functional Description 
NS11000 or DS/1000-IV network nodes based on HP On-Board Microprocessor Off-loads ~~~t 
1000 A-Series Computers and NS13000 or DS13000 
nodes based on HP 3000 Systems. The 12073A 
interface is used for communication via modems and A powerful microprocessor on the interface manages 
telephone lines and the 12082A is used for communi- routine communications processing, freeing the host .' cation via hardwired link. computer for applications oriented tasks. Under con- 

The 12073A and the 12082A are microprocessor- 
based interfaces that use the Binary Synchronous 
(BSC) protocol. The interfaces handle all BSC 
protocol generation, including CRC-16 error checking. 
on-board buffer management, and all modem control 
tasks (12073A interface only). In conjunction with 
91790A NS11000 or 91750A DS11000-IV software, 
these interfaces s u ~ ~ o r t  hi&-level user access between 
HP 1000  compute^^ and g~ 3000 systems, up to and 

% 
including HP 3000 Series 70 systems. 

Features 
m Availability of both modem and direct connect 

interfaces maximizes network flexibility. 
On-board microprocessor off-loads the computer, 
making possible larger networks and leaving 
more CPU capacity for applications processing. 
16K bytes of RAM memory for extensive on- 6 board message buffering. 
Firmware-controlled automatic power-up self-test 
to help assure interface integrity. 
Long term communication line statistics and 
message logs are available through user request 
via DS11000-IV software to facilitate checks of 
line quality and assist link troubleshooting. 
Bisync interface for NS11000 or DS11000-IV to 
NSl3000 or  DSl3000 communication links with 
microprocessor management of BSC protocol, 
CRC-16 error checking, buffer management, 
DMA transfers, and modem control tasks. 
Data rates to 57.6K bps. 
12073A interface supports synchronous full 
duplex modems. 
12082A interface supports hardwired links up to 
1 km (0.62 miles). 
12082A optically isolated input breaks ground 
loops, maximizing noise immunity for direct 
connect links. 

trol of on-board-firmware, the microprocessor converts 
command words into actions, such as establishing the , 

communications link and loading/unloading data be- 
tween the on-board buffers and the host CPU. The 
microprocessor also performs the protocol generation 
and interpretation, error checking, and error recovery 
by retransmission tasks, all without the attention of the 
host computer. 
Numerous user-programmable parameters are available 
to tailor the interface to specific applications and con- 
figurations, which are also managed by the micropro- 
cessor. For example, from 0 to 255 retransmissions of 
blocks in error can be set by the user, or a default of - 
7 may be used. Transmission block size can also be 
specified. 
Microprocessor-managed interface buffer tasks include 
packing bytes into words for Direct Memory Access 
transfers to the host CPU and unpacking words into 
bytes for transmission. 
Finally, on the 12073A interface, the microprocessor 
handles the synchronous modem control signals. 

F i w a r e  Controlled Self Tests 
On-board, firmware-controlled self-tests, performed at 
power-up, help to assure reliable operation of the Bi- 
sync network interface and minimize troubleshooting 
time. These tests check out the RAM and ROM 
memories, the Direct Memory Access operations, 
baud rate generators, and the 110 channel control. 

Communication L i e  Statistics 
Eleven long-term statistics are accumulated automati- 
cally and buffered on the interface. These statistics 
can be easily read by the user to help determine the 
quality of the communication line and to aid link 
troubleshooting. The eleven long term statistics are: 

1. Good blocks sent. 
2. Good blocks received. 
3. Bad blocks received. 
4. NAKs received. 
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5. WACKS sent. 
6. WACKS received. 
7. TT'Ds sent. 
8. TT'Ds received. 
9. Response errors. 

10. Three-second timeouts. 
1 1. Line errors. 

Functional Specifications 

Communications 
Interface Level: EIA RS-422, Direct Connect; 
RS-232-C and EIA RS-449, and CCITT V.28, Mo- 
dem Connect. 

Internally-Clocked Data Rates: 300, 1200 , 2400, 
4800, 9600, 19200, and 57600 bitslsecond. 

Transmission Mode: Half-duplex, bit-serial 
synchronous. 

Message Buffering: A maximum of 6432 bytes in 
each direction (12864 bytes total) may be buffered 
using the 16K byte on-board RAM memory. 

Error Detection and Correction: Errors are detected 
using CRC- 16 cyclic redundancy checking on all 
blocks sent or received. The interface retransmits, or 
requests retransmission of, all blocks with errors to 
attain error-free data transfer. The user can specify 0 
to 255 retransmissions. If a number is not specified, 
the maximum number of retransmissions initiated by 
the interface defaults to 7. 

Line Protocol: The 12073A and 12082A bpplement 
an extended subset of the IBM Binary Synchronous 
Communications Line protocol. They are NOT 
general-purpose Binary Synchronous interfaces and 
should be used only for HP 1000-to-HP 3000 commu- 
nications links in the HP AdvanceNet environment. 

European Licensing of Bisync Modem 
Interface 
The 12073A Bisync Modem Interface has been 
granted an FTZ license for use in Germany and a 
ClPO license for use in the United Kingdom. 

Configuration Information 
Computer and System Compatibility: The 12073A 
and 12082A Bisync Interfaces are compatible with all 
HP 1000 A-Series Computers and Systems. 

Software Support: Operation of Bisync network inter- 
faces is supported by HP 91790A NSl1000 software 
and HP 91750A DS11000-IV software, as described in 
the respective data sheets on pages 5-1 and 5-15. 

Computer I10 Channels Required: One per Bisync 
network interface; uses two EQTs and two LUs in the 
RTE-A system. 

Diagnostic Support: A diagnostic test and test con- 
nectois for the 12073A and 12082A interfaces are 
provided in the HP 24612A A-Series Processor and 
Interfaces Diagnostic Package. 

Compatible U.S. Modems and Communication 
Lines: The 12073A interface is compatible with 
modems listed in Table 4-5. 

Table 4-5. HP 12073A Connections, Modems, 
and Data Rates 

CONNECTION MODEM MAX SYNCHRONOUS I VIA I TYPE I DATA RATE I 
m a t e  Unes Bell 209A to 9600 bltstsecond 

Dlal-Up Bel 212A to 1200 bitstsecond 
Be# 208B . to 4800 bitstsecond 

European Modems: Contact local European HP sales 
office for information. European modems and inter- 

(. 
faces should have approval of PTT in each country. 

DC Current Requirements e 

Physical Characteristics 

Dimensions 
289 mrn (11.38 in.) long, 172 mm (6.75 in.) wide, 
1.6 mm (0.063 in.) board thickness. with 10.2 mm 
(0.4 in.) ~OD-of-board Darts clearance and 5.1 mm 
(0.2 in.) bekeath-board clearance. 

Ordering Informatiori 
NOTE: The, 120734 and 120824 interfaces are for 
use only in the 91 790A NS11000 or 91 750A 
DS11000-N environment for HP 1000-to-HP 3000 
communication links. They are not general-purpose 
Bisync interfaces. 

HP 12073A Bisync Network Modem 
Interface 
The 12073A Bisync Interface includes: 

1.5061-4940 A-Series Programmable Serial Modem 
Interface card. 

2.9 1750-80016 and 9 1750-80017 Network Firmware 
ROMs. 

3. 5061-4914 5 meter (17 ft.) RS-232-C Modem 
Interface Cable 

4.5061-3425 RS-232-C Loop-Back Verifier Hood. 
5. 5955-7627 Bisync Firmware Installation Manual. 
6. 12042-91001 PSI Modem Connection from A- 

Series Computers Installation and Service Manual 
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HP 12073A Options 
@ 001: Rovides one set of updated firmware ROMs. 

002: Substitutes 5061-4923 5 meter (17 ft.) RS-449 
Modem Interface Cable and 506 1-49 15 RS-449 
Loop-Back Verifier Hood for 12073A Cable and 
hood (5061-4914 and 5061-3425) listed above. 

()i HP 12082A Bisync Direct Connect Network 
Interface 
The 12082A Bisync Interface includes: 
1. 5061-4938 A-Series Programmable Serial Direct 

Connect Interface card. 
2. 91750-80016 and 91750-80017 Network Firmware 

ROMs. 
3. 5061-3422 5 meter (17 ft.) Direct Connect Inter- 

@) 
face Cable with a male connector. This cable. 
together with a direct connect cable from the HP 
3000 Bisync interface, provides a complete link 
between the Bisync direct connect interfaces in 
the local HP 1000 system and the remote HP 
3000 system. although extension cables made 
with 91712A, 91713A, or 91714A accessories 
may also be required. 

4. 506 1-3460 Direct Connect Loop-Back Verifier 
Hood. 

5. 595 5-7627 Bisync Firmware Installation Manual. 
6. 12042-91002 PSI Direct Connection from A-Series 

Computers Installation and Service Manual 

HP 12082A Accessories 

91712A: Assembled 75 meter (255 ft.) extension 
cable ,with 24-pin connectors for NS11000 
or DS/ 1000-IV direct connections. 

91713A. Pair of 24-pin cable connectors for user 
fabricated cable-to-cable direct connect ex- 
tension cable (cable part number 8120-3096 
not supplied). 

91713A Opt 001: Pair of edge connectors for user 
fabricated card-to-card direct connect cable 
(cable part number 8120-3096 not sup- 
-plied). 

91714A: 300 meters (984 ft.) of 8120-3096 direct 
connect cable with 24-pin cable connectors 
and a connector kit for user fabricated di- 
rect connect extension cable. 

NOTE: HP 8120-3096 cable is equivalent to  Belden 
YRI 9169. No other cable is supported. 

HP 12082A Option 001 
Provides one set of updated firmware ROMs. 





LAP-B Modem Interface 

4D 
for X.25 Communication 

O 
HP 1000 A-Series Computer Interfaces product number 12075A 

The HP 12075A is an interface for modem communi- 
cation which implements the CCITT X.25 recornmen- 
dation for physical interface (X.21 bis) and frame in- 
terface (LAP-B) levels. This interface provides access 
to packet switching wide-area networks which use the 
X.25 interface standards. 

The 12075A interface supports the internationally 
adopted full-duplex Link Access Protocol-Balanced 
(LAP-B) protocol and handles all LAP-B protocol 

4D generation (including CCITT compatible CRC error 
checking), on-board buffer management, and all mo- 
dem control tasks. The 12075A operates in conjunc- 
tion with HP 91751A DSNlX.25 and HP 91790A 
NSl1000 or HP 91750A DS11000-IV Software to 
support higher level user communication through a 
packet-switching network. 

@ Features 
Incorporates international recommendations for 
physical and frame level C C m  X.25 Packet- 
Switching Networks. 
DSNlX.25 (HP 91751A) software support. 
On-board microprocessor off-loads the computer, 
making possible larger networks and leaving 
more CPU capacity for processing user's applica- 
tions. 
On-board message buffering. 
Firmware-controlled automatic power-up self-test 
checks interface integrity. 
Synchronous full-duplex modem support. 
LAP-B interface for communication link with 
microprocessor management of LAP- B protocol, 
CCITl' compatible CRC error checking, buffer 
management, DMA transfers, and modem con- 
trol tasks. 

Functional Description 

On-Board Microprocessor Off-loads Host 
Computer 
A powerful microprocessor on the interface manages 
routine communications processing, freeing the host 
computer for applications oriented tasks. Under con- 
trol of on-board firmware, the microprocessor converts 
command words into actions, such as establishing the 

communications link and loadinglunloading data be- 
tween the on-board buffers and the host CPU. The 
microprocessor also performs the protocol generation 
and interpretation, error checking, and error recovery 
by retransmission tasks, all without the attention of the 
host computer. 
Numerous user-programmable parameters are available 
to tailor the interface to specific applications and con- 
figurations, which are also managed by the micropro- 
cessor. For example, *e number of retransmissions of 
a frame before error recovery can be set by the user 
through 9 1750A network software. Maximum frame 
size and communication line timeouts are accessible 
for optimizing the efficiency of each communications 
link. 
Microprocessor managed interface buffer tasks include 
packing bytes into words for Direct Memory Access 
transfers to the host CPU and unpacking words into 
bytes for transmission. The microprocessor handles the 
synchronous modem control signals and is capable of 
setting or sensing additional modem control l i e s  by 
software request. 

Firmware Controlled Self Test 
An on-board, firmware-controlled self-test performed 
at power-up assures reliable operation of the LAP-B 
network interface and minimize troubleshooting time. 
RAM and ROM memories, Direct Memory Access 
operations, baud rate generators, and the 110 drivers 
and receivers are tested. 

Communication Line Statistics 
Long-term statistics are accumulated automatically and 
buffered on the inferface to assist in verifying the 
quality of the communication line and to aid l i i  
troubleshooting. Statistics are: 

1. Information frames received. 
2. Receiver Ready frames received. 
3. Receiver Not Ready frames recehed. 
4. Reject frames receiv=d. 
5. Receive process overruns. 
6. CRC errors. 
7. Abort sequences received. 
8. SIO chip receiver overruns. 
9. Receive buffer overflows. 

10. Frames with incorrect address field. 
11. FRMR frames received. 
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Functional Specifications 

Communications 
Interface Level: EIA RS-232-C and EIA RS-449, and 
CCI'TT X.2 1 bis compatibility. 
Transmission Mode: Full-duplex, bit-serial 
synchronous. 
Internally-Clocked Data Rates: 300, 1200, 2400, 
4800, 9600, 19200, and 57600 bitslsecond. 
Externally-Clocked Data Rates: To 57,600 bitslsec- 
ond. 

Message Buffering: 14k bytes available for data 
buffering. 
Error Detection and Correction: Errors are detected 
with CCI'TT compatible CRC cyclic redundancy checks 
on all frames sent or received. The interface retrans- 
mits, or  requests retransmission of all frames with 
errors to attain error-free data transfer. The maximum 
number of retransmissions is specified by the user. 
12075A Interface Signals: See Table 4-6. 

Table 4-6. HP 12075A Interface Signals 

Where: DCE dep = Depends upon external DCE 
device and connection. 

F l  W = Set by interface firmware. 

SIQNAL 

RD 
SD 
CS 
RS 
TR 

RR 

ST 

RT 

TT 
IC 

DM 
TM 
LL 
RL 

SFISR 

IS 
NS 

SRD 
SSD 
SRS 

SCS 
SRR 

European Licensing of 12075A Interface 
The 12075A LAP-B Modem Interface has been 
granted an FTZ license for use in Germany and a 

0 
GPO license for use in the United Kingdom. 

Configuration Information 

SOURCE 

DCE 
DTE 
DCE 
DTE 
DTE 

DCE 

DCE 

DCE 

DTE 
DCE 

DCE 
DTE 
DTE 
DTE 
DCE 
DIE 

DTE 
DTE 
DCE 
DTE 
DTE 

DCE 
DCE 

Computer and System Compatibility: The 12075A 
LAP-B Interface is compatible with all HP 1000 A- 
Series Computers and Systems. @ 
Software Support: Operation of LAP-B network 
interfaces is suppbned by HP 91751A DSNlX.25 soft- 
ware and HP 91790A NS11000 and HP 91750A ' 

DS11000-IV software, as described in the respective 
data sheets on pages 5-33, 5-1 and 5-15. 
Computer I10 Channels Required: One per LAP-B 
network interface. 
Compatible U.S. Modems and Communication 
Lines: The 12075A interface is compatible with mo- 
dems listed in Table 4-7. Strapping requirements and 

@ 
recommendations for U.S. modems used with the 
12075A are given in the LAP-B Firmware Installation 
Manual (5955-7625). dB 

Table 4-7. HP 12075A Connections, Modems, 
and Data Rates DEFAULT 

None 
None 

DCE dep 
FIW 
F I  W 

DCE dep 

None 

None 

None 
DCE dep 

DCE dep 
DCE dep 

FIW 
FIW 

DCE dep 
FIW 

FIW 
FIW 
None 
None 
FIW 

DCE dep 
DCE dep 

to 4800 bltslsecond 

FUNCTION 

Receive Data 
Send Data 
Clear to Send 
Request to Send 
Data Terminal 
Ready 
Aaceiver Ready 
(data carder detect) 
Send Thntng 
(tranmlt clock) 
Receive Tirnlng 
(recelve clock) 
Terminal Tlming 
lncombrg Call 
(Ring Indicator) 
Data Set Ready 
Test Mode 
Local Loop-back 
Remote Loop-back 
Signal Quality 
Select Frequency1 
Select Rate 
In Service 
New Signal 
Sec. Receive Data 
Sec. Send Data 
Sec. Request 
to Send 
Sec. Clear to Send 
Sec. Receiver Ready 

Bell 209A to 9600 bltslsecond I HP 3,2307. 1 to 9600 bitslsecond I 
Dlal-Up Bell 21 2A to 1200 bitslsecond I 

Discontinued product, listed here for reference only. 

-- 
European Modems: Contact local European HP sales 
office for information. European modems and inter- 
faces should have approval of P'TT in each country. . 
12075A Installation: Set the interface configuration 
switch for baud rate. Set I10 address on the select 
code switches. With power off, plug the interface into 
the computer I10 backplane, connect the supplied 
cable to the compatible customer-furnished modem, 
and integrate the interface cqrd and software into the 
RTE-A operating system. 

NOTE: The IIO address setting of the interface select 
code switches is independent of the interface card's 
position in the coniputer backplane. 

Interface Current Requirements 
2.6A (+5V), 0.35A (+12V), 0.18A (-12V) 
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4b Interface Card Dimensions 3. 5061-4914 5 meter (17 ft.) RS-232-C Modem 
Interface Cable 

289 mm (11.38 in.) long. 172 mm (6.75 in.) wide, 
1.6 mm (0.063 in.) board thickness, with 10.2 mm 4.5061-3425 RS-232-C Loop-Back Verifier Hood. 

(0.4 in.) too-of-board oarts clearance and 5.1 mm 5. 5955-7625 LAP-B Firmware Installation Manual. 
(0.2 in.) b&-ieath-boarh clearance. 6. 12042-91001 PSI Modem Connection from A- 

Series Computers Installation and Service Manual 

() Ordering Information 

HP 12075A LAP-B X.25 Network Modem HP 12075A Options 
Interface 
The 12075A Interface includes: 

- 
001: Provides one set of updated firmware ROMs. 

1. 5061-4940 A-Series Programmable Serial Modem 002: Substitutes 5061-4923 5 meter (17 ft.) RS-449 
Interface card. Modem Interface Cable and 5061-49 15 RS-449 

2. 5180-7220 and 5180-7221 LAP-B Network Loop-Back Verifier Hood for 12007B Cable and 

4b Firmware ROMs. hood (5061-49 14 and 506 1-3425) listed above. 





LANI1000 Link Interface 

4B 
to Local Area Network 

0 
HP 1000 A-Series Computer Interfaces 

rn HEW- 
PACKARD ' 

product number 12076A 

The HP 12076A LAN11000 Link is an interface for 
connecting HP 1000 A-Series Computers to Local 
Area Networks (LAN). This microprocessor based 
interface, together with 91790A NS11000 Network 
Services software, supports high-level user access 
between the LAN11000 Linked HP 1000 A-Series 
computers and other computers on the Local Area 
Network, including other HP 1000 A-Series comput- 
ers, HP 3000 Systems, HP 9000 computers, and DEC 
VAX " computers. 

Features 
8 NS11000 software supports high-level commu- 

nication with other systems via the LAN11000 
Link connected Local Area Network. a 8 10M bitdsecond Burst Transfer Rate. 

8 Single card interface. 

8 1500 byte frame size. 

8 Operational compatibility with IEEE standard 
802.3 and Ethernet Rev.1. 

ab 8 Provides O.5A at 12" for MAU. 

8 Provides physical signalling layer and media 
access control sublayer. 

- 
8 Interface adds preamble, Source Address and 

CRC to transmit packets and strips preamble 
and CRC from receive packets. 

8 32K bytes of on-board RAM for buffering of, 
transmit and receive packets. 

8 Ability to receive multiple back-to-back packets. 

8 Supports Multicast, Broadcast, and Individual 
Addressing. 

8 Collection of Link Statistics (collided packets, 
bad packets, etc.). 

8 On-board loopback of transmit packets addressed 
to self. 

8 Card configuration stored in non-volatile 
memory. 

8 Generation of response packets for TEST and 
XID packets for specific DSAP. 

8 Power-on self test. 

AUI Cable Q2254A 

Functional Description 
Versatile LAN Comectibility 
The LAN11000 Link product provides the interface 
between an A-Series computer and an IEEE 802.3 
Local Area Network (LAN). The 12076A equips an 
A-Series computer to communicate with other comput- 
ers at a 10M bitslsecond transfer rate along the LAN. 
The product consists of a printed circuit assembly, a 
card connector cable, an Attachment Unit Interface 
(AUI) cable, and an installation guide. Interface 
driver and node management software are structured 
to the RTE-A operating system (92077A). version 4.1 
or later. The diagram above'shows the 12076A as it 
connects to an IEEE 802.3 type 10 Base 5 backbone 
("thickw) coaxial cable. The product can also be con- 
nected to an IEEE 802.3 Type 10 base 2 ThinLAN 
("thinw) coaxial cable via an HP 28641A ThinMAU. 

The 12076A can connect to Ethernet Rev. 1 base- 
band local area networks using an optional card con- 
nector cable. The LAN11000 Link transmits and re- 
ceives both IEEE 802.3 and Ethernet Rev. 1 type 
packets. 
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Capabilities 
The LAN11000 Link product provides the signaling 
layer and the media access control sublayer rotocols g as defined in the IEEE 802.3 and Ethernet ev. 1 
standards. This capability allows the interface to pre- 
pare packets for transmission by adding preamble and 
Cyclic Redundancy Check (CRC) transmit packets 
according to Iink access protocol, receive incoming 
packets addressed to the node, and check them for 
correctness before transmitting them to the host CPU. 
The LANJ1000 Link also provides diagnostic and link 
management functioas such as self test, loopback, pi6- 
miscuous mode addressing, and statistics gathering, 
Higher level protocols are handled by HP 91790A 
NSI1000 Network Services software or user's custom 
networking software in the host system. 
For customers who prefer to use the 12076A LAN1 
1000 Link Interface with their own customized net- 
working software, Hewlett-Packard offers the 12079A 
Direct Driver Access (DDA) product. The 12079A 
product provides the necessary information to inter- 
face the user's customized networking software to the 
driver contained in the LAN11000 Link product. 

Communication Line Statistics 
As packets are transmitted and received from the 
link, the interface firmware tabulates occurrences of 
particular events and returns these counts as statistics 
when requested. When reading the statistics, a user , 
has the capability of resetting them all. Good received 
packets, good transmitted packets, good bytes trans- 
mitted, and good bytes received, are all 32-bit un- 
signed integers All other statistics are 16-bit unsigned 
integers. 
The following statistics are collected: 

1. Interface firmware revision code (not resettable). 
2. Total number of good bytes transmitted. 
3. Total number of good bytes received. 
4. Total number of good packets transmitted. 
5. Total number, of good packets received. 
6. Total number of errors on transmit. 
7. Total number of bad frames received. 
8. Total number of times no heartbeat was indicated 

after a transmission. 
9. Total number of times a packet was missed due to 

a lack of resources. 
10. Total number of memory errors. 
1 1. Total number of receive framing errors. 
12. Number of packets discarded by driver (on card). 
13. Number of packets received with a CRC error. 
14. 802.3 length field errors. 
15. Total number of times the transmission of a pack- 

et was completed after 2 to 15 retries. 
16. Number of times exactly one r e w  was needed to 

transmit. 

17. Number of times any packet was deferred while 
trying to transmit. 

18. Total number of underflow errors on transmit. 
6 

19. Number of times the interface detected a late 
collision on transmit. 

20. Number of times the camer was lost when 
transmitting a frame. 

21. Number of times the transmission of a frame 
failed after 16 retries. 

0 
22. TDR information from last valid TDR. 

User Configurable Address 
Each interface is shipped with a unique l i i  level 
(node) address. In order to allow the user the most 
flexibility, the nodal address may be changed from the 
factory set address. This is an important feature for 
OEMs who may want their devices to have specific 
addresses or may not have software which can be 
easily updated as nodes are moved around in the 
network. 

Remote Forced Cold Load Capability e 
The A-Series LAN interface supports Virtual Control 
PanelIRemote Forced Cold Load modes of operation. 
Hence, the host may be downloaded and booted from 
a remote node over the LAN. However, this capability 
is NOT supported by NS11000. It must be imple- 
mented in user-developed software. m 
Functional Specifications 
NS/1000 Compatibility 
High level communication via the 12076A LAN11000 
Link interface is supported by 91790A NS11000 soft- 
ware as described in the 91790A data sheet on page 

a 
5-1. All NS11000 networking features are supported 
by the LAN11000 Link interface except remote Vi- 
tual Control Panel (VCP) access. 

m 
General Characteristics 
Network Topology: Bus. 
Network Medium: Digital baseband IEEE 802.3 'Qpe 
10 base 5 backbone ("thick") coax. 
Maximum Distance Between Nodes per Segment: 
500 meters (excluding AUI cables). 
Minimum Distance Between Nodes: 2.5 meters. 
Maximum Number of Nodes: 100. 
Maximum AUI Length: 42 meters. 

Transmission Characteristics 
Transmission Mode: Baseband Digital. 
Access Methods: Camer Sense Multiple Access with 
Collision Detection (CSMAICD) . Qb 
Impedance: 500. 
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4D Configuration Information , 
Computer and System comPHtibility: The LAN1 
1000 Link Interface is compatible with all HP 1000 
A-Series Computers and Systems, operating under 
the same environmental conditions. 

Software support: Operation of the LAN11000 Link 

4b interface is supported by HP 91790A NS11000 soft- 
ware, under RTE-A revision 4.1, as described in the 
NS11000 data sheet on page 5- 1. 

Computer I10 Channels Required: One per 12076A 
interface. 

DC Current Requirements 
4.5A (+5V). 0.5A (+12V). 0.38A (-12V). 

Interface Dimensions 
289 mm (11.38 in.) long, 172 mm (6.75 in.) wide, 
1.6 mm (0.063 in.) board thickness, with 10.2 mm 
(0.4 in.) top-of-board parts clearance and 5.1 mm 
(0.2 in.) beneath-board clearance. 

(b Ordering Information 

HP 12076A LANI1000 Link Interface 
The 12076A Interface includes: 

HP 12076A Options 
001: Substitutes an Ethernet Rev. 1 Card Connector 

Cable for the standard IEEE 802.3 compatible 
cable. This option also deletes the AUI and the 
MAU. Since there are grounding differences be- 
tween the two types of hardware, it is important 
to distinguish the type of media hardware being 
used at a node. If the media access hardware 
conforms to Ethernet Rev. 1, then Option 001 
should be ordered. 

002: Provides only the latest firmware EPROMs. 
Customers on support subscriptions will receive 
updates automatically. 

241: Deletes the 6 meter FEP AUI cable and the 
Medium Attachment Unit. 

NOTE: Software for Node Management interface and 
driver are incorporated into the 92077A RTE-A oper- 
ating system, Version 4.1 or later. 

Related Products 
12079A Direct Driver Access provides 12079-90001 

Driver Reference Manual. 
28641A ThinMAU with integral 1 meter AUI cable, 

is available from Direct Marketing Division. 
This product is used to connect the 12076A 
interface to IEEE 802.3 Type 10 Base 2 
ThinLAN coaxial cable. 

30241A Medium Access Unit can be ordered sepa- 
rately through HP Direct Marketing Division. 
This product is for attachment to 802.3 back- 
bone "thickw coax cable only. 

Attachment Unit Interface (AUI) Cables are avail- 
able from Direct Marketing Division. They 
come in various sizes up to a maximum 
length of 48 meters. Eoth PVC and Teflon . 
cables are available. PVC should be used . 

when the cable will be installed in a conduit. 
Teflon (FEP) cable should be used when in- 

1. 12076-60001 LAN11000 Link Interface card. stalling &to ceilings and walls. Due to local. 

2. 12076-63001 802.3 Card Connector Cable. and municipal codes, the customer is respon- 
sible for proper cable selection. AUI cables 

3.30241-6010 1 Medium Attachment Unit. cannot be used with the 28641A ThinMAU. 
4. 0362-0819 Coaxial Cable Tap Kit. IEEE 802.3 Coaxial Cable and Installation Kits are 
5.99254A 6 meter FEP AUI. available from Direct Marketing Division for 
6. 12076-90001 Installation Manual. both "thin" and "thick" coaxial cable envi- 
7. 12076-90002 Node Manager User's Guide. ronrnents. The cables are offered in lengths 

that have been determined to be optimum for 
minimizing impedance problems when con- 
necting multiple cables. 





Data LinWMultipoint Master , Interface 

HP 1000 A-Series Computer Interfaced product number 12092A 

The HP 12092A Data LinkIMultipoint Mastef is a 
controller for the HP Data Link (HPDL) communica- 
tions network, and for HP terminals connected in 
Multipoint configurations. It provides a low-speed, 
low-cost communications alternative lor a large num- 

O ber of HP devices. .The 12092A interface provides the 
controller capability for the HP 9 1732A Data LinW 
Multipoint Subsystem and equips an HP 1000 A- 
Series Computer to act as a network controller. See 

4D the Data Link Multidrop Communication data sheet 
on page 5-39 and the 91732A data sheet on page 
5-49 for more information. 

Features 
8 Multipoint protocol (similar to Bisync). 
8 Support for up to 64 terminals in a Multipoint 

configuration. 
EIA RS-232-C and CCI'IT V.28 compatibility. 

8 Support for RS-232-C compatible asynchronous 
modems. 

8 Automatic polling of up to 64 devices. 

4 '  8 Selectable data rates to 19,200 bitslsecond. 
8 Independent block sizes up to 2032 bytes for 

each device. ' 8 Special character handling capabilities, including 
o~t ional  removal of ASCII Rs, Gs, andlor con- 

' Gal characters from character strings. 

8 CRC-16 error check -of incoming data. 

8 Configurable protocol timeouts. 
8 Built-in firmware self test to check interface 

integrity. 
8 Long-term statistics to facilitate checks of line 

quality and assist troubleshooting. 
8 Diagnostic mode with loopback hood. 

. F u n c t i o n a l  Description 

On-Board Microprocessor Off-loads Host 
Computer 
A microprocessor on the interface manages routine 
communications processing, freeing the host computer 
for applications-oriented tasks. F i w a r e  residing on 

the board manages the character-oriented Bisync pro- 
tocol which controls all communications activity. 

' 

Automatic Polling 
The interface polls all devices on its polling list, deter- 
mines which has a message to be sent, and initiates 
transfer. When a device is selected to transfer data, 
detection of an error will automatically initiate a reuy. 
When the maximum number of retries is reached, the 
request is aborted. The firmware will then notify the 
driver that the request is aborted. 

Normal polling operation involves continuously scan- 
ning a list of all devices until one requests a data 
transfer, and then initiating the transfer. If a device is 
taken out of service, the list is modified to exclude it, 
and the device is polled at a slower rate by a separate 
"backgroundw list. When it is brought back into serv- 
ice, the device is returned to the main list. This tech- 
nique enables devices to be disconnected from the 
network without degrading overall performance. 

Character B u f f e ~ g  
A unique character block size can be selected for 
each device on the link to attain optimum data trans- 
fer rates for each. The card contains two 2032 byte 
buffers for reading characters and three 2032 byte 
buffers for writing characters. 

Communication Statistics 
Major events, including successful transmission of 
data, NAK retries, WACK retries, successful receipt of 
data, TX overruns, RX overruns, TTD's received, and 
RVI's transmitted and received are accumulated and 
stored on the interface and made accessible to the 
user. 

Firmware Controlled Self Tests 
The HP 12092A has a built-in self test, initiated by 
power turn-on, which indicates whether the card is 
operating properly. Test results are displayed by an 
array of light emitting diodes that indicate successful 
completion of the test, or provide a code referencing 
error messages found in the firmware manual. If the 
included test hood is connected to the edge connector 
during a self test, the test includes serial input-output 
circuits and line drivers and receivers. 



Data LiklMultipoint Master Interface 

Functional Specifications 
Hardware 
Interface Compatibility: EIA RS-449, RS-232-C, and 
CCITT V.28. 
Voltage Level: 5V differential. 
Ground Isolation: 120V PC. 
Inputs and Outputs: See Table 4-8 for standard 
RS-232-C lines. Front edge connectors meet RS-422 
and RS-423 electrical standards, which allows compati- 
bility with RS-232-C. 

Confquration Information 
Computer and System Compatibility: The 12092A 
Interface is compatible with all HP 1000 A-Series 
Computers and Systems. 
Software Support: Operation of the 12092A interface 
is supported by HP 91732A Data Link Software, page 
5-49. Use as data link master interface in computer 
networks also requires HP 91790A NS11000 software @ 
or HP 91750A DS11000-IV software pages 5-1 and 
5-15. 
Computer I10 Channels Required: One per 12092A 
interface. 

Table 4-8. Standard RS-232-c Lines Counterpart Interfaces in Other HP 1000 
Systems: HP 12072A Data Link Slave Interface in A- 
Series system or MP 12830A Data Liik Slave Inter- 
face in EIF-Series system, eithet of.which must be 
supported by 91750A DS11000-IV network software. 

DC Current Requirements 
2.6A (+5V), 0.4A (+12V), 0.2A (-12V). e 

FUNCTION 

Rotectlve Qround 
Slgnal Ground 
Transmltted Data 
Receive Data 
Request to Send 
Clear to Send 
Data Set Ready 
Data Terrnlnal Ready 
Rlng lndlcator 
Recelved Llne 
Signal Quality Detector 
Data Signal Rate 
Transmitter Signal 
Element Tirrdng (DTE) 
Transmitter Signal 
Element Tlmlng (DCE) 
Recelve Tlmlng Element 
T m  (DCE) 
Sec. Transmitted Data 
Sec. Recelved Data 
Sec. Request to Send 
Sec. Clear to Send 
Sec. Rbcelved Line 
Slgnal Detector 

Interface Dimensions 

BOARD 
EDGE 
PIN 

38A 
25A 
8A 

23A 
9A 

17A 
27A 
11B 
248 
26A 
1 8A 
28A 
9B 

208 

308 

3A 
32A 
7A 

31A 
22A 

SIGNAL 
NAME 

AA 
AB 
B A 
BE 
C A 
CB 
CC 
CD 
CE 
CF 
CG 
CH 
DA 

DB 

DD 

SEA 
SBB 
SCA 
SCB 
SCF 

289 mm (11.38 in.) long, 172 mm (6.75 in.) wide, 
1.6 mm (0.063 in.) board thickness, with 10.2 mm 
(0.4 in.) top-of-board parts clearance and 5.1 mm 
(0.2 in.) beneath-board clearance. e 

DCE 
PIN 

1 
7 
2 
3 
4 
5 
6 

20 
22 
8 

2 1 
23 
24 

15 

17 

14 
16 
19 
13 
12 

Ordering Information 

Firmware 
Message Protocol: Asynchronous HP Multipoint 
(similar to Bisync). 
Number of Devices: 64. 
Data Rates, switch selectable: 19.2K, 9600, 4800, 
2400, 1800, 1200, 600, and 300 bitslsecond. 
NOTE: Multipoint configuration cannot use 19.2K 
biulsecond. 
Message Block Sizes: 16 to 2032 message characters. 

HP 12092A Data Li.k/Multipoint Master 
Interface 
The 12092A Interface includes: 

1. 5061-4940 A-Series Programmable Serial Interface 
e 

Assembly. 
2. 12092-80003 and 12092-80004 Firmware ROMs. a 
3. 5061-4914 5 meter (16.4 ft.) Interface Cable, 

terminated with a hood connector at the interface 
end and a 25-pin male RS-232-C connector at the 
DCE end. 

4. 5061-4916 Test connector. 
5. 12092-9 1001 Programmable Serial Interface 

Operating and Service Manual. 
6. 5955-7632 12092A F i w a r e  Manual. 

Statistics Measured: Successful transmissions, NAK HP 12092A Option 001 
retries. WACK retries, successful receivt of data, CRC Provides the latest firmware ROMs and the latest 
errors on input. 1209 2A firmware manual. 
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NS/1000 

4B Network Services Software 

HP AdvanceNet product number 9 1790A 

a Network Services for the HP 1000 (NS11000) software 
is a robust set of high level networking protocols. 
NS11000 is the first networking product on the 
HP 1000 A-Series processors to support the high 
speed IEEE 802.3 LAN11000 L'ink product. NS11000 
is the RTE-A based version of the NS Common Serv- 
ices now available on the HP 3000 and HP 9000 
computers. NSl1000 also provides an easy method of 
transferring files between processes running on the HP 
1000 A-Series. HP 3000, and HP 9000 (HP-UX) 
computer families. NS11000 allows processes running 
on HP 1000 A-Series processors to communicate on a 
peer-to-peer basis. NS11000 is compatible with 
DS11000-IV except in those configurations including 
HP Data Link. 

NS11000 is a functional superset of DS11000-I\' and is 
superior to the older product in the following areas: 

High speed, high reliability system-to-system com- 
munication from an HP 1000 A-Series computer to 
the HP 3000 and HP 9000 computer families makes 

implementation of distributed systems easier and 
more cost effective than ever before. 
HP 1000 A-Series users can now use either HP 
Common Services or DS11000-IV Backward Com- 
patible Services over the high speed lEEE 802.3 
Local Area Network Link (12076A) for A-Series to 
A-Series communication. 
The network transport used by NSl1000 is based 
on the Defense Advanced Research Projects Agency 
(DARPA) standard Transmission Control Protocol 
(TCP). TCP is a byte stream oriented protocol and 
can deliver multiple messages before an explicit ac- 
knowledgment is required. (NS11000 has not been 
certified DARPA compatible.) 
Most of the networking tables currently maintained 
by DS11000-IV in System Available Memory 
(SAM) have been placed in a special memory parti- 
tion known as Distributed SAM (DSAM). This par- 
tition is managed by its own networking optimized 
memory manager. This feature allows the imple- 
mentation of larger networks than is possible with 
DS11000-IV. 



NS11000 requires an HP 1000 A-Series computer with 
at least 1 megabyte of main memory, one disk drive 
and one of the following data communication link 
products: 

LAN11000 Link 
HDLC Network Modem Interface 
'HDLC Direct Connect Interface 
BSC Network Modem Interface 
BSC Direct Connect Interface 

8 LAP-B Network Modem Interface and X.2511000 
8 Data LinkIMultipoint Master Interface 

Functional Description 
NS11000 functionality is the result of combining the 
facilities of the NS Common Services and the NS 
transport with the facilities of the DS11000-IV Back- 
ward Compatible Services and its transport. Each of 
these facilities is described in detail below. Figure 1 
shows the relationship between the NS Common Sew- 
ices, DS11000-IV Backward Compatible Services and 
the links with which these services may be used. Not 
all user level services operate on all links or all sys- 
tems. Please see Tables 1, 2 and 3 for a detailed de- 
scription of the operational links and services. 

NOTE: Table 3 outlines the link types available with 
the services described in Tables 1 and 2 .  

NSllOOO User Level Services 
NS Common Services allow users of HP 1000, HP 
3000, and HP 9000 (HP-UX) computers to share 
data. The HP Common Services available on the 
HP 1000 are Network Fie Transfer and Network 
Interprocess Communication. 

Network File Transfer 
Network File Transfer allows users to copy files be- 
tween any two NS nodes on a network. The HP NFT 
protocol is common to all HP Network Services irnple- 
mentations. Files can be copied interactively or 
programmatically. Network File Transfer ( N m  
includes features that allow users to: 

8 Copy Remote Files. Files can be copied between 
any two NS nodes. Using NFT at a local HP 1000 
system, a user can copy files from a local node to a 
remote node, from a remote node to local node, 
and between remote nodes, 

8 Copy Groups of Files. Entire groups of files can 
be copied between HP 1000 and HP 3000 comput- 
ers with a single command using wildcard designa- 
tors. Directories can also be copied between HP 
1000 computer systems. 

rn Translate File Attributes. Translation of file atuib- 
Utes is performed transparently and on demand 
when files are copied between heterogeneous sys- 

f?b 
tems. This means that when an RTE-A format file 
is copied to an HP 3000 or HP 9000 computer, the 
file attributes will be translated into MPE or HP-UX 
file format. NS11000 accomplishes this by translating 
the file from RTE-A format to NS Interchange for- 
mat prior to copying the file onto the target network @ 
node. Once the file has been received by the target 
node, the NS software running on that node trans- 
lates the file from NS Interchange format to MPE, 
or HP-UX, format. 

8 Access Remote Accounts. Files under any account 
can be accessed if the user provides the correct 
logon and password. 

8 Copy All Types of Files. FMGR files as well as 
files in the hierarchical file system can be copied :@ using NFT. Sparse files (files that are missing inter- 
mediate records) can also be copied. 

OSI 
Layer - - -  :-TI El TI 

(1 000-3000) (1 000-1 000) 
5 

Figure 1. NS11000 Architecture 



Table 1. 91790AlR Communication Capabilities (NS Common Services) 

Network Interprocess Communication 

passwords and possesses the correct user attributes (1.8. account manager, system manager, super 

Y Y N Y N Copy all types of flles. FMGR flles as well as files In the hlerarchlcal file system can be copled. Spares 
flles (flles mlsshg lntermedlate records) can also be copied. 

Y Y Y Y Y Help faclllty. An on-llne help faclllty Is available allowlng users to obtaln lnforrnatlon on any NFT cornmand 
or copy descriptor optlon. 

Y Y Y Y Y Establish default copy descriptors to be used by subsequent DSCOPY commands. 

Y Y Y N N Set defaults for portlons of subsequently Issued copy descriptors. 

Y Y Y Y Y Cause commands to be echoed on the llst flle or llst devlce. 

Y Y Y Y Y Change the llst flle or llst devlce. 

Y Y Y Y Y Run programsfrom DSCOPY. 

Y Y Y N N Dlsplay all currently actlve copy descriptor defaults. 

Y Y Y N N Transfer control to a command file or devlce. 

Y Y Y N Y Dlsplay or change the current worklng dlrectory. 

Network Interprocess Communicaiion (NetIPC) allows 
processes at different nodes to share data and send or 

1) receive messages. NetIPC encompasses thirteen pro- 
grammatic calls that can be used to identify and com- 
municate with remote processes. Using a series of 
these calls, NetIPC processes running on the same or 
different NS11000 nodes can communicate. 

Y 

Y 

The form of process communication offered by 
NetIPC is more flexible than that provided by the 
DS11000-IV Compatible Services' Program to Program 
communication (PTOP). Because the relationship be- 
tween NetIPC processes is peer-to-peer rather than 
master-slave, NetIPC processes are more independent 
and flexible than PTOP processes. 

NetIPC processes communicate with each other via 
sockets. The DARPA standard based Transmission 

N 

N 

Y 

N 

N 

N 

N 

N 

N 

N 

N 

N 

NElWORK INTERPROCESS COMMUNICATION (NetlPC) Peer-to-peer communlcatlon between 
processes runnlng on dlfferent nodes. NetlPC allows more Rexible program deslgn than the DS11000-IV 
senrlce PTOP. 

Determine remote socket names. NetlPC can determine the address of a remote process given the 
socket name. 

EstabRsh a Virtual Ckcult between remote processes. When two Vlrtual Clrcult sockets are connected, 
they form the virtual clrwlt required for peer-to-peer communlcatlon to occur. 

Peer-to-peer Interprocess commwdcatlon with or without walt by the calUng process. A process request- 
Ing data (cllent) may either suspend a walthg reply by the server process If lt Is busy or contlnue proc- 
esslng and retry at a later tlme. 



Control Protocol (TCP) reguiates the transmission of 
data to and from sockets. Although data must pass 
through the control of lower level protocols and, if 
necessary, through intervening nodes, these details are 
transparent to NetIPC processes when they send and 
receive messages. 

Table 2. 91790AJR Communication Capabilities 
(DS11000-IV Compatible Services) 

commands to remote HP 3000 system, 
lnckrdlng access to HP 3000 subsystems, 
such as Cobol and Query13000. 

R N N Ust mounted FMQR cartrldges at Node 1 
on LU at node 2.. 

R N N Create, close, purge, or rename file at 
node. 1 . 

R N N Ust file dkectory at node 1. on LU at node 
2.. 

R N N DurnpaffleorLUhputtromNodel*to 
LU at node 2.. 

R N Y farmbate Remote Command Processor. 

R N N Dlsplay local node number and both local 
and remote sesslon Mentlflcatlon numbers. 

R N N UstMeatnodel*onLUatnode2*. 

R N N Load absolute pro am from node 1 ffle 
or LU Into node 2 %E-A system. 

R N N Ust all programs resldent In RTE-A system 
at node 1.. 

R N N Ust all program-toyogram 'slave' 
programs at node 1 . 

R N N Terminate a 'slave' program at node 1 . 

---- 

Table 2. 9 1790AlR Communication Capabilities 
(DSI 1000-IV Compatible Services), continued 

Y N N Run Interactive ed l t~ r  at remote node tor 
edltlng procedure files, or run any other 
specltled program. 

Y N N Delete previously created Query 
procedure at remote node. 

Y N N Locate one or a group of data Item names 
andlor a data Item. 

Y N N Add, change, or delete a data Item(s) 
that have been located In the remote 
data base by the Quoty ftnd command. 

Y N N Display w prlnt out data Item(s) that have 
been h a t e d  in the remote data base by 
the Quoty ftnd command. 

Y . N N Ust remote data base structure. 

Y N N Expleln form and purpose of specltled 
types of Query commands or all Query 
commands. 

Y N N Terminate remote Query execution. 

Y N N Transfer command hput to a me. 

Y N N Change Hst devlce. 

PROQRAM-TO-PROGRAM (PTOP) 
INTRINSICS (Progam requests for corn- 
munlcatlon between programs at local and 
remote HP 1000 andlor HP 3000 systems) 

Y Y Y From master program, Initiate PTOP com- 
mudc ons and schedule slave program in 
the r g o t e  node, necessary. 

Y Y Y Read data block from remote program and 
exchange tage. 

Y Y Y Send data block to remote program and 
exchange tags. 



Table 2. 91790AIR Communication Capabilities Table 2. 91790AlR Communication Capabilities 
(DS11000-IV Compatible Services), continued (DS11000-IV Compatible Services), continued 

control functions. 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

H Rle palr Is Meracthre or 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

nla 

Y 

Y 

Y 

Y 

nla 

nla 

nla 

nla 

nla 

nla 

nla 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

Y 

N 

Y 

Y 

Y 

catlon wtth all master programs. Com- 
rnunlcation can be re-established by the 
master program by re-lntlatlng PTOP. 

REMOTE DATA BASE ACCESS (RDBA) 
INTRINSICS (Program requests tor ac- 
cess to data base In a remote HP 1000 
system) 

Inltlate access to the data base. 

Get lntorrnatlon on the organlzatlon and 
components of the data base. 

Locate master data set entry containing a 
speclfled key tem value. 

Read data Item values. 

Modtfy values of data In existlng records. 

Add new records. 

Delete exlsthg data records. 

Lock data base temporarily to provlde 
exchrshre access. 

Unlock prevlwsly locked data base. 

Close the data base files. 

REMOTE FILE ACCESS (RFA) INTRIN- 
SICS (Program requests tor access to 
files In a remote HP 1000 or HP 3000 
system) 

Send control request to peripheral devke 
Identlfled at a type 0 file. 

Control file or tennlnal devlce. 

Reset file to flrst record. 

Return flle status. 

Request detalls on flle 110 status. 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 

N 

N 

N 

N 

N 

N 

N 

wait. 

Request tlme from system clock h remote 
system. 

Set execution Interval or start tlme of 
remote program. 

Request status of remote system 110 
devlce. 

Queue schedule remote program with wan. 
Queue schedule remote progam without 
wak. 

Request p a r t b  status from remote 
system. 

Request remote program statw . 
DSH000 UTlUN CALLS (Network ut#ty 
program requests) 

Send message to remote operator's cons 
sole or to remote system's message 
processor. 

Obtaln node number of kcd system. 

Down-load absolute progam M o  remote 
RTE-A node. 

Copy tHe from one node to another. 

Rovlde lnteracthre access to RTE editor 
at remote dlsc-based node. 

EstabUsh destlnatlon node for formatted 
FORTRAN 110 statemants. 

Send command from proQram to remote 
command processor 

Return lnfonnahn on DS11000-IV errors. 



DSI1000-IV Compatible User Level 
Services 
DS/1000-IV Compatible Services have been included 
in NS/1000 to provide complete backward compatibiil- 
ity with DS/1000-IV. Further information on 
DS/1000-IV (91750AlR) is available in the 
DSI1000-IV data sheet. 

Remote File Access (RFA) 
RFA allows users to perform 110 operations on Ales 
and peripherals located at remote nodes. This capabil- 
ity facilitates the establishment, maintenance, and use 
of distributed data files. RFA between DS/1000-IV 
nodes supports transfer of FMGR files with up to 231 
logical records. 

Distributed Executive (DEXEC) 
DEXEC allows users to.contro1 110 .devices located at 
remote HP 1000 computers. DEXEC calls can be 
used to write to, read from, control, or obtain the 
status of 110 devices. Other DEXEC calls can be used 
to request partition, and/or program status, 'schedule 
programs with or without wait, request system clwk 
time, and to set executive interval or start time of a 
program. 

Remote Attach (REMAT) 
REMAT allows users to send RTE commands or spe- 
cial REMAT commands to any HP 1000 on a net- 
work. A Network Security Code is required to direct 
commands to a remote system, which protects the net- 
work from unauthorized access. 

Program-to-Program Communication (PTOP) 
PTOP allows a 'mastern program op one node to ex- 
change information with and control the execution of 
a "slaven program on a remote node. Using high level 
distributed 'system calls, a Pascal, FORTRAN, or As- 
sembly language program in an NSI1000 node can 
m a t e  a data exchange with a named Pascal, FOR- 
TRAN, or Assembly language program in a remote 
DSI1000-IV node or a FORTRAN, SPL, or Pascal 
program in a remote HP 3000 system. A program m 
the HP 3000 can also initiate the PTOP exchange. 

Multiple PTOP exchanges can be active on the same 
network concurrently and, in DS/1000-IV nodes, one 
program can communicate with more than one remote 
node concurrently. PTOP between DS/1000-IV nodes 
and to HP 3000 systems supports data buffers up to 
8K bytes long. 

In addition to exchanging data, PTOP can be used to 
implement access by remote programs to IMAGE/ 

3000 data bases. The records can be transferred to/ 
from the remote requesting program, using PTOP in- 
uinsics. 

e 
Remote Data Base Access (RDBA) 
RDBA allows a user at a disc based system to interac- 
tively or programmatically access data in an IM- 
AGE/lOOO or IMAGE11000-I1 data base. Remote ac- @ 
cess is essentially as easy as local access, since all 
command mnemonics and parameters are the same. 
The one exception is that the RU, QUERY request is 
issued from REMAT in the local system to the remote 
system and must include the node number of the local 
system. 

DS ~ r a n s ~ a k n c ~  File Access 
The RTE-A hierarchical file system allows users to 
access a file at a remote node by including a ' > " 
character and the node number or name in the file's 

8 
name. The way in which RTE-A performs this func- 
tion is by using the DS transparency capabilities in- 
cluded in the DSI1000-IV Compauile Services. @ 
System Download 
The System Download utility included in the 
DS/1000-IV Backward Compatible Services allows a 
user to programmatically force cold load a remote HP 
1000 A-Series processor The local and remote nodes 
must be connected via an HDLC Link. 

Virtusrl Control Panel 
Virhlal Control Panel (VCP) allbws a user on an 
NS/1000 node to interactively access memory, load 
programs, perform memory dumps and break .program 
execution on a remote node. The local and remote 
nodes must be connected via an HDLC Link. 

d) 

NS11000 Transport Protocol 
The NS/1000 transport is based on the Defense Ad- 
vanced Research Projects Agency (DARPA) Transmis- 
sion control Protocol PCP) standard. TCP provides 
end-to-end reliable connection oriented services with 
flow control and multiplexing. TCP also provides 
mechanisms for detecting duplicate, lost, or out-of-se- 
quence packets. (NSI1000 has not been certified 
DARPA compatible .) 

NS/1000 also provides a low overhead transport proto- 
col for use by certain NetIPC intrinsics. Packet Ex- 
change Protocol (PXP) also provides reliable connec- 
tion oriented services while detecting lost or out of . 
sequence packets. PXP does not, however, suppress 
duplicates as the upper level services supported by 
PXP do not require this capability. t @ 



NSI1000 Internet Protocol 
The network layer of NS11000 is based on the 
DARPA Internet Protocol (1,P). IP allows network de- 
signers to implement large networks (catenets) by in- 
ter-connecting a series of smaller subnets. IP then 
routes messages between the subnets and performs any 

4D message segmentation and reassembly required. Seg- 
mentation and reassembly may be needed if a message 
must be routed through a subnet with different packet 
size restrictions than the source andlor destination 
network. 

Link Interfaces 
Use of NSl1000 on the HP 1000 A-Series computer 

I) 
f e y  requires one of the following link interfaces: 

"- 
LAN11000 Link (12076A) 
The LAN11000 Link interface allows HP 1000 A. 
Series computers to communicate over an IEEE 802.3 
Carrier Sense Multiple Access with Collision Detection 
(CSMAICD) local area network. LAN11000 L i  is 
based on the IEEE 802.21802.3 standard. The 
LAN11000 Link enables an A-Series computer to 
communicate with other A-Series computers, HP 3000 
computers, and HP 9000 computers at a data rate up 

e to 10 megabits per second. The product consists of a 
printed circuit assembly which meets all the mechani- 
cal requirements for an HP-A10 device adapter, an 
edge connector to connect the card edge to the At- 
tachment Unit Interface (AUI) cable, AUI cable, Me- 
dium Attachment Unit (MAU or Thin MAU). LANIC 
installation guide, software consisting of a driver and 

0 Node Manager Software and documentation. 

HDLC Direct Connect Interface (12044A) 
The HDLC Direct Connect Interface allows HP 1000 
A-Series computers to communicate via the widely 
accepted, full duplex High Level Data Link Control 
protocol. The HDLC Direct Connect Interface allows 
two A-Series computers to communicate over dis- 
tances up to 1 kilometer at data rates up to 257 kilo- 
bits per second or 2.2 kilometers at data rates up to 
57.6 kiobits per second. The HDLC Direct Connect 
IIF supports dynamic rerouting around down nodes. . 
The product consists of a printed circuit assembly, 
network firmware ROMs, two five meter direct con- 
nect interface cables, direct connect loop-back verifier 
hood, and documentation. 

HDLC Modem Interface (12007B) 
The HDLC Modem Connect Interface allows HP 1000 
A-Series computers to communicate via the HDLC 

I) protocol over synchronous. full duplex modems. The 
HDLC Mddem Connect Interface enables two A- 

' Series computers to communicate over point to point 
modem links at speeds up to 19.2 kilobits per second. 
The HDLC Modem Connect IIF supports dynamic 

rerouting around down nodes. The HDLC Modem 
Connect Interface supports the following modem 
types: Bell 201C, 208A, 209A, 212A; HP 37220T. 
37230A; and GDC 212A. The product consists of a 
printed circuit assembly, network firmware ROMs. a 
five meter modem interface cable, an RS-232-C loop- 
back verifier hood, and documentation. 

HP Data LiMultipoint Master (12092A) 
The HP Data LinkIMultipoint Master allows HP 1000 
A-Series computers to communicate with each other 
and to HP terminals connected in multipoint configu- 
rations. The HP DatalinkIMultipoint master supports 
system-to-system communication over local and remote 
h k s  at daia rates up to 19.2 kilobits per second. The 
product consists of a printed circuit card assembly, 
network firmware ROMs, interface cable, test connec- 
tor and documentation. (Note: Only DS11000-IV 
Backward Compatible Services are supported over the 
12092A). 

Binary Synchronous Direct Connect Interface 
(12082A) 
The Binary Synchronous Direct Connect Interface al- 
lows an HP 1000 A-Series computer to communicate 
with an HP 3000 computer over distances up to one 
kilometer at data rates up to 57.6 kiobits per second. 
The product consists of a printed circuit assembly, 
network interface firmware ROMs, five meter direct 
connect interface cable, diagnostic test hood, and 
documentation. (Note: Only DS11000-IV Backward 
Compatible Services are supported over the 12082A.) 

Binary Synchronous Modem Interface 
(12073A) 
The Binary Synchronous Modem Connect Interface 
allow HP 1000 A-Series computers to communicate 
with other A-Series computers and HP 3000 comput- 
ers via synchronous, half duplex modem links. Data 
rates up to 9.6 kilobits per second are supported. The 
product consists of a printed circuit assembly, network 
interface firmware'ROMs, five meter modem connect 
interface cable, diagnostic test hood, and documenta- 
tion. (Note: Only DS11000-IV Backward Compatible 
Services are supported over the 12073A). 

LAP-B Modem Interface (12075A) 
The LAP-B Modem Interface allows HP 1000 A- 
Series computers to communicate over public and pri- 
vate data networks which implement the CCITT X.25 
recommendation for physical interface (X .2 1 bis) and 
frame interface (LAP-B). The LAP-B Modem Inter- 
face supports data rates up to 9.6 kilobits per second. 
The product consists of a printed circuit assembly, 
network firmware ROMs, a five meter modem inter- 
face cable, a loop-back verifier hood, and documenta- 
tion, Use of this interface requires the X.2511000 
product (PIN 9 175 1AIR). 



NSI1000-DSll OOO-IV Compatibility 
Applications written using DS11000-IV are compatible 
within certain constraints defined by Table 3. 'NS" 
indicates that the NS Common Services Network File 
Transfer is available over the specified network inter- 
face. 'DS" indicates that the DSI1 000-IV Compatible 
Services are available over the specified network inter- 
face. The last two rows of Table 3 indicate which 
links support Re'mote System Download and Remote 
V i a l  Control Panel. 

Table 3. NS11000 Supported Links and Services 

NSI1000 Configurations 
NS11000 network nodes can be connected using a 
variety of interfaces. enabling users to tailor the net- 
work for particular application needs. Local- area net- 
work and point-to-point configurations are supported 
in the NS11000 network environment. 

LAN Co~ection 

Using the LAN11000 Link (12076A), HP 1000 A- 
Series computers can communicate with each other or 
with other HP NS products via a single, high speed 
coaxial cable. Up to 100 computers may communicate 
over a single LAN cable segment. The maximum dis- 
tance between processors.is a function of the length of 
the LAN cable itself (maximum length: 1500 meters, 
repeatered) and the,length of the Attachment Unit 
Interface (AUI) cable which connect the LAN Inter- 
face card in the HP 1000 to the LAN cable. The 
maximum AUI cable length is 42 meters. The burst 
data rate on the LAN cable is 10 million bits per sec- 
ond. LAN configurations are, therefore, best suited to 
data collection and process control applications requir- 
ing very high throughput over limited distances. . 
Communication with non A-Series computers over the 
LAN requires that the remote system be equippeti 

with a LAN interface and Network Services software. 
Specific requirements for A-Series and non A-Series 
processors are described in Table 4 and Figure 2. 

Point to Point Co~ection 
Point to point NS11000 interfaces are designed to pro- 
vide medium speed communication between network 
nodes. HDLC interfaces provide efficient, full duplex 
communication particularly suited for applications re- 
quiring communication to one or two other processors 
with low computer overhead. Interfaces are available 
for HP 1000 to HP 1000 connection, as well as HP 
1000 to HP 3000 connection in both direct connect 
and modem versions. (Note: DS11000-IV Backward 
Compatible Services only are available in HP 1000 to 
HP 3000 point-to-point configurations.) Any type of 
topological configuration such as a star, suing, ring, or 
combination is supported via NS11000 point-to-point 
interfaces. For specific information about using point 
to point interfaces, see Figure 3. For hardware data 
rates and specifications on each NS11000 interface, 
see individual interface product data sheets in Section 
4 of this handbook and the Technical Interface Prod- 
ucts Sales Guide (PIN 5953-5007). 

Table 4. HP Network Services and LAN Links 

X.25 Packet Switched Network NS11000 
Co~ections 

Systqm 

HP 1000 

HP 3000 

HP 9000-300 
HP 9000-500 

HP 9000-800 

DECIVAX 
Computer 

X.25 LAP-B modem interfaces provide the physical 
interface (X.25 bis, level 1) and the frame interface 
(LAP-B. level 2) of the the CCITT X.25 recommen- 
dation. These microprocessor based interfaces handle 
all LAP-B protocol generation including CCITT com- 
patible CRC error checking), onboard buffer manage- 
ment, and all modem control tasks. X.25 based con- 
figurations are most desirable when connecting HP 
1000s to public or private X.25 packet switched net- 
works. The bandwidth sharing nature of X.25 net- 
works causes them to be highly cost effective wide 
area network solutions. For specific information on 
using.X.25 interfaces. see Figure 4: For supported @ 
modems and X.25 software, see the X.2511000 data , 
sheet in Section 4 of this handbook and the Technical 
Interface Products Sales Guide (PIN 5953-5007). 

Network Software 

NSllO00 (91 790AIR) 

NSl3000 (32344AIR) 

NS19000-300 (5059528) 
NS19000-500 
(50963AIR or 50954AIR) 
NS19000-800 
(98195AIR) 
NS for the DECIVAX 
Computer 

LAN Unk 

LAN11000 Unk 
(1 2076A) 
LAN13000 Unk 
(30242A) 
LAN1300 (98843A) 
LAN1500 (271258) 

LAN1800 (981 94A) 
t 

See FTM 
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Figure 2 .  Local Area Network Connections 
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HP b00-200 

HP-UX 
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NS19000 
Series 200 

Operating System 

NSI1000 software also provides limited support of 

e multidrop connections over the HP 1000 Data 
Link.NS/lOOO nodes can act as the master node in a 
multidrop configuration based on the HP Data Link 
Master Interface (12092A). In this configuration, 
slave Computers can be multidropped anywhere along 
the Data Link, creating a logical star network. The 
slave nodes must run DS11000-IV (91750AlR) and all 
communication between the master node and its slaves 
must utilize the DS11000-IV Compatible S e ~ c e s  in- 
cluded in NS11000. This type of configuration allows 
an A-Series processor on a LAN to act as a master 
node to a currently installed multidrop network. For 
specific information on HP Data Link and 
DS/1000-IV, refer to the individual data sheets in 
Section 4 of this handbook and the Technical lnter- 
face Products Sales Guide (PIN 5953-5007). 

- 

I, 
NSI1000 System Compatibility 
NS/1000 Network File Transfer 
NS11000 Network File Transfer communicates with 
the following products: 

8 NS11000 (91790AlR) 
8 NS13000 (32344AlR) 
8 NS-ARPA Services1300 (50952B 

8 NSl9000-500 (50953AlR or 50954AlR) 
8 NSl9000-800 (98195AlR) 

8 NS for the DECIVAX computer (50950AlR) 

when using the NS Common Services. NS11000 is 
compatible with DS13000 (32185NR) when using the 
DSI1000-IV Compatible Services (see Tables 1. 2 and 
3). 

Backward Compatibility with DS11000-IV 
Nodes 

NS/1000 is backward compatible with DS11000-IV 
(91750AlR) running on HP 1000 A. M. E. or F 
Series computers. All communication between A- 
Series computers running NS11000 and nodes running 
DS11000-IV must utilize the DS11000-IV Backward 
Compatible Services included in NSI1000. All cornmu- 
nication between NS11000 nodes and DS11000-IV . 

nodes must also use HDLC. LAP-B. or HP Data Link 
interfaces. 
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Figure 3 .  Point to Point NSI1000 Network Connections 
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Operating System and Hardware 
Requirements 
HP 1000 A-Series computers running NS11000 must 
be running RTE-A PC0 4.0 or later. NS11000 re- 
quires 1 megabyte of main memory and RTE-A re- 
quires 256 kilobytes main memory. Thus, a minimal 
cbnfiguration for an NS11000 node must have at least 
1 megabyte of memory, HP recommends installing at 
least 1.5 megabytes of memory in NSI1000 nodes, All 
NS11000 nodes must also have at least one disk drive 
attached. 

A maximum of six pages of system cdmmon memory 
may be used when running NS11000. 

Required Software 
NS11000 requires that Virtual Code capability be 
available on the HP 1000. Users without Virtual Code 
on their systems must purchase the RTE-A VC+ Sys- 
tem Enhancement Package (92078A/R/E). Users pur- 
chasing 91790A must purchase 92078A. Users pur- 
chasing 91790R for network nodes on which software 
development is done must purchase 92078R. Users 
purchasing 91790R for network nodes on which no 
software development is done should purchase 
92078E. Application programs utilizing NFT or 
NetIPC intrinsics must be compiled with CodeIData 
Separation option turned on. 

Customer Installation Responsibility 
Customer Installation Responsibility The NS11000 cus- 
tomer must assume the following responsibilities with 
the purchase of 9 1790A/R: 

1. Installation of c o ~ u n i c a t i o n  facilities (cables 
andlor modems) and their connection to the HP 
1000 Computer Systems equipped with NSI1000. 
The establishment of successful communication 
between HP 1000 A-Series computer systems with 
NS11000 is the customer's responsibility 

2. One person in the customer's organization must 
be designated as the Network Manager This per- 
son will assume responsibility for configuration 
and generation of the customer's systems and will 
-function as the focal point for Hewlett-Packard's 

\ support of the network. 
3. NS11000 software is a customer installed product 

unless it is ordered with an HP 1000 system. 
4. Hewlett-Packard strongly recommends that the 

customer purchase Account Management Support 
(AMS) or Response Center Support (RCS) for 
NSI 1000 and related hardware and software sup- 
port products. 

Ordering Information 
HP 91790A HP Network Services/1000 (must 
order one of Use Options 400 through 897) 
HP 91790A consists of: 

1. NS11000 software on software Media Option 022 
or 051, one of which must be ordered. 

2. 91790-90020 NS11000 UserIProgrammer 
Reference Manual. 

3. 9 1790-90030 NS11000 Generation and Initializa- 
tion Manual. 

4. 9 1790-9003 1 NS11000 Maintenance and Princi- 
ples of Operation Manual. 

5. 91790-90040 NS11000 Quick Reference Manual. 
0 

6. 91790-90045 NS11000 Error Message and Recov- 
ery Manual. 

7. 5958-8523 NS Message Formats Reference 
Manual. 

8. 5958-8563 Cross System NFT Reference Manual. 
9. 5958-8564 Cross System Network Manager 

Reference Manual. a 
9 1790A Media Options 

022: Provides software on CSl80 cartridge tape. @ 
051: Provides software on 1600 cpi, 9-track mag tape. 

91790AlR Use Options 

400: Use in HP l2lOOA Single Board Computer, 
2424A Micro 14 Computer. 2434A Micro 24 
Computer, or HP 2484A Micro 24 SPU. 

600: Use in HP 2106BK Board Computer, 21568 
Computer, 2426ElF Micro 16 Computer, 
2436AlE Micro 26 Computer, HP 2196ClD 
Model 26 SPU, or HP 2486A Micro 26 SPU. @ 

700: Use in HP 2137A Computer, 2437A Micro 27 
Computer, HP 2197ClD Model 27 SPU, or 
HP 2487A Micro 27 SPU. 

890: Use in HP 2139A Computer, HP 2439A Micro 
29 Computer, HP 2199ClD Model 29 SPU, or 
HP 2489A Micro 29 SPU. 

896: Upgrade to Use Option 890 from Use Option 
600. 

897: Upgrade to Use Option 890 from Use Option 
700. 

HP 91790R Right to copy HP Network Serv- 
ices/1000 for Use on One Additional Com- 
puter System and Sublicense (must order one 
of use Options 400 through 897) 

NOTE: The HP 91 790R product is available only to @ 
customers who have purchased a license to use 
91 790A without an upgrade option. 91 790R does NOT 
include manuals. 



software support For customers choosing SMS on their operating sys- 
tem, NSJ1000 is supported by purchasing SMS only. 

For all new customers and customers without an exist- For additional systems, the extended datacom category 
ing contract, the available support services include Ac- SUPPOa and extended SMS are used* Manual Update 
count Management Support (AMS), Software Materi- Service (MUS) is available as well. 
als Subscrivtion (SMS) , and Resvonse Center Suvport 
(RCS) whieh includes7a~ materials (SMS) and teie- Roduets Numbers () phone assistance through the Response Centers. 

For customers choosing 'A~S or RCS on their operat- 91790A+S00 Software Materials Subscription (SMS) 
ing system, NS11000 is supported by purchasing 9 1790A+W00 Extended SMS (ESMS) 
Datacom B category support. Only one datacom cate- 99086D+C00 Datacom Category B Support 
gory support product need be purchased for the 99086D+V00 Extended Datacom Category B Support 
"highest" datacom category required on a system (A = 99086D+Q00 Manual Update Service (MUS) 
lowest, C = highest). SMS must also be purchased by 
customers with AMS or RCS support. 





HEWLETT 
PACKARD 

Product Number 91750A 
HP AdvanceNet For HP 1000 Computers 

I1istr1butt.d Systems/ 1000-IV (DS/ 1000-IV) software pro- 
vides ,In il~tegrated set of high-level network facilities and @ proct.dures for HP 1000 A/E/F-Series Computer Systems. 
These facilities and procedures support network resource 
sh.iring, remote data base access, distributed data file man- 
agement, communication between application programs, 
and the coordinated distribution of processor workloads to 
other HP 1000 Computer Systems in the network and/or to 
tip 3000 Series 111/30/33/37/39/40/44/48/64/68 
Systems. 

Remote I10 mapping enables unit-record UO to be di- 
rected tolfrom any, unit-record device at any HP 1000 
System in the network, thereby offering substantial 
savings in overall network hardware costs 
Support for Multidrop connections using Data Link 

Full set of DS/1000-IV features available over X.25 
Packet Switched Networks via the combination of 
DS/1000-IV and the X.25/1000 communication products 
(except DSVCP and download) 

# Features 
8 Complete backward compatibility with 91740AIB DSI 

1000 nodes so applications software which runs on 
them may be transported and run in 91750A DSll000-IV 
nodes and so that existing DSll000 nodes can communi- 
cate with new DS11000-IV nodes 

m Transparent dynamic message rerouting between HP 
1000 systems to bypass a "down" node or communica- 
tions link 
Transparent Message Accounting which guarantees de- 
livery of a message once and only once, provided a path 
exisb between the nodes (between HP 1000 systems 
only) 
Transaction logging to facilitate network traffic 
analysis and fault isolation 

m Generalized DS11000-IV network architecture 

Network support of all HP 1000 Computer Series (A, E, 
and F) operating under RTE-A, RTE-IVE, RTE-IVB, and 
RTE-6/VM 

Full network communication with HP 3000 Series 
11/111/30/33/37/39/40/44/48/64/68 Systems equipped 
with DS/3000 software, via hardwired and modem 
links 
HP 1000 to HP 3000 communications allow multiple HP 
3000 links from a single HP 1000 computer system 

m Support for high-efficiency microprocessor-based, 
fully-buffered HDLC and Bisync network interfaces 
DS11000-IV modem interface cards providing compati- 
bility with the V.28 specification for European modem . 
support 
Network-wide nodal addressing with store-and- 
forward between HP 1000 systems for maximum, con- 
figuration flexibility 
Remote HP 1000 system generation and remote pmgram 
development 

m Remote command processing between any DS11000-IV 
network nodes and between DS11000-IV nodes and HP 
3000 Systems 

I) m Remote access to IMAGE11000 data bases at HP 1000 
Systems . 

m HP 1000 virtual terminal capability to HP 3000 Series 
111/30/33/37/39/40/4/48/64/68 Systems 

Star connection A z h  
System 

String connectton 

System 

Ring connection - 

System System 

Mult~drop connection 1 

Complex (cornblnat~on) network example 

DS/1000 Netulork Cotlf~g~trutron Cliorces 



Topologically-independent network DS11000-IV Network Features '1 
architecture Dynamic message rerouting 
Nodal addressing (Between HP 1000 computers only) (DS11000-IV to DS11000-IV only) 

Within a network of interconnected HP 1000 Computer 
Systems, each system is assigned a unique node iden- 
tification number by the user. Remote operator commands 
and user program requests reference the number(s) of the 
node(s) to which they are directed. 

Node numbers for DSl1000 network connections are 
specified after an RTE operating system has been gener- 
ated and loaded. A Nodal Routing Vector (NRV), which 
specifies the Logical Unit (LU) number through which a 
DSI1000 transaction goes from the local node to the target 
node, can be specified interactively or read from a file at 
each DSl1000 node. In each node, this file specifies the 
logical unit connections required to get to any accessible 
node, as shown in Figure 1. 

Fmm Fmm Fmn 
m d . 1  LbB md.2  LbB md.3 LbB 
mmd. LU b md. LU In md. LU 

1 1 1 1  - 1 .13 
2 10 2 - 2 13 
3 10 3 12 3 -- 

Figure I .  Nodal Addressing in DS/1000-IV Network 

Store and forward operations 
(Between HP 1000 Computers only) 

Using the example of Figure 1, a transaction goes from 
node 1 to node 2 or 3 via LU10. At node 2, the DSI1000 
communications management modules examine the 
destination node address in the message and either route 
the message to the local network interface monitors for 
processing if addressed to node 2, or forward the message 
to node 3 via LU12. In this way a single communications 
path is established between any two DSll000 nodes, re- 
gardless of whether there is a d k c t ,  neighbor connection 
between them. Store-and-forward communications are not 
limited to a specified number of levels. However, store and 
forward to or through an HP 3000 system is not supported. 

Nodal addressing with store-and-forward offers important 
advantages. Hardwired or modem links can be shared in a 
string or ring configuration, reducing initial costs for 
hardwired connections or operating costs for data 
communications. A program can be written, debugged, 
and tested in one node and then transported to any other 
DSllOOO node in the network while accessing the same local 
or remote peripheral logical units, or slave application 
programs. No user application programs are required to 
perform store-and-forward functions in any node. 

In a network set up with alternate communication paths, 
DS11000-IV supports dynamic rerouting of messages that 
are blocked by failure of a node or communications link. 
When a node or link failure is detected, the dynamic 
message rerouting software attempts to locate and set up 
an alternate communications path. If more than one 
alternate path exists, the best available route will be 
selected, using a relative "cost" table prepared by the 
network manager. As part of this operation, the originat- 
ing node sends updated routing information to other 
network nodes. If no alternate path exists, an error message 

e 
is sent to the user. When the "down" communications 
path is brought back up, the original message routing is 
automatically restored. (At "down" nodes using the 
12771A and 12773A interfaces for the link, operator in- 
tervention will be required to re-enable the link.) Dynamic 
message rerouting can be omitted from network nodes that 
cannot take advantage of it, to minimize memory 
requirements. 

Message accounting 
(DS11000-IV to DS11000-IV only) 

In process control, order processing, stock re-ordering, and 
many other applications, it is critically important to assure 
that each message is received once and only once by the 
user level task to which it is directed. Optionally-usable 
DS11000-IV subroutines provide this assurance by setting 
up an end-to-end protocol that both prevents duplication 
of messages and retransmits messages lost due to severe 
line failure. In addition, the message accounting function 
makes channel status information available to the user. 
Because it is optional, the message accounting function can 
be used selectively for only those channels that require 

@ 
maximum reliability, without incurring the additional 
memory requirements and CPU overhead for all nodes in 
the network, 

Transaction logging and reporting 

Transaction logging and reporting gives the user a power- 
ful tool for analyzing and optimizing network traffic as well 
as isolation of communications link faults. With this facil- 
ity enabled, all message request and reply buffers are log- 
ged on disc or magnetic tape. This includes transactions 
between the local DS11000-IV node and remote nodes 
andlor remote HP 3000 Systems. On request, the user can 
have the recorded information translated, edited, and 
reported in a format that facilitates analysis. 



Remote 1 /0  mapping can be used in DS/1000-IV networks 
to transparently map any local unit record device to another 
unit record device anywhere in the network. In this way, 
messages that would normally be exchanged with a local 
CRT terminal, printer, or mag tape unit can instead be 
exchanged with a similar device at another node. This can 
significantly reduce overall network hardware and program- 
ming costs and, along with the forced cold load capability of 
HP 1000 A, E, and F-Series Computers, enables unattended 
operation. 

Remote I/O mapping and unattended network nodes 
(DS/100(FN to DS/100(FN only) 

Remote Virtual Control Panel access to HP 1000 
*-Series network nodes* 

Table 1. 91750A Network communications capabilities 

DS/1000-IV includes two programs that work through the 
12007A/B or 12044A A-Series HDLC interface in a 
neighboring A-Series network node to givp an operator re- 
mote access to the Virtual Control Panel (VCP) program in 
that node. These programs in the accessing node provide 
control access to the VCP program and also monitor and 
display messages from the VCP program. With this capa- 
bility, the remote operator can examine and change the con- 
tents of registers and memory locations, control the 
execution of diagnostics and other programs, and select a 
bootstrap loader and initiate the boot-up of the neighbo.ng 
A-Series System. By making possible a considerable degree 
of remote fault diagnosis and maintenance, this remote VCP 
capability greatly enhances the supportability of completely 
unattended DS/1000-IV A-Series network nodes. It is im- 
portant to understand, however, that remote VCP access 
cannot take advantage of the store-and-forward capability 
,of the DS/1000-IV network For that reason, remote VCP 
access can only be from neighboring DS/1000-IV network 
nodes. 

Multidrop configuration using Data Unk (DS/100(FN 
' 

to DS/1000-N only) 
DS/1000-IV capabilities are now available in multidrop 
configurations using the Data Link. The Data Link provides 
a flexible, low speed communication facility, allowing 
DS/1000-IV communication between an HP 1000 E/F- 
Series master computer and A-Series or E/F-Series slave 
computers attached to the link or between an A-Series mas- 
ter computer and A-Series slave computers attached to the 
link. The Data Link supports the full set of DS/1000-IV fea- 
tures (except Remote Virtual Control Panel to an A-Series 
computer) at a lower cost per network node than point-to- 
point connections. 

Because the 12001 A / B  or 12044A A-Series HDLC interfacer 
are required for renlote VCP operation, this feature is ilot 
available on Multidrop DS/1000-IV corrnections using the 
12072A A-Series interface arrd DSN/X.25 connections. 

LEGEND: 

Y = Yes, is supported by DYlOOOlV for this communications link. 

N = Not supported by DS(lOOO1V for this communicatids link. 

d a  = Not applicable to this communications link. 

R = REMAT (DS11000 Remote Command Processor) capability. 

= Node 1 andlor Node 2 can' be either local or remote. 

DSn000-IV to DSn000-IV 
DSn000-IV to DY3000 

DSlfOOO to DSn000-IV 

Categories l a d  d d p t i o n a  of capabiliticr 

REMOTE COMMANDS (Loul operatofa rqueatm to Iwl 
or remote DS/lOOO nodes or HP 3000 System) 

Local operator can issue any RTE system command to re- 
mote HP 1000 system.LU mapping now makes it p a i b l e  
to indude running the file manager in this o v e d  capability. 

Local HP 1OOO operator can issue MPE commands to re- 
mote HP 3000 system, including a c m s  to HP 3000 sub 
systems, such as Cobol and Query/3000. 

Attach or log on to remote account. 

Send a message to all other nodes. 

List mounted cartridges at node 1' on LU at node 2'. 

Create, close, purge, or rename file at node 1'. 

List file directory at node 1' on LU at node 2'. 

Dump a file or LU input from node 1' to LU at node 2'. 

Terminate remote command processor. 

Display local node number and both local and remote ses- 
sion identification numbers. 

List file at node 1' on LU at node 2'. 

Change local list or log device. 

Load absolute program from node 1' file or LU into node 2 
RTE-A system. 
List all programs resident in RTE-A. system at node 1'. 

List all program-teprogram "slave" programs at node 1.. 

Terminate a "slave" program at node 1.. 

Store all records from a file or LU at node 1' to a file at 
node 2.. 

Transfer execution of subsequent commands tdfrom 
specifled nodes. 

Send message to operator at node 1.. 

Transfer control of remote command processing to file or 
LU at a DSllOOO node. 

REMOTE QUERY ACCESS TO IMAGYlOOO DATA BASE 
(Local operatofa requcrts to Query at mmote HP 1000 

'System) 

Give remote data base access name and select file name to 
remote Query. 

Create procedure file at remote node for repetitive data 
base access operations. 

Display previously-aeated Query procedure file. 
Run interactive editor at remote node for editing procedure 
files, or run any other specified program. 

Delete previously-created Query procedure at remote node. 

Locate one or a group of data item names andlor data item. 

Add, change, or delete a data item@) that have been lo- 
cated in the remote data base by the Query find command. 
Display or print out data item(s) that have been located in 
the Query data base by the find command. 
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Table 1. 91750A Network Communications 
Capabilities (Continued) 

DS/100&1V to DSllODOlV 
vm000-1V to MBOOO 

D S ~  to ~snooo-IV 
C a t q d a  and dcwriptiona of capabilitia 

REMOTE EXEC CALLS (DHXEC) Wmpm reqmefh for 
action by adrc in rrnote HP 1000 or HP jaOO -1 

Y nla Y Read from or write to UO device at m o t e  syrtem. 
Y nla Y Control UO device at remote system. 
Y nla Y Terminate remote pmgnm. 

Y nla Y Schedule remote prcgram with or without wait. 
Y nla Y Rquest time from system clock in remote system. 

Y nla Y Set execution interval or start time of remote program. 
Y nla Y Rquest status of rmote  system VO device. 

Y nla Y Queue schedule remote program with wait. 

Y nla Y Queue schedule remote program without wait. 
Y nla Y Rquest putition status from remote system. 

Y nla Y R q u a t  remote program status. 

DvleW ~ L I T Y  CALIS (Network utility program 
=pat#) 

Y N N Smd memap to m o t e  operator's conmle or to mote 
system's mewage procesmr. 

Y 
, 

N N Obtain node number of local system. 

Y N N Down-load absolute program into remote RTE-A, or UTE-IVE 
node. 

Y Y N Copy file from one node to another. 

Y N N Provide interactive access to RTE editor at remote disc- 
based node. 

Y N N Establish destination node for fopatted FORTRAN VO 
statements. 

Y N N Send command from program to remote command 
proccrsor. 

Y N N Return information on DS/lOM)-IV enon.  
t 

D9100&1V to DSIl000-IV 
091000-1V to DS/3000 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 
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Y 

Y 

Y 

Y 
Y 

Y 

Y 

Y 

Y 

Y 

Y 
Y 

Y 
N 
Y 

N 

N 

N 

N 
N 

N 

Y 

Y 
Y 

Y 

Y 

Y 

Y 

Y 
N 

N 
N 

N 

N 

N 
N 
N 
N 
N 
N 

nla 

Y 

Y 

Y 

Y 
n/a 

Y 

N 

,N 

N 

N 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

N 
N 

N 

N 

N 
N 
N 
N 
N 

N 

Y 

N 

Y 

Y. 

N 
Y 

N 

DS13oO to DS11000-IV 

Catcgmia and deaaiptiona of capabilities 

REMOTE QUERY ACCESS,TO lMACUl000 DATA BASE 
(Local operator's requests to Q u e y  at remote HP 1000 
System) (continued) - 
List remote data base structure. 

Explain form and purpose of specified lypes of Query com- 
mands or a 1  Query commands. 

Terminate remote Query execution. 

Transfer command input to a file. 

Change list device. 

PROGRAM-TOPROCRAM (PTOP) INTRINSlCS 
(Progun m(prrb for communication kkvrm progrka  
at local and m e  HP 1000 mdor HP 3000 ryrtcmm) 

From master program. initiate PTOP communications and 
schedule a slave program in the remote node, if necessary. 

Read data block from remote program and exchange tags. 
Send data block to remote program and exchange tags. 

Exchange user-defined tag field with remote slave program 
for user-defined control functions. 

Discwnnect remote.slave program from the master and 
initiate its termination. 

Get next rquest from the remote master program. 

Accept and compkte master program's request. 

Reject master program's request. 

From slave program, terminates communication with all 
master programs. Communication can be re-established by 
the master program by tyinithting PTOP. 

REMOTE DATA BASE ACCESS (RDBA) INTRINSIC'S 
(Program request# for a m n  to data b a r  in a m o t e  
HP 1000 ryrtcm) 

Initiate access to data base. 
Get information on the organization and components of the 
data base. 

Locate master data set entry containing a specified key item 
value. 

Read data item values. 

Modify values of data in existing records. 

Add new records. 

Delete existing data records. 

Lock data base temporarily to provide exclusive aciess. 

Unbck previously locited data base. 

Close the data base files. 

REMOTE FILE ACCESS (RFA) INTRINSIC'S (Pmgram re- 
qw& for a c c m  to film in a remote HP 1000 or HP 3000 
ayuem) ~Costinued) 

Send control request to peripheral device identified as type 
0 fik. 

Control file or terminal device. 

Reset file to first record. 

Return file status. 

R q u a t  details on file 110 status. 
Return status of mounted d i m .  

Determine if f ie  pair is interactive or duplicative. 1 



DS11000-IV Communication over 
X.25 Packet Switched Networks 

4 DS(1000-IV Networkrng Software can now be utilized over 
public or private X.25 Packet Switched Networks. This new 
connection to X.25 networks can provide: 

Potential communications cost savings with X.25 con- 
, nections, since costs are proportional to the volume of 

data transmitted 
8 Increased communications reliability inherent in X.25 

Public Packet Switched Networks 
Increased network flexibility with fewer connections 
required for geographically dispersed networks, 

8 Communication with HP 3000s connected via DS/3000 
and X.25/3000 to X.25 networks 

All DS(l000-N features (except A-Series remote front 
panel, system download, and forced cold load) are sup- 
ported over X.25 packet switched network connections. 
The same DS11000-IV user interface is maintained for all 
DS11000-N connections including point-to-point, multi- 
drop Data Link, and X.25 packet switched networks. This 
stable and common user interface allows programs to be 
written independent of the network topology and particu- 
lar transport layer utilized. 

For operation of DS/1000-IV over X.25 packet switched net- 
works, the X.25/1000 Communication Software product 
(91751X) must be purchased for use with DS/1000-IV (X.25 
capability is NOT bundled with the 91750A DS/1000-IV 
software package). 

For more information on the X.25/1000 Communication 
product, refer to the 91751A X.25/1000 data sheet. 

4B 
DS11000-IV capabilities 
DS11000-N capabilities with respect to communication 
with other HP 1000 Systems and with HP 3000 Systems are 
summarized in Table 1, and discussed in the following 
paragraphs. 

Remote command processing 

DSh000-IV to DS11000-IV. DS11000-N remote command 
processing makes it possible for a user at a local terminal to 
interactively access any HP 1000 system in the DS11000-IV 
network, via the nodal addressing and store-and-forward 
capabilities of DS11000-N. The local operator can use the 
entire RTE command set of the remote node as well as 
special network-oriented commands provided by the DSI 
1000 remote command processor, REMAT, which provide 
the capabilities tagged by R's in the DYlOOO-IV to DSI 
1000-N column of Table 1. A Network Security Code 
(NSC) is required to direct commands to a remote system, 

which protects the network from unauthorized access. Re- 
mote command processing is initiated as easily as: 

RU , REMCIT 
SSW,Nl ,N2,NSC 

This two-command sequence runs REMAT and directs 
subsequent RTE and/or REMAT commands to Node 1 (N 1) 
or from Node 1 (Nl) to Node 2 (N2). The accompanying 
Network Security Code (NSC) is always required to run 
REMAT, but not thereafter. By providing for Node 1 to Node 
2 actions, DS/1000-1000-IV remote command processing 
supports the direction of activities at unattended DS/1000- 
IV nodes. 

HP 1000 virtual terminal to HP 3000. The operator at an HP 
1000 system communicating with an HP 3000 system can 
execute local HP 3000 MPE commands. The HP 1000 system 
thereby becomes a virtual HP 3000 terminal, gaining access 
to facilities not available on the HP 1000, such as the 
COBOL compiler and Query13000. Security is controlled by 
the requirement for an account (and, optionally, a . 

password) in the HELLO sign-on command addressed to 
the HP 3000. Access to the HP 3000 from the HP 1000 is 
obtained by these three simple commands: 

RU , RMOTE 
SSW , 

#HELLO (account )  

HP 3000-to-DS11000-IV. An operator at an HP 3000 system 
using DSl3000 can execute any RTE system command, 
which supports control of an unattended HP 1000 satellite 
system. 

Remote data base access between HP 1000 Systems 
, 

Remote Query access now makes it possible for an operator 
at a memoryrbased or disc-based system to interactively 
access data in a 92069A Image/1000 or 92081A 
Image/1000-I1 data base in a remote HP 1000 System 
operating under RTE-A, RTE-IVB or RTE-6/VM. Remote 
access is essentially as easy as local access, since all com- 
mand mnemonics and parameters are the same. The one 
exception is that the RU, QUERY request is issued from 
REMAT in the local system to the remote system and must 
include the node number of the local system. 

Remote access from programs is accomplished with similar 
ease and can access both 92069A and 92081A data bases. 
All data base access calls, both local and remote, include an 
IBASE array parameter. The only difference between a local 
data base call and a remote one is that one of the words in 
the IBASE array in the DBOPN call for remote access con- 
tains the node number of the system whose data base is to 
be accessed. This provides total program transportability 
among systems in the DS/1000 network and supports 
network-wide data base data entry and retrieval with respect 
to one or several data.bases. 



Program-to-Program data exchange (PTOP) 

Using high-level distributed system calls (Table I), a 
Pascal, FORTRAN, or Assembly language program in a 
DS11000-N node can initiate a data exchange with a named 
Pascal, FORTRAN, or Assembly language program in a 
remote DS11000-IV node or a FORTRAN or SPL program in 
a remote HP 3000 System. A program in the HP 3000 can 
also initiate the PTOP exchange. 

Multiple PTOP exchanges can be active on the same net- 
work connection concurrently, and in DSl1000-N nodes 
one program can communicate with more than one remote 
node concurrently. PTOP between DS11000-IV nodes and 
to HP 3000 Systems supports data buffers up to 8k bytes 
long. 

In addition to its use for exchanging data to be processed, 
the PTOP capability can be used to implement access by 
remote programs to Image13000 data bases. The records can 
be transferred tolfrom the remote requesting program, 
using PTOP intrinsics. 

Remote file access 

High-level DS11000-N calls analagous to standard RTE- 
FMP or FS13000 calls can be used by PascdFORTRANI 
Assembly language programs in HP 1000 Systems and 
FORTRANISPL programs in HP 3000 Systems to define, 
access, control, and query the status of named files in a 
remote DSll000 node or HP 3000 System. This capability 
facilitates the establishment, maintenance, and use of dis- 
tributed data files using the intrinsics described in Table 1. 
Remote file access between DS11000-N nodes supports 
transfers of very large files, with up to 2:" logical records. 

Remote calls to the Rl'k system executive 

Pascal/FORTRAN/Assembly language programs in a 
DS/1000-IV node or FORTRAN/SPL programs in an HP 
3000 System can make calls to the system executive in a 
remote DS/1000-IV node to write to, read from, control, or 
get status of 1/0 devices. Other calls can be used to request 
partition and/or program status, schedule programs with or 
without wait, request system clock time, and to set execution 
interval or start time of a program. A single DS/l000-IV 
node can concurrently service multiple system executive 
request calls which are listed in Table 1. 

Remote FORTRAN readlwrite 
(DS11000-IV to DS~OOO-IV only) 

The FORTRAN formatter for RTE systems supports locally 
programmed FORTRAN readwrite statements to read from 
or write to any logical unit (LU) specified peripheral device 
at any specified remote node, with programming as simple 
as: 

C WRITE A MESSAGE ON LU6 AT NODE 21 
OPEN CUNIT-1 ,NODE-21 
WRITEC6.10) 

10 F O R M ~ T ~ " D S / ~ O O O  SUPPORTS REMOTE 
FORTRAN 1 / 0 8 * )  

With LU mapping set up, remote FORTRAN readwrite is 
even simpler, since the OPEN call is not necessary. 

~emok DS/1000-IV node system generation 
Operating systems for RTE-A, RTE-IVB, RTE-IVE, or RTE- 
6/VM based DS/1000-IV nodes can be generated at a single 
RTE-A, RTE-IVB, or RTE-6/VM based D S / ~ O ~ O - N  node 
and copies distributed using REMAT and loaded locally. 
RTE-A and RTE-IVE systems can also be generated else- 
where and loaded directly into neighboring RTE-A or RTE- 
1VE based nodes from RTE-A, RTE-NB or RTE-6/VM based 
DS/1000-IV nodes using the built-in DS loader on the A/L- 
Series processor in the RTE-A based system or the Commu- 
nications Bootstrap Loader in the RTE-IVE based system. 

It is most convenient to generate all systems at one RTE-A, 
RTE-IVB or RTE-6/VM based node and send system files 
through the network to the node in which they will reside. 
The same gen file can be sent to several RTE-A, RTE-NB or 
RTE-6/VM nodes at which each would be switched and, if 
necessary, slow booted for the appropriate memory and 1/0 
configuration. With disc-based RTE-A nodes, the g& file 
can be sent to the system disc usbg REMAT and later loaded 
from the local file. For RTE-IVE nodes and.memory based 
RTE-A nodes, the gen file can be sent to a neighboring disc- 
based node andstored in a file on the disc there for later 
loading into the memory-based node. Optionally, the gen 
file can be downloaded from a non-adjacent node by utiliz- 
ing store and forward. 

Remote DS/1000-IV node program development 
QI) 

Program development for an entire DS/1000-IV network of 
HP 1000 systems can be accomplished at a single DS/1000- 
IV node. At an RTE-A, RTE-IVB, or RTE-6/VM node, pro- 
grams for other DS/1000-N nqdes can be developed 
on-line, relocated off-line, and loaded on-line into other 
RTE-A or RTE-IVE nodes by operator command or program 
call. If necessary, these programs can be relocated into RTE- 
IVB or RTE-6/VM nodes by operator command. At an RTE- 
IVB or RTE-6/VM node, programs can be developed and 
relocated on-line and loaded into any target RTE-IVE node 
using an operator command or program call. Programs can 
also be relocated into any target RTE-IVB or RTE-6/VM 
node by operator command. 

Network utilities (DS/1000-IV to DS/l000-IV) 

Network utilities provide single-call programming for such 
network tasks as sending messages to remote DS/1000-IV 
nodes, retrieving local node numbers, copying files from any 
DS/1000-1V node to any other DS/1000-IV node, and 
retrieving any DS execution errors. The interactive RTE Edi- 
tor can be run at remote RTE-A, RTE-IVB or RTE-6/VM 
ndes .  These capabilities make the network manager's and 
application programmer's jobs easier. 



Remote sessions under RTE-IVB and RTE-6NM programs or operator commands to generate the transac- 
tion format for master requests to remote nodes, with data 

Remote access to a DSIIOW-IV node operating under RTE- as required. The master kquests generated are those for 
IVB or R E - W  with Session Monitor is with the PTOP, RFA, DEXEC, Remote operator command, and util- 

same control as a local session at that node. Session ity program capabilities described in Table 1. 

Monitor access control requires all users, including remote 
users, to log on under a pre-defined user name that has 
been given specific capabilities by the system manager. All 
RFA, DEXEC, PTOP, and operator command access to a 
remote RTE-IVB or RTE-6NM Session Monitor node thus 
requires a prior log-on. This is accomplished in one of the 
following ways: 
1. Utility program DLGON that creates a specific remote, 

non-interactive session, or 
2. REMAT "ATTACH" command, or 
3. REMAT "SWITCH command, with a user-name 

qualifier appended to the requested node number, or 
4. HP 3000 REMOTE HELLO command, or 
5. No specific assignment request; if no specific session 

log-on has been issued, the system will set up a session 
for the default user name that was specified during 
network initialization. 

Once logged on, each user is assigned a unique session ID, 
which is that usefs key to access the remote node. A user . 
can have a session at any of up to 16 different HP 1000 
nodes. Sessions are non-interactive in the sense that re- 
mote session (FMGR) commands to the remote node are 
not supported. However, REMAT commands are sup- 
ported and can be used to remotely perform various pro- 
gram development and program testing tasks, or to re- 
motely run applications. Because remote session com- 
mands are not supported, and because there is no 
REMAT-type support in the HP 3000 environment, HP 
3000 virtual terminal access to a remote HP 1000 session is 
not supported. - - 

All accessed files must reside on an existing and mounted 
private, group, or system disc cartridge. "System discs" 
also ipdude session monitor global discs, which can be 
readlwritten by any user in the system. 

A default account can be set up for use by all requesting 
nodes that do not explicitly log on. "Old" nodes (thosd 
usinn 91740NB DSllOOO Network software-firmware) will 
be aGigned to a single shared default session, which, bnce 
created. will be oermanentlv active. Old node shared ac- 
cess to this sessidn will appeir to the user as a non-session 
monitor system. 

The Network Interface Monitors process incoming master 
requests received from Communications Management 
software (CM) and link them as required to user's slave 
PTOP programs, file management routines or the RTE 
EXEC. The CM layer routes network transactions, queues 
them, and manages the local system resources necessary 
for network communications. CM also manages the store- 
and-forward operations, and dynamic message re-routing 
and message accounting if these optional capabilities are 
used. 

RTE OPORATlNQ SYSTEMS 
Master 

Requests - 
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Opa* md.y#, 
CaMld  rn 
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Figure 2 .  DSllOOO Layered Network 

Communications Architecture 

DS11000-IV to DS11000-IV network 
description 

4 Layered architecture 

rhe  DS11000-N software and hardware for DS11000-N to 
D91000-N connections ih each system, or network node, 
consists of several layers, as shown in Figure 2. The Net- 
work Service Intrinsics are called by the usefs application 



The CM layer communicates with the link-level software 
drivers, which in turn communicate with the interface 
hardware, which may be several hardwired andlor modem 
interface cards, via the Communications Access Method 
(CAM) firmware. The CAM firmware is located in the 
computer's control store for use with the older 12771Al 
12773A interfaces, and in the interface control store on the 
12007A/B, 12044A, 12794AR3, and 12825A HDLC interfaces 
and the 12072A and 12830A Data Link Slave interfaces. The 
CAM firmware provides a line protocol for the control of 
communications input and output, including error detec- 
tion and correction by retransmission. The lower layers are 
managed such as to be completely transparent to the user. 
Changes to these layers of the network can be made with 
little or no effect on user's application programs. 

Modular software supports many levels of 
DS11000-IV node capability 

Another advantage of Hewlett-Packard's layered approach 
to network communications software and firmware is its 
modularity. Modularity allows network node capability to 
be tailored to meet a wide range of application require- 
ments, using the RTE operating system most appropriate. 

RTE-A nodes are memory or disc-based systems that use 
HP's powerful A-Series computers with distributed intelli- 
gence 1/0 for fast, efficient communication. These nodes 
have a memory capacity of 256k bytes to 24M bytes. 

In disc-based nodes, the primary system supports 14.5 Mb 
to 3.2 Gb of disc memory. Virtual memory for data supports 
data arrays up to 128M bytes. Code and data separation for 
virtual code up to 7.75M bytes is optional for support of 
very large programs. RTE-A nodes thus have the power and 
capacity to provide network-wide support for HP 1000 
system generation and program development, and high- 
speed computation and data file faci!ities to other DS/1000- 
IV nodes in the network. All DS/1000-IV capabilities, 
including DS/1000-IV to HP 3000 communication, are 
supported. 

RTE-IVE nodes are memory based systems with a memory 
capacity of 256k to 2.048 million bytes. Being an execute- 
only subset of the powerful RTE-IVB disc-based operating 
system, RTE-IVE supports full DS11000-IV capabilities be- 
tween HP 1000 systems, as well as between an HP 1000 and 
HP 3000 system. Using the features of Remote Forced Cold 
Load and Remote UO Mapping, an RTE-IVE node can also 
operate unattended to provide an economical solution in 
environments where a disc-based node would be 
inappropriate. 

RTE-IVB nodes are powerful disc-based systems requiring 
128k bytes of memory, expandable to 2.048 million bytes, 
and supporting 19.6 million to %O million bytes of disc 
memory storage. RTE-IVB nodes can support all D91000- 
IV capabilities, including system generation and down 
load to other D91000-IV nodes, and DS11000-IV to HP 3000 
communication. 

RTEd/VM nodes are the most capable E/F-Series nodes. 
These disc-based nodes require at least 256k bytes of mem- 
ory, and are expandable to 2.048 million bytes. Disc memory 
support of 19.6 Mb to 3.2 Gb is provided by the primary sys- 
tem. Virtual Memory Areas and a Multi-Level 
Segmentation/Load-On-Call loader provide large program 
and data capabilities which make RTE-6/VM nodes the 
most powerful in the DS/1000-IV network environment. 
RTE-6/VM nodes can provide network-wide support for HP 
1000 system generation and program development, and 
high speed computation and data file facilities to other 
DS/1000-IV nodes in the network. Full DS/1000-IV ca- 
pabilities, including DS/1000-IV to HP 3000 comrnunica- 
tion, are supported. 

NOTE: See the "Memory Requirements" section of this data 
sheet for specific memory size recommendations using DSI 
1000-IV wi th  a particular RTE Operating System. 

Transaction request buffering 

The Network Interface Monitors in DS/1000-IV (for PTOP, 
RFA, RDBA, remote operator command, remote I/O, and re- 
mote program scheduling functions) interface to CM/1000 
communications management processors via complete re- 
quests and replies with data buffers as required. Therefore, 
the Network Interface Monitors can service multiple 
requests or replies concurrently, though working on only one 
reauest at a time. The monitors themselves can be swauued 
in RTE-A, RTE-1VB or RTE-6/VM while the system phr: 
forms the data transfer, thereby freeing up memory for other 
programs or tasks. 

DS11000-IV architecture for DS11000-IV to HP 3000 
communication 
DSll 000-IV software for DS11000-IV to HP 3000 communica- 
tions is layered similarly to Figure 2. The important differ- 
ences appear in the bottom two layers. The CMllOOO layer 
includes translators for conversion of DS11000-IV requests 
and replies tolfrom DS13000 format. CMll000 software is 
designed to work with remote HP 3000 systems but does 
not provide for nodal addressing or store-and-forward op- 
eration tolfrom the HP 3000. Communications Access 
Method functions are performed by CAM firmware on the 
microprocessor-controlled 127938 or 12073A Bisync 
Modem Interfaces, the 12834A or 12082A Bisync Direct 
Connect Interfaces, or a software-only synchronous line 
controller with the 12889A Hardwired Serial Interface. 

Hardware interfaces available 
Point-to-point communication: 

The 12825A, 12007NB, 12044A, And 12794AlB interfaces 
utilize HDLC protocol to provide maximum throughput 
with a minimum of CPU overhead, between HP 1000s. The 



12WA and 12825A are direct connect interfaces, whereas 
the 12007NB and 12794NB are provided for modem 
connections. 

The 12793A/B and 12073A (modem) or 12834A and 1208ZA 
(direct connect) interfaces utilize binary synchronous pro- 
tocol to provide connection between HP 1000s and an HP 
3000, with minimum CPU overhead. 

The 12771A or 12773A interfaces provide high throughput 
for communication between HP 1000s, using hardwired 
direct connection or modem connection. Available for 
backward compatibility to older 91740A nodes, the 1277:LA 
and 12773A incur higher CPU overhead then the newer 
HDLC interfaces. 

X.25 communication: 

The 12250A and 12075A interfaces provide LAP-B modem 
connection to X.25 packet switched networks. 

Multidrop communication: 

The 12092A, 12830A, 12072A and 12790A provide 
multidropped master-slave computer connection over the 
Data Link for lower cost, lower speed network configura- 
tions than point-to-point connections. 

V.28 Standard Support for 
modem interfaces 
All DS11000-IV modem interfaces now support the V.28 
electrical signal interface standard for leased line com- 
munications as specified by European PlT's. The V.28 
compatible interfaces are as follows: 

E/F-Series 12250A X.25/1000 interface 
127948 DS/1000-1000 interface 
12793B DS/1000-3000 interface 

A600/A700/A900 12075A X.25/1000 interface 
12007B DS/1000-1000 interface 
12073A DS/1000-3000 interface 

Efficient error control 

HP 1000-to-HP 1000 communication via 
HDLC interfaces 

HP 1000-to-HP 1000 communication via 
1277lA112773A interfaces 

The 12771A and 12773A interfaces uses LRC/VRC/DRC 
(longitudinal, vertical, and diagonal redundancy checking) 
for error detection. Longitudinal parity is  checked by the 
interface card at the receiving node. Vertical and diagonal 
parity words are generated by the microcoded CAM/1000 
drivers (91740R DS/1000 firmware), which must be 
installed in the control store of the computers in the 
transmitting and receiving nodes. The receiving node 
returns its parity words to the transmitter for comparison. A 
parity word mismatch causes retransmission of the block. 
Because error control is accomplished mostly by HP 1000 
microcode in the control store of the computer, system over- 
head is kept low, though not as low as with the HDLC 
interfaces. 

HP 1000-to-HP 1000 via Data Link 

In communications via Data Link using the 12830A or the 
12072A, errors are detected using CRC-16 cyclical redun- 
dancy error checking on blocks received or sent. The inter- 
face retransmits or requests retransmission of the block 
containing the error, to attain error free data transfer. 

HP 1000-to-HP 3000 communication 

Both direct-connect and modem communications between 
HP 1000 and HP 3000 systems are monitored for errors by 
CRC-16 cyclic redundancy checking on all blotks sent or 
received. Error detection is implemented in hardware on the 
12793A/B, 12073A, and 12834A interfaces. Detection of an 
error results in a request for retransmission. The 12793A/B, 
12082A and 1283414 interface automatically respond to re- 
transmission requests from the HP 3000, thereby minimizing 
error control overhead at the HP 1000 system. 

Functional specifications 
Network capacity and performance 

Usable transfer rates and the maximum number of star- 
connected nodes that can be serviced by a central node are 
complex functions of the following factors: 

The type and speed of communications links in use. 

The way in which a user's application program uses a 
particular type of DS11000-IV Network Service Intrinsic, 
such as PTOP or RFA. 

On both the direct connect and modem HDLC interfaces, The processing time required by the DS11000-IV 

CRC-16 cyclic redundancy checking detects errors, and the software and the user's application in a particular HP 9) interface retransmits frames sent or received in error. This 1000 Computer. 
maximizes transmission accuracy while only rarely requir- 
ing intervention by the CPUs at the respective DS11000-IV rn The resources, such as System ~vai lable  ~ e m o r y ,  avail- 

network nodes. able in the computer at each node. 

rn The impact on system resources of local activity that 
must also be supported at the nodes. 



Because of the complexity of the interrelationships of these 
factors, Network capacity and performance are discussed 
in a separate DSl1000-IV Performance Brief, which is avail- 
able from your Hewlett-Packard representative. 

Configuration information 
DS11000-N network nodes can be, connected using a vari- 
ety of interfaces, enabling one to tailor the network for 
particular application needs. Point-to-point direct connect 
or modem connection, as well as multidrop configurations 
using the HP 1000 Data Link, are supported in the DSI 
1000-IV network environment. Interconnection of point- 
to-point nodes with multidrop nodes in the same DS11000- 
IV network is also supported, providing maximum config- 
uration flexibility to the network designer. 

Point-to-Point DS11000-IV connections 

Point-to-point DSl1000-IV interfaces are designed for pro- 
viding high throughput communication between network 
nodes. HDLC interfaces provide efficient, full duplex 
communication particularly suited for applications requir- 
ing high volume data transfers with low computer over- 
head. Interfaces are available for HP 1000 to HP 1000 con- 
nection, as well as HP 3000 to HP 1000 in both direct 
connect and modem versions. Any type of topological con- 
figuration such as a star, string, ring, or combination, is 
supported via DS/1000-IV Point-to-Point interfaces. 

For specific configuration information using point-to- 
point interfaces, see Figure 3. For hardware data rates and 
specifications of each DS11000-IV interface, see individual 
interface product data sheets. 

X.25 Packet Switched Network DS11000-IV 
connections 

based interfaces handle all /AP-B protocol generation 
(including CCITT compatible CRC error checking), onboard 
buffer management, and all modem control tasks. For 
specific configuration information using X.25 interfaces, see 
Figure I. For supported modems and X.25 software, see a 
X.25/1000 data sheet. 

Multidrop DS11000-IV connections 

HP 91750A Network Software also supports multidrop con- 
figuratiow over the HP 1000 Data Link. This provides a low 
cost network solution (for applications where lower com- 
munication speed is acceptable) and greater connection flex- 
ibility than point-to-point, using the 12790A or 12092A 
Multipoint interface as a master in an E-Series or F-Series 
computer. HP 12072A and 12830A Data Link Slave inter- 
faces allow A/L-Series and M/E/F-Series computers, re- 
spectively, to communicate to the master computer over the 
Data Link. In this configuration, slave computers can be 
multidropped anywhere along the Data Link, creating a 
logical star network. Multidrop DS/1000-IV nodes can be 
added or deleted from the Data Link without affecting 
network operation. 

The master computer controls the Data Link, using a half- 
duplex Bisync protocol to poll the slave computers. Since 
DS/1000-IV is a layered architecture, all networking fea- 
tures (except Remote Virtual Control Panel to an L-Series 
computer) are fully supported in multidrop configuration. 
Using the low cost, twisted pair Data Link cabling and only 
one interface per incremental slave node (versus two for 
point-to-point), Multidrop DS/1000-IV provides a lower 
cost alternate to point-to-point connection where lower 
performance is appropriate. For specific multidrop configu- 
r a t b  information using Data Link interfaces, see Figures 5 
and 6. For hardware data rates and specifications of the 
respective Data Link interfaces, see their specific data sheets 
in this data book. 0 

X.25 LAP-B modem interfaces provide the physical interface 
(X.25 bis, levell) and the frame interface (LAP-B, level 2) of 
the CCITT X.25 recommendation. These microprocessor- 
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Multidrop DS/1000-N Connections from E/F-Series Master 

Figure 6 .  H P  1000 E/F-Series Master, Multidrop DS/1000-IV Connections 
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System Compatibility 
For complete compatibility information regarding DS11000-IV interfaces with various HP 1000 computers and RTE operating 
systems, see Table 2. Information on compatibility with inactive operating systems is available from your Hewtett-Packard 
representative. 

I 

Tablt. 2. 91 750A DS/l000-IV System Compatibility 

COMPATIBLE COMPATIBLE 
INTERFACE PRODUCT COMPATIBLE SYSTEM OPERATING REMOTE 

NUMBERS ' COMPUTERS PROC UNITS SYSTEMS S Y e E M  

Point-to-Point DS/1000-IV Connections 

12007A/B A-Series Modem I/F 2106BK, 21568, 2196C/D, 2197C/D, RTE-A (92077A/E) HP 1000 A/E/F-Series 
12044A A-Series Direct Connect 1/F 2137A. 2139A, 2199C/D, 2486A. Systems using 91750A soft- 

2436A/E, 2437A. 2487A. 2489A ware and appropriate 
2439A interface.' 

12073A A-Series Modem I/F 2106BK. 21568. 2196C/D, 2197C/D, RTE-A (92077A/E) HP 3000 Series II/III/30/33/ 
12082A A-Series Direct Connect l/F 2137A. 2139A. 2199C/D, 2486A. . 37/39/40/42/44/48/64/68 

2436A/E, 2437A, 2487A.2489A System and appropriate 
2439A interface.' 

12794A/B E/F-Series Modem I/F 2109E. 21 13E, 2176E 2177F. RTE-6/VM (92084A) HP 1000 A/E/F-Series Systems 
12825A E/F-Series Direct 2117F 2178C, 2179C RTE-IVB (92068A) using 91750A software and 
Connect I/F RTE-IVB (920688) appropriate interface.' 

12793A/B E/F-Series Modem 1/F 2109E, 21 13E. 2176E, 2177F. RTE-6/VM (92084A) HP 3000 Series II/III/30/33/ 
1283JA E/F-Series Direct 21VF 2178C. 2179C RTE-IVB (92068A) 37/39/40/42/44/64/68 Sys- 
Connect I/F RTE-IVB (92068E) tem and appropriate interface.' 

12773A E/F-Series Modem I/F 2109E. 2113E. 2176E. 2177F. RTE-6/VM (92084A) HP 1000 E/F-Series Systems 
12771A E/F-Series Direct 2117F 2178C. 2179C Rp-IVB (92068A) using 91740R or 91750A 
Connect I/F RTE-IVB (920688) software, 91740R firmware, and 
Note A appropriate interface.' 

*Appropriate interfrrce means that interface in remote system must match communication mode and protocol (direct connect or modem and WASP, Bisync 
or HDLQ of interface in local system. For appropriate counterpart interfaces, see Figure 3. 

'NOTE A: The 12771A and 12773A are provided for backward compatibility only and are not recommended for new applications. 91 740R DS/IWO 
firmware is required with 12771A and/or 12773A interfaces used in a DS/1000-IV node. With the 12773A Modem interface, a 12620A Breadboard inter- 
face used as a privileged interrupt control card is also required. 
NOTE C: For information on system compatibility within a X.25 Packet Switched Network with DS/1000-IV connections, please refer to the 91 751A 
X.25 data sheet. 
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Compatibility with other active HP network products IVB, or 92077A RTE-A) software and 91750A DS/1000-IV 

4 91750A DS/lOOO-IV Network software is compatible with 
network software with appropriate processor option must be 
purchased for the first network node. Systems generated 

32190A DS/3000 software in HP 3000 Series from this software may then be copied to additional network 
II/II1/30/33/37/39/40/42/44/48/64/68 Systems and the nodes provided that the customer has purchased an appro- 
91780A RJE/lOOO IBM 360/370 Remote Job Entry package. priate right to copy product (92084R, 92068R, 92077R/E, 

and 91 750R with appropriate processor option) for each 
with DS/lOm netWork additional node supported. Purchase of an operating system 

nodes included in a 217xC/E/F, 219xC/D, or 2484A system pro- 
The 91 750A DS/1000-IV Network software is backward cessor unit product does not qualify the customer to pur- 
compatible with 917408 (inactive) network software- chase a right to copy that operating system. 
firmware at "old" DS/1000 network nodes. All DS/1000 
features supported between 91 7408 nodes are supported Requirements for remote data base accese 
between a 91750A node and a 91 7408 node, but Some new ~h~ ,mote data base to be accessed must be managed by 
DS/lOOO-lV such as Dynamic Rerouting the 92069A or 92081A Image/1000 Data Base Management 
and direct communication between HP 1000 A-Series and System operating under the 92084A RTE-6/VM, 92068A 
E/F-Series computers, are not supported. In addition, RTE-IVB, or 92077A RTE-A real-time executivp5ystem. 
communication between a 91750A node and a 917408 node 
must use 12771A direct connect interfaces or 12773A 
modem interfaces in both nodes. In the 91750A node, Memory requirements 
91 7408 DS/1000 firmware must be provided to support For RTE-A memory based node: The RTE-A memory based 
communication via the 12771A/12773A interface. When operating system and minimum required DS/1000-IV pro- 
the 12773A interface is used, a 12620A Breadboard interface grams use about 256k bytes of memory. An additional 256k 
must be provided in each node as a privileged interrupt con- bytes of memory would be required for a.DS/lOOO-IV sys- 4) t d  card. tem with complete capabilities. It is therefore recommended 

that at least 512k bytes of memory should be provided for a 
Operating sy&em and D S / l W I V  software for fully capable DS/1000-IV system. 
DS/looO-IV network nodes 
The operating system (92084A RTE-6/VM, 92068A RTE- 

Table 2. 91750A DS/1000-IV System Cornpotlbility (Continued) 

REMOTE 
SYSTEM 

INTERFACE PRODUCT 
NUMBERS 

COMPATIBLE 
COMPUTERS 

Multidrop D S / l W I V  Connections 

12790A E/F-Series Data Link 
Master I/F 

12830A E/F-Series Data Link 
Slave I/F 

A-Series Data Link 
Slave I/F 
12092A A-Series Data Link 
Master I/F 

12072A A-Senes Data Link 
Slave l/F 

COMPATIBLE 
SYSTEM 

PROC UNITS 

COMPATIBLE 
OPERATING 

SYSTEMS 

2109E,2113E, 
2117F 

2109E, 2113E, 
2117F 

2106BK. 2156B, 
2137A, 2139A, 
2436A/E, 2437A, 
2139A 

2106BK, 2156B. 
2137A, 2139A. 
2436A/E, 2437A, 
2139A 

2176E,2177F, 
2178C. 2179C 

2176E, 2177F, 
2178C. 2179C 

2196C/D, 2197C/D, 
2199C/D, 2486A, 
2487A, 2489A 

2196C/D, 2197C/D, 
2199C/D, 2486A, 
2487A, 2489A 

RTE-6/VM (92084A) 
RE-IVB (92068A) 
RTE-IVB (92068E) 

RTE-6/VM (92084A) 
RTE-IVB (92068A) 
RTE-IVB (92068E) 

RTE-A (92077A/E) 

R E - A  (92077A/E) 

Any HP 1000 A/E/F-Series 
System using 91750A soft- 
ware and 12830A or 12072A 
Data Link Slave Interface. 

Any HP 1000 E/F-Series 
Systems using 91750A and 
91730A Software and the 
12790A Interface. 

Any HP 1000 A-Series System 
using 9 1750A and 91 737A 
Software and 12072A Interface 
or and HP 1000 E/F-Series 
System using 91750A and 
91730A Software and the 
12790A Interface. 

Any HP 1000 A-Series System 
us~ng  91750A and 91 737A 
Software and 12092A Interface 
or and HP 1000 E/F-Series 
System using 91750A and 
91730A Software and the 
12790A Interface. 



For RTE-A disc-based node: The RTE-A disc based operat- 
ing system and minimum required DS/1000-IV programs 
use about 90k bytes of memory. For a DS/1000-IV system 
with complete capabilities, an additional lOOk bytes of 
memory would be required. It is recommended, therefore, 
that 256k bytes should be the minimum memory size for a 
fully capable DS/1000-IV system. For operation of 
DS/loOO-IV over X.25 PSN's, the X.25/1000 communi- 
cation software product (91751A) must be purchased for use 
with DS/ 100-IV. For specific configuration information 
regarding X.25 connections, see Figure 4. For additional 
information, refer to the 91751AX.25/1000 data sheet. 

For RTE-IVE based node: The RTE-IVE operating system 
and minimum required DS11000-IV programs use about 
90k bytes of memory (100k bytes with rerouting and 
message accounting). Because RTE-IVE is a memory based 
system, all the capabilities required must reside in mem- 
ory. For a DS11000-IV system with full capabilities, an 
additional l00k bytes of memory would be required. It is 
therefore recommended that at least 256k bytes of memory 
should be provided for a fully capable DS11000-IV system. 
A system of 384k bytes or 512k bytes is preferred. Other 
software and user applications may require additional 
memory. 

For RTE-IVB based node: The RTE-NB operating system 
and minimum required DS11000-IV programs use about 
90k bytes of memory (100k bytes with rerouting and 
message accounting). Because an RTE-IW based node will 
usually support most, if not dl ,  of the optional capabilities 
of DS11000-IV, at least 256k bytes of memory, and prefera- 
bly 384k bytes or 512k bytes, should be provided so that a 
reasonable number of DS11000-IV capabilities can reside in 
their partitions at the same time. This minimizes swapping 
and assures fastest possible network response. Of course, 
addition of other capabilities with large memory re- 
quirements, such as PascaUlOOO or DATACAP11000, would 
necessarily require more memory. 

For R TE4NM based node: RE-6NM operating system 
and minimum required DS11000-N programs use about 
llOk bytes of memory (120k bytes with re-routing and 
message accounting). Because an RE-6NM based node 
will usually support most, if not all, of the optional 
capabilities of DS11000-IV, at least 256k bytes of memory, 
and preferably 3J34k or 512k bytes, should be provided so 
that a reasonable number of DS11000-IV capabilities can 
reside in their partitions at the same time. This minimizes 
swapping and assures fastest possible network response. 
Of course, addition of non-DS capabilities with large 
memory requirements, such as PascaUlOOO or DATACAPI 
1000, would necessarily require even more memory. 

Responsibilities of the customer 
The DSI1000-N user must assume the following respon- 
sibilities with the purchase of 91750A DS11000-IV Network 
software: 

1. Installation of communication facilities (cables andlor 
modems) and their connection to the HP 1000 Computer 
Systems equipped with DS11000-IV. The establishment 
of successful communication between HP 1000 
Computer Systems equipped with DS11000-IV is the 
cus t~me i s  responsibility. 

2. One person in the customeis organization must be 
designated as the Network Manager. This person will 
assume responsibility for configuration and generation 
of the customer's systems and will function as the focd 
point for Hewlett-Packard's support of the network. 
This person must be knowledgeable in HP's RTE op- 
erating system and must have taken the DSl1000-IV 
Useis and Theory of Operation Courses. 

3. DS11000-IV software is a customer-installed product 
unless it is ordered with an HP 1000 Systeril. 

4. Hewlett-Packard strongly recommends that the cus- 
tomer purchase Customer Support Service or Software 
Subscription Service for DS11000-IV and related 
hardware and software support products. 

Ordering information 
91750A DS/1000-IV Network !Mtware 
The 91750A DS/1000-IV Network Software includes: 

1. Must order one of Use Options 600, 601, 700, 701, 890, 
or 891 and one of Media Options 022-051. 

2. 91750-80007 Communications Bootstrap Loader (CBL) 
ROM. 

3. 9 1750-90001 DS/ 1000-IV Software Numbering Catalog. 
4. 9 1750-90002 DS/1000-IV User's Manual. 
5. 91750-90004 Getting Started with DS/1000-IV. 
6. 91750-90005 DS/1000-IV Quick Reference Guide. 
7. 91750-90006 DS/1000-IV Communications Bootstrap 

Loader ROM Installation Manual. 
8 91 750-90010 DS/1000-IV Network Managers Manual 

Volume I. 
9. 91750-9001 1 DS/1000-IV Network Managers Manual 

Volume 11. 

91750A Options 

600. Use in A600 Systems (2156B, 2196C/D, or 2486A). 
601: Upgrade to latest version of 91750 for use on A600 

System for customer not on Software support service. 
700: Use in A700 or E/F-Series Systems (2137A, 2197C/D, 

2176E, 2177F, 2178C, 2179C, 2487A, 2109/13E, or 
2117F). 

701: Upgrade to latest version of 91 750 for use on A700 or 
E/F-Series System for customer not on Software sup- 
port service. 

890: ' Use in A900 System (2139A, 2199C/D, or 2489A). 
891: Upgrade to latest version of 91750 for use on A900 

System for customer not on Software support service. 
022: Provides DS/1000-IV software on CS/80 cartridge 

tapes. 



041: Provides DS/1000-1V software on 8 inch flexible disc. 
014: Provides DS/1000-IV software on 3.5 inch flexible 

disc. 
050: Provides DS/1000-IV software on 800 bpi,?-track 

magnetic tape. 
051: Provides DS/1000-1V software on 1600 bpi, 9-track 

magnetic tape. 

91750R Right to Copy DS11000-IV software for use 
on an additional Computer System 

The 91750R Right to copy product is available only to cus- 
tomers who have purchased a license to use 91750A. 
91750R consists of: 

1. The right to make one copy of software purchased 
with'the 91750A DS11000-IV Network software pro- 
duct for use on an additional system. 

2-9. Same as items 2 through 9 of 9 i 7 5 0 ~ ,  above. 

91750R Options 

001: Discount for right to copy 91750A+001 product or 
91750TlS updates for customer who has previously 
purchased 91750R product. 

Support Services 

New Support Contracts 

Support services include Account Management Support (AIMS, 
similar to CSS), Software Materials Subscription (SMS, similar to 
SSS), and a new level called Response Center Support (RCS) 
which include all materials (SMS) and telephone assistance 
through the Response Centers. Customers with existing con- 
tracts may also take advantage of these services by converting 
their entire contract to the new program. 

For customers choosing AMS or RCS on their operating sys- 
tem, DS/1000-IV is supported by purchasing Datacomm 
category support. (Only one datacomm category support 
need be purchased - for the "highest" datacomm category. 
(A = lowest, C = highest)). SMS must also be purchased. 
For customers choosing SMS on their operating system, 
DS/1000-IV is supported by purchasing SMS only. For atldi- 
tional systems, the extended datacomm category support 
and extended SMS are used. MUS is available as well. 

Support Products: 
99086D + COO Datacomm B/1000 
99086D + VOO Extended Datacomm B/1000 
99086D+Q00 MUS Datacomm B/1000 

91750A+S00 SMS 
9 1750A + WOO Extended SMS 

DS11000-IV operation on older 
HP 1000 EIF-Series computers 
For proper operatio" of the remote Forced Cold Load fea- 
ture after a system halt, over a DSIlOOO-1V line, on HP 1OOO 
EIF-Series computers shipped prior to November 1, 1980 
(serial prefix 2043 or less), the current revision Base Set 
Instruction ROMs are required. These ROMs are available 
as the following products: 

E-Series Base Set Instructions 12728H 
F-Series Base Set lnstructions 12728K 
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X.25/1000 for the HP 1000 family of computers is a com- Features 
munication software package which provides access for HP 
1000 computers to private or public X.25 packet switched Compatible with November 1980 C C m  X.25 standard, - 
networks. This software package can be used with Distrib- providing both Switched and Permanent Virtual Calls 
uted Systems Network Software (DS/1000-IV) for commun- for use with both public and private packet switched 
ication to other HP 1000 and HP 3000 computers via an networks. 
X.25 packet switched network (PSN), or standalone with 
user implemented upper level communication software. 
When X.25/1000 is combined with Distributed Systems, the 
same powerful networking services available in high speed 
point-to-point and low cost multidrop Data Link connec- 
tions are now available across private or public X.25 packet 
switched networks, without any changes to existing pro- 
grams. For standalone configuration without DS, direct user 
access to X.25 level 3 allows possible connection to other 

Potential cost savings and increased communication 
reliability through use of packet switched networks for 
communication. 
Certified for Telenet (USA), Tymnet (USA), R'IT 
(Belgium), Datapac (Canada), PSS (UK), and Transpac 
(France) X.25 public networks.' Contact your local 
Hewlett-Packard Sales Representative for the current 
list of supported X.25 public packet switched networks. . 

vendor computers and devicls which implement the Compatible across the HP 1OOO family of A/E/F-Series 
international CCIlT X.25 standard. In this case the packet Com~uters. a ~- 

level may be configured to operate either as a Data 'Terminal Two operating modes - Dire& user accas to x)L2S lmel Equipment (DTE) 0' as a Data Communication a or communication through ~ i ~ m b ~ t ~ d  syBtems 
(DCE). Network Software. Both capabilities can coexist in a sin- 
In addition to system-to-system communications over X.25 gle HP 1OOO System. 
networks, X.25/1000 allows asynchronous character-mode 
HP terminals to communicate with HP 1000 computers via. 
the X.3/X.28/X.29 communication standards. This enables 
HP terminal users to transparently access any HP 1000 
system connected to the X.25 network. 



Direct user access to X.25 level 3 provides simplified The specific capabilities supported are: 
connectivity to other vendor computers and devices 
using the same X.25 interface standard. Inter-vendor Level 1: Physical Interface 
user-level services, such as remote file access, virtual 8 X.21 bis (RS-232-C, CCITT V.241V.28) at speeds up to 
terminal or program-to-program cymmunication, can be 19,200 bitslsec for network connections or up to 57,600 
implemented by user written programs in the HP 1000 bitslsec for point-to-point connections (the X.21 and 
computer with this direct X.25 l w e l 3  access capability. V.35 standards are not supported). 
Full DS/1000-IV Networking between HP 1000 comput- 
ers over X.25 packet switched networks (except A-Series Level 2: Data Link Protocol 
virtual contrdl panel and forced cold load) p;ovides 
powerful communication capabilities. This includes 
DS/1000-IV features such as: message accounting, 
network inter-program communication, network file 
access and transfer, network data base access, network 
terminal access, network peripheral access, store-and- 
forward, and automatic rerouting. 
Full Distributed Systems Networking between HP 1000 
and HP 3000 computes over X.25 networks. 
X.3/X.28/X.29 standards for connection of asynchronous 
character-mode HP terminals connected to X.25 net- 
works via a Packet Assembler/Disassembler (PAD). 

m Flexible network configuration. All Distributed 
Systems tranjiport connections, iacluding HP 1000 to 
1000 and HP 1000 to 3000 point-to-point, HP 1000 
multidrop Data Link, and HP 1000 X.25 packet switched 
network connections can be configured into a single HP 
1000 network computer system. 

8 Comprehensive network maintenance utilities are used 
to record and analyze communication activity over the 
X.25 link. 

Functional specifications 
X.25/1000 implementation 
X.25 for HP 1000 computer systems is compatible with the 
November 1980 version of CCITT recommendation X.25 for 
synchronous host-to-network connections, as well as recom- 
mendations X.3, X.28 and X.29 for asynchronous terminal 
connections to remote X.25 hosts via the network. 

The X.25 standard is implemented for the HP 1000 com- 
puter by using the 12250A or 12075A LAP-B modem 
interface card (X.25 levels 1 and 2) and the 91751A software 
package (X.25 level 3 and X.29 standard) as shown below. 

H P  HP 
Pmdud lmplementation CCITI' Level 

91751A DSNIX.25 Software Level 3 (X.251X.29) 

12075A LAP-B Firmware Level 2 (LAP-B) 

Or } Interface 
12250A Hardware Level 1 (X.21 bisj 

Compatible with November 1980 version of CCIl'T 
X.25 recommendation 
LAP-B protocol (LAP is not supported) 
Programmable level 2 parameters including: 

Window sizes: 1-7 
Frame sizes: as required for level 3 packet sizes 
Retransmission timer period 
Maximum number of retransmissions 

Level 3: Packet Level 
m Compatible with November 1980 version of CCI'TT 

X.25 recommendation 
m Switched Virtual Circuits (SVCs) 

Permanent Virtual Circuits (PVCs) 
Window sizes: 1-7 

m Packet sizes: 16-1024 bytes 
Possibility to specify end-to-end or local acknow- 
ledgement of data packets (D bit) 

The maximum number of Virtual Circuits (VCs) supported 
is 64 in any combination of PVCs and SVCs. 

The following parameters should be taken into account 
when fixing the number of VCs per system: type of oper- 
ating system, available partition size, System Available 
Memory, and available UO Table Entries (EQTs under 
RTE-61VM. DVTs under RTE-A.1). Two EQTslDVTs are 
required for each system-to-system connection, and one 
EQTIDVT for each PAD connection. Each connection to a 
remote system or PAD connected terminal uses one VC. 
Multiple program-to-program communications to other 
systems or PADS are multiplexed on one VC. 

For DS11000-IV connections over X.25, the EQTIDVT re- 
quirements are: 

HP 1000 to HP 1000: 2 EQTslDVTs per system to system 
connection. Multiple users are multiplexed on a single VC. 

HP 2000 to HP 3000: 2 EQTslDVTs per user to system 
connection (session to session). Each HP 1000 user 
communicating to the same or different HP 3000 computers 
requires a VC and the corresponding two EQTslDVTs. 

Note that if more than one physical tine is used, each line 
must have a different Data Terminal Equipment (DTE) 
address. 



DSNIX.25 for the HP 1000 supports the following user 
facilities: b 

Closed user groups (single or multiple) 
Reverse charging (acceptance and generation) 

= Per-call flow control parameter negociation (window 
and packet sizes, throughput classes) 
One-way incomingloutgoing and two-way SVCs 
Non standard default flow control parameters for PVCs 
and SVCs 
Call barring 

To determine which facilities are supported on a specific 
X.25 public packet switched network, consult with your 
Administrator. 

X.25/1000 LAP-B modem interface 
The 12075A (A-Series) and 12250A (E/F-Series) X.25 LAP-B 
modem interfaces provide the physical interface (X.21 bis, 
level 1) and the frame interface (LAP-B, level 2) of the 
CCITT X.25 recommendation. These microprocessor-based 
interfaces handle all LAP-B protocol generation (including 
CCITT compatible CRC error checking), on-board buffer 
management, and all modem control tasks. 

The LAP-B interfaces contain an on-board firmware con- 
trolled self test, and also maintain 11 long term com- 
munication line statistics to monitor line quality and help 
in troubleshooting. 

X3/X.28/X.29 implementation Supported Modems 

An HP 1000 computer with X.25/1000 can transmit or 
receive data to and from asynchronous character-mode HP 
terminals connected to X.25 networks via a X.3/X.28/X.29 
compatible Packet Assembler/Disassembler (PAD).. 

Connections can be established only from the terminal to 
the host. No host to terminal connections can be established. 

Supported HP terminals include all of those supported on 
the HP 1000 system over asynchronous point-to-point links 
in character-mode (2392A and 262X terminals). 

PAD connected terminals do not support the following 
communications with host HP 1000 computer systems: 

Binary and block mode transfers. Consequently HP 
1000 programs which use these transfers are not 
supported. 
264X mini-cartridge communication. 
System console operation. 

X.25 PADS have programmable parameters which are used 
to configure the PAD for the specific terminal characteristics. 
These parameters are initially set by the PAD itself (X.3 
protocol) when the user logs on and identifies the terminal 
type. They are changed as necessary by X.25/1000 to man- 
age the PAD. 

In Europe, contact your local Hewlett-Packard Sales Rep- 
resentative for supported modems in each particular 
country. 

Connection Via 

Switched 
Telephone 
Lines 

Private Lines 

Public Packet 
Switched 
Networks 

Hewlett-Packard is applying for licensing in European 
countries where required. Consult your local Hewlett- 
Packard Sales Representative on the status of these 
licenses. 

See the appropriate HP 1000 Interface Technical Data 
booklet for additional specifications and ordering informa- 
tion on theX.25 modem interface cards. 

Modem Type 

Bell 212A 

Bell 201C 
Bell 208C 
Bell 209A 

Standard 
RS-232-C 
modems 
supplied by 
PSNs 

HP 1000 

X.25 PSN 
X.28 

Maximum Synchronous 
Data Rate 

to 1200 bitslsec 

to 2400 bitslsec 
to 4800 bitslsec 

.to %00 bitslsec 

to 19200 bitslsec 



X.25 level 3 direct user access DS Networking over X.25 packet 
capability switched networks 
X.25 for HP 1000 computers may be accessed by a user 
program at packet level (level 3) independently of DS 
software. 

X.25/ 1000 provides for program-to-program and program- 
to-terminal communication. For interprogram communi- 
cation, user application programs issue RTE EXEC calls to 
set-up and clear virtual circuits, and then send and receive 
data over the X.25 link. For access to terminals connected via 
a PAD, a user application program issues RTE EXEC calls 
identical to those for local terminals. The application 
program need not be aware that it is accessing a terminal or 
remote computer via the X.25/1000 software. 

Users can develop their own higher level service programs 
for communication between an HP 1000 computer and 
other vendor computers on devices which support the 1980 
CCIlT X.25 standard. These connections can utilize either 
public packet switched networks or direct point-to-point 
connections. 

In addition to direct access capability, X.25 can function as @ 
the lower three communication levels for HP 1000 Distrib- 
uted Systems Network Software (DS/1000-IV, product num- 
ber 91 750A). This combination provides high level 
networking communication services over packet switched 
networks. The inherent reliability and potential cost benefits 
of packet switched networks are available to network users 
along with full networking capabilities. 

All DS/1000-IV features (except A-Series remote front 
panel, and forced cold load) are supported over X.25 packet 
switched network connections. The same DS user interface is 
maintained for all DS/1000-IV connections, including 
point-to-point, multidrop Data Link, and X.25 packet 
switched networks, allowing user programs to be written in- 
dependent of the topology and particular transport media. 

See the 91750A DS/1000-IV Data Sheet for additional 
information regarding Distributed Systems Networking for 
HP 1000 computer systems. 

Hardware and software compatibility 

HP 1000 Series Computer Boxes Computer Systems Interface Cards Operating Systems 

F-Series 2117F Model 65 2 1 79C 12250A RTE-6/VM 
E-Series 2109E/2113E Model 60 2 1 78C 

A-Series 2137A Model 26 2196C/D 12075A RTE-A 
2 139A Model 27 2197C/D, 
2156B Model 29 2199C/D 

Micro 26 2486A 
Micro 27 2487A 
Micro 29 2489A 

NOTES: 
DATACAP/1000 (920804 and any other user application programs which require a 28 page partition and cannot be linked with the 
Extended Background (EB) option, are not supported in systems utilizing X.25/1000 due to the 3 page driver requirement for 
x. 25/1000. 
U p  to 16 X.25 LAP-B modem interface cards (12075A, 122504 can be installed in one computer system. 



Software interrelation diagram 

Installation and support 91751~  Options 

(b Before installation of X.25/1()00 software, the customer 001: Provides discount for lrom previous 

must previously have installed all prerequisite hardware. of 91751A to latest revision for customers without 

The customer should also obtain, install and demonstrate as - 9175 1T/S services. 

I USER'S APPLICATION PROGRAMS I 
t 'I 

operational any modems and other equipment and facilities 
necessary to interface to Hewlett-Packard communication 
equipment. 

DSII 000-IV 
SOFTWARE 

Hewlett-Packard is liable only for correct execution of self- 
tests for the X.25 LAP-B interface card on the HP 1000 com- 
puter. All hardware and software connections to packet 
switched networks and other vendor computers are the cus- 
tomer's responsibility. 

USER'S SERVICE 
PROGRAMS 

Ordering inf omation 
91751A X.25/1000 Communication Software for HP 
1000 computers 

I 

O 

4D 

The 91 75 1 A X.25 /I000 Communication Software includes: 

Prerequisite: Purchase of 91 75 1 A 
022: Provides X.25 software on CS/80 cartridge tape. 
041.: Provides X.25 software on 8.0 inch flexible disc. 

044: Provides X.25 software on 3.5 inch flexible disc. 
050: Provides X.25 software on 800 bpi, 9-track magnetic 

tape. 
051: Provides X.25 software on 1600 bpi, 9-track magnetic 

tape. 

91751R Right to Copy X.25 for use on an additional HP 
1000 Computer System 

The 91751R right to copy product is available only to cus- 
tomers who have purchased a licence to use 91751A with- 

v v 1 X.25 

MULTIDROP POINT-POINT ' 
DATA LINK HDLC OR BSC LAP-B LEVEL 2 

INTERFACE INTERFACE INTERFACE 'r' LEVEL 1 

Data L ~ n k  D~rect or X.25 Packet 
Connection Modem Sw~tched Network 

Connect~on or X.25 Po~nt-to-Po~nt 
Connectlon 

1 v 

out an  upgrade discount option. 91751R consists of: 
1. X.25/1000 software for HP 1000 computers on one of 

software media options 022,041,044,050 or 051, which 1. The licence to make one COPY of software purchased 
must be ordered. with 91751A for use on an  additional HP 1000 system. 

2. 91 751-90001 X.25 Software Numbering Catalog. 2-4. Same as items 2 through 4 of 91751A, above. 

X.25/1000 
SOFTWARE 

3. 91 751-90002 X.25 User's Reference ~ a n u a l .  
- 

4. 91751 -90003 X.25 Advanced Guide. 

LEVEL 3 



91751R Options 
001: Discount for right to copy 91751A+001 product or 

91751TIS updates to an HP 1000 computer for cus- 
tomers who have previously purchased the 91751R 
product. Updates a system with previously pur- 
chased 91751R product. 
Prerequisite: Purchase of 91751R and either 
91751A+001 or current and up to date 91751s or 
91751T services. 

91751X Source Code of 91751A software for use on 
one HP 1000 computer 

This product requires a computer system purchase agree- 
ment and as well as .a source code licence aereement. 

Prerequisite: Prior purchase of 91751A binary code (media 
option must be specified). Source code licence agreement 
required. 91751X consists of: 

1. 91751A source code for HP 1000 compute'rs on one of 
software media option 022, 050, 051, which must be 
ordered. 

2-4. Same as items 2 through 4 of 91751A. 

91751X Options. 

001: Provides discount for upgrade from previous revi- 
sion of 91751X to latest revision for customers with- 
out 917512. 

022: Provides 91751X source code on CS/80 cartridge tape. 

050: Provides 91751X source code on 800 bpi, 9-track 
magnetic tape. 

051: Provides 91751X source code on 1600 bpi, 9-track 
magnetic tape. 

91751Y Right to Copy binary code derived from 
91751X sources on one HP 1000 computer 

Prerequisite for purchase of 91751Y is purchase of(91751X 
without an upgrade discount option. 91751Y consists of: 

1. The licence to make one copy of binary code derived 
from software purchased with the 91751X for use on an 
additional HP 1000 system. 

2-4. Same as items 2 through 4 of 91751A above. 

Existing Contracts 

Customers with existing contracts may buy MUS, SSS or 
CSS. MUS provides manual updates only; SSS provides - 
software/firmware updates and software problem reporting 
plus MUS; CSS provides SSS plus an account assigned SE, 
on-site assistance and telephone assistance through the , 

Response Centers. The product numbers for these services 
are listed below. 

91751T CSS 91 751 W SSS - EXTENDED 
91 751V CSS - EXTENDED 91 751Q MUS 
91751s SSS 

New Support Contracts 

For all new customers and customers without an existing a 
contract, the new support services include Account Manage- 
ment Support (AMS, similar to CSS), Software Materials 
Subscription (SMS, similar to SSS), and a new level called 
Response Center Support (RCS) which includes all materials 
(SMS) and telephone assistance through the Response 
Centers. Customers with existing contracts may also take 
advantage of these services by converting their entire con- 
tract to the new program. 

For customers choosing AMS or RCS on their operating sys- 
tem, X.25/1000 is supported by purchasing Datacomm C 
category support. (Only one datacomm category support 
need be purchased - for the "highest" datacomm category. 
(A = lowest, C = highest)). SMS must also be purchased. 
For customers choosing SMS on their operating system, 
X.25/1000 is supported by purchasing SMS only. For addi- 
tional systems, the extended datacomm category support 
and extended SMS are used. MUS is available as well. 

Support Products 
99087D + COO Datacomm C/1000 
99087D +Q00 MUS Datacomm C/1000 
99087D + VOO Extended Datacomm C/1000 

91751A+S00 SMS 
9 1751A + WOO Extended SMS 

91751TIVISIW interface firmware 
update options 

91751Y Options Firmware update support for ihe 12250A and 12075A 
LAP-B modem interface cards is provided by the following 

100: Delete all manuals furnished with 91751Y, items 2-4 91751TIVISIW options. The same firmware supports both 
above. the 12250A and 12075A interfaces. Since a single software 

. , copy may support multiple interface cards, order the 

Support Services appropriate options to provide support for all X.25 LAP-B 
modem interfaces in a single HP 1000 computer system. 

Effective April 1984, HP's software support structure was 
reorganized. Customers with existing support contracts for 101: Firmware update support for one X.25 LAP-B modem 

the HP 1000 may continue with their contracts and buy sup- interface. 
port for new software products coterminous with their exist- lo2: Firmware update support for X.25 LAP-B 

ing contracts. All other customers may  only buy the new modem interfaces. 
104: Firmware update support for four X.25 LAP-B support contracts. 

modem interfaces. 
108: Firmware update support for eight X.25 LAP-B 

modem interfaces 



Data Link HEWLETT 
PACKARO 

Multidrop Communication 
0 

HP AdvanceNet 

Product Numbers: 
12092A, 12790A, 91 730A, 9 1737A, 

3074A/M, 92901A, 92902A, 
92905A, 92908A, 92909A 

I pkqp$q 
ADAPTER 

HP 2673A + 039 HP 85/86 HP 262X 
(HP 1000 A-SERIES (HP 1000 A-SERIES 

ONLY) ONLY) 

HP 1000 A/E/F-SERIES MASTER COMPUTER 

f 

Figure 1. Data Link Overview 

RTE 

MODEM CONNECTlON 
(HP 1000 E/FSERIES 

L ONLY) - 

The HP 1000 Data Link is a datacommunications capability 
used to interface a wide variety of devices to an HP 1000 
computer system. The Data Link is a low speed, rugged, flex- 
ible, and inexpensive multidrop communications link 
designed for operator data capture, automatic data capture, 
distributed processing, and distributed control application:;. 
The wide range of devices supported on the Data Link 
includes E/P-Series Computers, A-Series Computers, 
Desktop Computers, Personal Computers, and CRT 
Terminals. 

C 
- 

12092A/12790A 
INTERFACE 

- 

HARDWIRED 
CONNECTION 

MULTIDROP DS11000-IV 19 2K BITS SECOND DATA LINK - 
T T T 1 '7 

13264A 

I 
92905A * 

I 

. t71' rq (Operates at 
19 2k bps but 
does not use 

HP 1000 HP 1000 HP 9826A Dsl l  ooo-IV ) 
A-SERIES E/F-SERIES 

9600 BITSISECOND DATA LlNK 

A minimal Data Link communications capability is formed 
by the combination of 12092A/12790A Interface, 

MODEM 

3074M 

L 

91 730A/91732A Software, 3 0 7 4 ' ~ / ~  Data Link Adapter, 
and 92909A Data Link Starter Cable, together with a host 
HP 1000 A/E/F-Series computer system. The host computer 
is designated the Data Link master, and all other devices 

,a ions. installed on the Data Link are designated as slave s+ t '  

OPERATING 
SYSTEM 

91 750A 
DSIl 000-IV 

The high reliability due to CRC-16 error checking, optical 
isolation, and RS-422 differential voltages, combined with 
multidrop link configuration flexibility, makes the Data 
Link for HP 1000's an ideal low speed, local communication 
link for factory and plant automation applications. 

91 730A/91732A 
SOFTWARE 

C 
- 

120921\/12790A 
INTERFACE 

3074A - 3074A MODEM 



Data Link 
Multidrop Communication 

Features 
Master computer and slave stations can be installed at 
any location on the Data Link 
Up to 128 physical connections per Data Link, subject to 
system software and performance considerations 
Rugged wiring and connectom for harsh industrial 
environments 
Bit rates up to 19.2k bits per second 

High noise immunity due to double-shielded, 
twisted-pair cable 
CRC-16 error checking 
Up to 4 km (2.5 miles) total Data Link length 
Device connections are "make before break" - plug- 
ging or unplugging a device does not affect other de- 
vices on the link 
Multidrop topology provides low cost per additional 
device connection 
Wide selection of link compatible slave stations 
Ground isolation provided by opto-isolation of the 
Data Link from attached slave stations 
System Functional Tests for verification of communica- 
tion between the master computer and slave stations 
connected to the Data Link 
Compatible with data communications analyzers 

Functional description 
A Data Link network consists of one inaster computer and 
one or more slave stations connected to the Data Link. All 
stations can be installed at any location on the Data Link by 
plugging into a connection box on the cable or wiring 
directly into the cable. The maximum Data Link length is 4 
km (2.5 miles). This distance includes the length of the 
main Data Link cable and twice the distance from the Data 
Link cable to all slave stations. 

HP 1000 
MASTER 
COMPUTER 

I 

2 METERS 10 METERS 10 METERS 5 METERS 

2 METERS 1 2 METERS I 
DEVICE DEVICE 

Communication on the Data Link is controlled by the master 
computer, using multipoint asynchronous Bisync (BSC) 
protocol with CRC-16 error checking for data integrity. This 
is similar, but not identical to, IBM Bisync. See the 
Multipoint Software (91730A) data sheet or Data Link Soft- 
ware (91732A) data sheet and the HP 1000 A-Series and 
E/F-Series Interfaces Technical Data booklets for more 
information on the communication software and hardware. 

Excellent ground loop isolation noise immunity is pro- 
- 

vided by the optical isolation of the Data Link master from 
all slave stations connected to the Data Link, RS-422 electri- 
cal levels, sensitive signal receivers and drivers, and the 
100 ohm termination of the twisted pair cable itself. 

The Data Link can operate at bit rates up to 19.2k bits1 
second. AU slave stations connected to the Data Link must 

0 
operate at the same bit rate. Maximum speeds for the 
supported devices are given below: 

Computers Speed 

HP 1000 A/E/F-Series computers 19.2k bps 
9826A Desktop Computer 19.2k bps 
85/86 Personal Computers* 9600 bps 

Terminals 

26248/2626A CRT Terminal 
2673A Opt 039 Printer* 

*Supported only with A-Series. 

9600 bps 
9600 bps 

HP Distributed Systems/1000-1V (91750A) Network Soft- 
ware provides high level network communication between @ 
E/F-, and A-Series computers connected to the Data Link. 
For more information concerning this Multidrop DS/1000- 
1V capability, see the DS/1000-IV Network Software Data 
Sheet (91750A). 

This sample Data Link would 
have a total length of: 
(2x2) +10 + (2x2) + 10 + (2x2) +5 = 37meters 



Data Link 
Multidrop. Communication 

With 91730A software in E/F-Series computers, but not Remoting individual Data Link sections and use with 
with A-Series computers, the 3074M allows remote installa- multipoint phone lines as shown below are not supported 
tion of either the entire Data Link, or individual slave sta- as Data Link confinurations. , tions as shown below, 

HP 1000 
MASTER 

COMPUTER 

92901 A 
-4 

DATA LlNK 

REMOTE COMPLETE DATA LlNK 

HP 1000 92901 A 
MASTER 

COMPUTER 

FULL DUPLEX 
PHONE LINE -?- I SLAVE 1 

STATION 
WITH FULL I 

( MODEM CONTROL 1 

MODEM 9 
MASTER 

REMOTE INDIVIDUAL SLAVE STATIONS 

Figure 2 ,  M o d e m  Configurat ions 

3074M Compatible Modems Performance 

Bell 202T 300 or 1200 bps* The aggregate throughput of the Data Link is limited to 
Bell 212A 300 or 1200 bps* 19.2k bps maximum. The effective data throughput is ap- 
Vadic VA 3400 series 300 or 1200 bps* proximately 1500 characters per second at 19.2k bps, and 
Gandalf LDS 120 9600 bps 850 characters per second at 9600 bps. for buffers greater 

'Due to performance considerations, the 1200 bps Bell and Vadic mod- 
than 2000 bytes. Refer to the Data Link Application Note to 

ems are recommended over the 300 bps versrons. determine data throughput for the particular buffer size 
utilized. As more devices are installed on the Data Link, 
the proportionate share of the total bandwidth available for 
each slave station decreases. With additional slave stations 
requiring access to the Data Link communication line, the 
response and transit time per slave stations will increase. 



Data Link 
Multidrop Communication 

Data Link components 
NOTE: The terms Multipoint and Multidrop are sim'ilar 
but not identical in meaning. Below are examples of a 
multidrop and multipoint configuration. 

MULTIDROP 

MASTER 
I 

TERMINAL TERMINAL TERMINAL 

MULTIPOINT DAISY CHAIN 

The 12092A/12790A Data Link/Multipoint Interface and 
91732A/91730A Data Link/Multipoint software are used in 
both the Multipoint configuration for terminals, and the 
Multidrop Data Link configuration. In multidrop configura- 
tions the 3074A/M converts the RS-232 Multipoint signal 
levels to Data Link compatible levels, allowing all slave sta- 
tions to connect to a single data link. 

Only 26248 and 2626A terminals operate in a multipoint 
daisy-chain configuration. See the Software data sheets 
(91730A and 91732A) for additional information regarding 
multipoint terminal configurations. 

HP 12092A/12790A Data Link/Multipoint Interface. The 
12092A Data Link interface is installed in the master HP 
1000 A-Series computer and the 12790A multipoint inter- 
face is installed in the master HP 1000 M/E/F-Series com- 
puter. These interfaces provide front end protocol handling 
and error control for the multipoint communication line. An 
on-board proprietary microprocessor with 1 k byte of on- 
board RAM buffering off-loads the protocol handling and 
buffering from the CPU. Interface output is an RS-232-C 
communications line using a Multipoint Binary Synchronous 
(BSC) protocol. See the 12092A Data Link Interface entry in 
the HP 1000 A-Series Cqmputer Interfaces Technical Data 
booklet or the 12790A Multipoint Interface entry in the HP 
1000 E/F-Series Computer Interfaces Technical Data booklet 
for additional information. 

HP 91732A/91730A Data Link/Multipoint Software. The 
9 1732A/91730A software packages, for A-Series and E/F- 
Series respectively, contain a driver and support software for 
communication between the master computer and slave sta- 
tions connected to the Data Link. All multipoint software 
features except Group polling and "Who Are You" are sup- 
ported on the Data Link. 

This software is utilized by Hewlett-Packard supplied soft- 
ware products, such as DS/1000-IV, in Data Link configura- 
tions and also allows user written application programs in 
the master computer to communicate with slave stations 
connected to the Data Link. For more detailed information, 
refer to the 91732A Data Link Software data sheet and the 
91730A Multipoint Software data sheet. 

HP 3074AIM Data Link Adapter. The 3074A connects 
AsynchronouslBisync-compatible devices with an RS- 
232-C or CCITT V24 interface to the Data Link. When 
connecting the master computer to the Data Link, the 
3074A acts as a half-duplex modem and requires the @ 
Request To Send signal to be set high whenever data is to 
be transmitthd to the Data Link. The 3074A in return 
provides a non-delayed Clear TO Send signal, a Data Set 
Ready signal, and has Carrier Detect line processing. 

The 3074A contains a power onloff detection feature which 
prevents transients of the slave device from interfering 
with link operation when the slave station is turned on or 
off. Electrical isolation (500VIpS) between devices and the 
link adapter is ensured by optocouplers. 

A Data Link connector compatible with the 92905A Data 
Link-to-Device cable, an RS-232-C connector for computer 
or terminal connection, and a device power connector are 
part of the 3074A. The adapter can be easily mounted on @ 
anv flat surface of at least 250 mm bv 110 mm (9.8 inches by 
4 . i  inches). 

From E/F-series svstems onlv, remote installation of the 
Data ~ h k  is available via fuli-duplex asynchronous 
modems. It should be ordered with the 92905A Data Link- 
to-Device cable and the 30062C Modem extender cable. 



Data  Link 
Multidrop Communicat ion 

HP 92901A Data Link Connection Box. One connection 
box (product number 92901A for a pack of 5) is required for 
each device. The box is constructed of plastic, measuring 
6.5 cm (2.6 inches) square and contains a set of six metal 
contacts with screw terminations. The contacts are de- 
signed so that a slave station can be connected and re- 
moved without disturbing link communicatiotrs. Spare 
boxes can be installed on the cable where needed, and a 
security feature enables each device cable to be physically 

@ locked into the connection box. 

HP 92902A Data Link Cabling. The Data Link Cable (HP 
92902A or Belden 9463) is a twisted-pair, double-shielded 
cable which cart be ordered in lengths of 100 or 300 meters. 
For longer distances, additional 100 or 300 meter sections 
may be ordered and added to the link through the use of 
the Data Link Connectioh Boxes (92901A). , 

The Data Link Cable may not be run outside a building. 
For Data Link communication between buildings, 3074M 
modem adapters are available. 

HP 92908A Data Link Tester. This diagnostic tool plugs 
into a Data Link connection box. LED indicators on the 
tester can monitor communications traffic on the Data 
Link, and are used to locate cable faults. 

HP 92909A Data Link Tesf Cable. Pre-configured Data 
Link cable consisting of a 4 meter length of 92902A cable 
with five equally spaced 92901A connection boxes instal- 
led. This cable is used for initial Data Link installation and 
verification by the HP Customer Engineer. Subsequent 
cabling of the Data Link for the final network can be 
connected to the end of the 92909A cable. In this rnanner, 
the 92909A can be used for troubleshooting and initial 
verification of device operation before the complete Data 
Link is installed. 



Data Link 
Multidrop Communication 

Specifications Cable (mechanical) 

General 

Maximum length: 4 km (2.5 miles) 

Cable: HP 92902A or Belden 9463 

Construction: two conductor, twisted pair shielded cable, 
per UL style 2464 

Maximum data rates: 19.2k bps (maximum rate of the Data .Conductor: 20 AWG stranded tinned copper 
Link master computer. Maximum Data Link operational 
speed must not exceed that of the slowest slave station insulation: PVC per UL style 1007 
connected to the Data Link) 

Outer shield: Braid of 36 AWG tinned copper for 90% 
Protocol: Binary Synchronous Communication in an (physical) coverage 
asynchronous environment 

Inner shield: Aluminum mylar for 100% coverage 
Data Link interface circuit electrical characteristics: 5V 
differential signals Cable lay: Twisted pair of conductors 

Maximum common mode slew rate: 500VIp.S Jacket: PVC rated for 105°C (220°F) at 300V (HP 92902A) 
PVC rated for 60°C- (140°F) at 150V (Belden 9463) 

Common mode noise immunity: 500 mV 

Differential noise immunity: 100 mV Cable (electrical)' 

Electrical isolation of 3074A: 500VIpS Voltage rating: 300 Vrms 

Maximum capacities: 64 devices per Data Link Resistance!: 0.032 ohmlm - 
- 8 Data Links per HP 1000 E/F-Series Master Computer 

(9600 bps) Capacitance (between conductors): 130 pFlm 
- 4 Data Links per HP 1000 A/E/F-Series Master Com- 

puter (up to 19.2k bps) Inductance (between conductors): 0.65 pH 

'Data Link voltage levels are compatible with RS-422 test equipment 

A-Series Data Link Master S 

SUPPORTING MASTER 
SYSTEM DEVICES 

A-Series SYSTEM 
Master PROCESSOR 
System UNITS 
Operating (SPUs) 
Under 
RTE-A and 
using 
12092A 
Data Link 
Master 
Interface 

A-Series SPUs using 2196C/D, 2197C/D, 
12072A Data Link 2486A. 287A, 2489A 
Slave Interface 

using 12072A Data 2436A/E, 2437A, 
Link Slave Interface 2439A 

[FERsoNAL COMPUTERS 858,868 I 
TERMINALS 1 26248,2626A 

PRINTERS 2673A Option 039 
Intelligent Graphics 
Printer 

DATA LINK 
ADAPTER 

required 

1 
required I 



Data Link 
Multidrop Communication 

E/F-Series Data Link Master Support Adapter Summary 

Ordering inf omation 
A-Series master computer 

12092A Data Link Master Interface (includes interface, ' 5.17m (17 ft) 5061-5914 cable, and technical manual) 
Opt. 001 (required) Substitutes 7.6m (25 ft) 5061-1391 

modem cable 
91732A Data Link Software with one of Use Options 600, 
700, or 890 (includes software and technical manuals; must 
specify a media option) 

Opt. 022 CS/80 cartridge tape 
Opt. 041 1.2 Mb Flexible disc media 
Opt. 044 Microfloppy disc media 
Opt. 050 9-track 800 bpi magnetic tape 
Opt. 051 9-track 1600 bpi magnetic tape 
Opt. 600 Use in A600/A600 + Computer 
Opt. 700 Use in A700 Computer 
Opt. 890 Use in A900 or any other A-Series Computer 

92905A Data Link-to-Device Cable (one required for 3074A 
connection) 
92909A Data Link Test Cable 
92908A Data Link Tester 

DATA LINK 
ADAPTER 

None 
required 

13264A 

13264A 

91 750A/R IF 
MULTIDROP 
DS/l 000-lV 

SUPPORTING 
SYSTEM 

E/F-Series 
Master 
Systems 
Operating 
Under 
RTE-6/VM 
or RTE-IVB 
and using 
12790A 
Multipoint 
Interface 

USED 

DATA LINK 
ADAPTER 

3074A or 
3074M 

I HP 1 OOOA I 

MASTER 
DEVICES 

SYSTEM 
PROCESSOR 
UNITS 
(SPUs) 

COMPUTERS 

MASTER 

SLAVE DEVICES 

A-Series SPUs using 
12072A Data Link 
Slave Interface 

E/F-Series SPUs 
using 12830A Data 
Link Slave Interface 

A-Series COMPUTERS 
using 12072A Data 
Link Slave Interface 

E/F-Series COMPUTERS 
using 12830A Data 
Link Slave lnterface 

DESKTOP COMPUTERS 

TERMINALS 

PRODUCT 
NUMBERS 

2176E 
2177F 
2178C 
2179C 

2109E 
2113E 
2117F 

PRODUCT NUMBERS 

2196C/D, 2197C/D, 
2199C/D, 2486A, 
2487A, 2489A 

2176E. 2177F, 2178C. 
2179C 

2137A, 2139A, 21568, 
2436A/E, 2437A, 
2439A 

2109E, 21 13E, 21 17F 

9826A 

26248,1626A 



Data Link 
Multidrop Communication 

E/F-Series master computer 

12790A Multipoint lnterface (includes interface, 10.6m (35 
ft) 5061-1393 cable, and technical manual) 

Opt. 001 (required) Substitutes 7.6m (25 ft) 5061-1391 
modem cable 

91730A Multipoint Software (includes software and tech- 
nical manuals; must specify a media option) 
Opt. 022 CS/80 carhidge tape 
Opt. 050 9-track 800 bpi magnetic tape 
Opt. 051 9-track 1600 bpi magnetic tape 

3074A or 3074M Data Link Adapter (30062C Modem 
Extender Cable must be ordered with the 3074M for modem 
operation) 
92905A Data Link-to-Device Cable (one required for 
3074A/M connection) 
92909A Data Link Test Cable 
92908A Data Link Tester 

MODEM * 
9i750AlR IF 
MULTIDROP 
DS1000-IV 

MASTER 

Data Link components 

92901A Five Data Link Connection Boxes 

, /  
PART OF 
12790A 
OPT 001 

91 750A/R IF 
MULTIDROP 

1 DS/1000-IV 
USED 

HP 1000 E/F 

MASTER 

CONNECTION 
BOX 

92902A' Shielded Twisted Pair Data Link Cable 
opt. 001 100 meters 
opt. 002 300 meters 

92905A Data Link-to-Device Cable 92902A 

'Belden cable, product number 9463, can be used tn place of the UP CABLE 
92902A cable. EDGE 

To connect an A/E/F-Series Slave computer order. 
12830A Slave Card Interface for E/F-Series 
12072A Slave Card Interface for A-Series 
91750A/R Distributed Systems 1000-IV Network Software 
for master and all slave computers 

Connection of A/E/F-Series computers as slave devices on 
the Data Link is only supported when used in conjunction 
with DS/1000-1V software for communication between the 
master and slave computers. See the DS/1000-1V Network 
Software data sheet for information concerning Multidrop 
DS/1000-1V. E/F-Series slave computers are NOT sup- 
ported by A-Series Master systems. 

PART OF- 
12830A T 

SLAVE 

5-46 

12072A 

91 750N R 
DSI1 000-IV 

HP 1 OOOA 

SLAVE 

0 



Data Link 
Multidrop cbmrnunication 

To connect a 9826A order: 

92628A opt. 100 Data Link Datacomm Interface 
opt. 001 Male modem connector 

09826-10030 Basic Enhancement Binary 
13264A Data Link Adapter 
92901A Five Data Link Connection Boxes, if needed 

To Conned HP 85 or 86 (from A-Series Master only') a Order: 

00085-15003 1/0 ROM for HP 85 
00087-15003 1/O ROM for HP 86 or HP 87 
82936A ROM Drawer 
82966A Series 80 Data Link Interface 
3074A Data Link Adapter 
92905A Data Link-to-Device Cable @ 92901A Five Data Link Connection Boxes, if needed 

To conned CRT terminals order: 

26248,26268 Series: 

2624B/2626A CRT Display Terminal 
13264A Data Link Adapter 
91901 A Five Data Link Connection Boxes, if needed 

To conned HP 2673A (from A-Series Master only) 
Order: 
2673A Intelligent Graphics Printer with Option 039 DSN 

' 

Data Link Interface instead of standard HP-IB interface ) (includes cable) 
92901A Five Data Link Connection Boxes, if needed 

13264A PART OF 
b - 4 A  

98628A 

BASIC ENHANCEMENT 
BINARY SOFTWARE 

00085-1 5003 (HP 85) or' 
00087-15003 (HP 86) 

AND 82936A 

I > - 26731 
Cable 

2673A Oal 039 

2673A 

4 Opt 039 



Data Link 
Multidrop Communication 

HP 1000 A-Series Sample Multipoint Line Connection Configurations 

RTE-A based 
A-Series System 

13232R 
Extension Cable 
30.48m(100 ft) 

/ 

262x Mpt 
Terminal 

13267A 
I/F 8 Cable 262x Mpt 

lOm (32.8 ft) Terminal 

262x Mpt 
Terminal 

262x Mpt 
Terminal 

13268A 
I/FS a Cables 
1 Om (32.8 ft) 

262x Mpt 
Terminal 

To additional 262x Mpt 
To additional 262x Mpt Terminals 

Terminals 

LEGEND: 

262x Mpt = 26248 or 2626A terminal with 13267A Async multipoint interface pod for first terminal on the line. 13268A Async 
multipoint interface pod for each additional terminal on the line. 



Data Link Software Fa HEWLETT 
PACKARD 

Product Number 9 1732A 
HP AdvanceNet For HP 1000 A-Series Computers 

The 9 1732A is a software package for multidrop Data Link. 
Communication or multipoint terminal communication. 

The multidrop Data Link communication link utilizer the 
91732A software and 12092A Datii Link Master Interface for 
communication and protocol handling. This data sheet cov- 
ers the features of 91732A software common to multidrop 
Data Link and multipoint terminal communications as well 
as those only pertaining to the multipoint terminal commu- 
nications. In a multipoint configuration, HP 2624B and 
2626A display terminals can be connected to an HP 1000,4- 
Series based computer system using the 12092A Data Link 
Master Interface. For detailed information on the Data Link, 
refer to the Data Link data sheet. 

Features 
Supports single 110 channel communication with mul- 
tiple stations on a single communication line 
Program development and application program execu- 
tion at terminals in both multipoint terminal and 
multidrop Data Link configuration$ on disc-based 
RTE-A systems 

m Application program execution on memory-based 4B RTE-A systems 
Computer-to-interface block transfers up to 2046 
characters long at direct memory access rates 

m Support for up to four 12092A Data Link Master Inter- 
faces at 19.2k baud in an A-Series computer 
Multipoint master application program capability 
Multipoint network status program 
"Who-Are-You" command identification of terminals in 
a multipoint terminal connection (not available with @ multidrop Data Link connections) 
Automatic acknowledgement of data entry on 
multipoint terminals on both multipoint terminal lines 
and multidrop Data Link connections 

m Group and line message broadcast capability 
Intelligent priority polling algorithm 
Power fail/auto restart program 

m System functional tests for multipoint terminal lines 
and multidrop Data Link connections 
Supports communication with HP 1000 computers, and 
9826 desktop computers and/or HP 85/86 personal 
computers in a multidrop Data Link configuration 

MASTER 
HP 1000 ASERIES 

COMPUTER SYSTEM 

The 91 732 software supports connection of multiple devices to 
HP 1000 Computers, via single hardwired, multidropped, 
modems, or Data Link communications lines, and the 12092A 
Data Link Master Interface. 



Data Link Software 

Functional description 
Multi- Data Link 
The HP 1000 Data Link is a multidrop communications link 
which utilizes the 91732A Software and 12092A Data Link 
Master Interface for communication between the master 
computer and slave stations connected to the Data Link. HP 
9826 Desktop Computers, HP 85/86 Personal Computers, 
26248 and 2626A Terminals, and 2673A+039 Printers can 
be connected to the Data Link. For more information about 
the Data Link, refer to the Data Link data sheet. 

Multipoint and Data Link Usage 
User-written application programs access devices connected 
either in multipoint terminal or multidrop Data Link config- 
uration by their Logical Unit (LU) number. Reading from 
and writing to devices is supported from both FORTRAN 77 
READ/WRITE statements and RTE EXEC calls. Each device 
can be running under the control of its own unique applica- 
tion program for read and write only. Therefore, a single 
communications line can be shared and effectively utilized. 
The multipoint interface queries the status of all devices in 
sequence such that: (1) Pending Read, Write, and Control 
requests to a device can be serviced, and (2) an enabled 
device can be "routinely polled" and thereby get RTE system 
attention or can schedule a program in the multipoint master 
computer. This querying process is TRANSPARENT to the 
user's application program. Users of multipoint line and 
multidrop Data Link terminals can utilize programs such as 
RTE File Manager, Edit/1000 (screen mode not supported), 
and the FORTRAN 77, Pasca1/1000, and BASIC/1000C 
compilers. 

Data Transfer Mode 
All data transfers between the buffer on the 12092A inter- 
face and the user's application program are done via direct 
memory access. All devices operite in block mode. 

Support of User-Written Master Appliqation Programs 
The 91732A software supports user-written master applica- 
tion programs for communication and control of devices in 
both a multipoint terminal line or a multidrop Data Link 
configuration. 

Auto Acknowledgement 
The 91732A software optionally provides for an audible 
auto acknowledgement at any terminal in both a multipoint 
line and multidrop Data Link configuration. As soon as the 
12092A interface has unloaded a message to the computer 
system, an audible response is sounded at the terminal, 
alerting the operator that data can now be entered. 

Multipoint Status Display 
The 91732A software includes a dynamic status program 
(DYNST) which displays pertinent information about all 
currently active multipoint lines and multidrop Data Links 
and stations. By data link lines, it displays available LUs, 
line configuration, and cumulative statistics on line perfor- 
mance, including numbers of good blocks received and 
transmitted, NAKs transmitted, and received, etc. It also dis- 
plays device status, including the LUs on each line, DVT and 
IFT availability, and request type. The station used by 
DYNST can be a terminal on a multipoint line or multidrop 
Data Link. 

Terminal Status Querying and MtlalJzation 
A "Who-Are-You" command is available to the application 
programmer. It obtains the device identification and status of 
wery operational (power turned on) terminal within a group 
of terminals. This is NOT available on a multidrop Data Link 
configuration, only on a multipoint terminal line. A Group is 
a logical subset of all terminals connected to the multipoint 
line. The terminals respond in the sequence of their physical 
position within the group. If the system is suitability gen- 
erated, it is possible to programmatically initialize all the 
terminals within the group. 

Alternatively, all devices and terminals in multipoint line 
and multidrop Data Link configurations can be initialized by 0 - 
FMGR cornminds from a system terminal. 

Message Broadcasting 
The 91732A software provides the capability to broadcast a 
message simultaneously to all terminals in a group, or all of 
the terminals on a multipoint line or multidrop Data Link. 

The 9;732A software and interface card firmware support 
the transparent transmission of binary files as well as ASCII 
characters. 

Intelligent Terminal Servicing 

The 12092A interface firmware includes a priority polling 
algorithm. The user configures each device to be at one of 
four priority levels. The 12092A firmware polls each priority 
level twice as often as the next lower level. Completion of 
communication for a device being serviced has higher prior- 
ity than all poIling. 

Data Link Utilities 
AUTO7 Power fail restart program. 
CONFG Configuration report program. 
VERDL Program for verifying operation of devices on 

the data link. 
DYNST Program for reporting status of devices on the 

data link. 
AEXMP Program for exercising terminals on the data 

link. 



Data Link Software 

System Lwel Exerciser 

A system-level exerciser program (AEXMP) is supplied with 
the 91 732A software. The exerciser sends a specified termi- 
nal one or more lines of data, and causes the same lines of 
data to be transmitted back to the exerciser program for 
verification. 

System Functional Tests 

The system functional tests (VERDL) supplied witii the 
91732A software are designed for verification of communi- 
cation between the master computer and stations connected 
to either the multidrop Data Link or multipoint terminal 

Functional specifications 
@ Interfaces and Data Rates 

~umber'of 12092A interfaces supported: 4 
Maximum data rate (k bps): 19.2 

Compatible Multipoint terminals 

2624B and 2626A display terminals. 

Multipoint Modem Support 

Multidropped Bell 202T Modems are supported over leased 
Bell System Multipoint Lines, with ihe restriction that gnwp 
1.D.s cannot go across multiple drops. 

Supported multidrop Data Link dwices 

See the Data Link data sheet. 

Number of Terminals Per Multipoint Line 

Normally, up to 32 terminals can be connected to the 
12092A interface via a single multipoint line. The following 
three factors determine the number of terminals which can 
be connected: 

1. The number of terminals that can be physically connected 
depends upon the transmission mode. Asynchronously, 
up  to 32 terminals can be physically connected; the dis- 
tance between any two terminals can be 609 metres (2000 
ft), provided that the total line length does not exceed 
4876 metres (16000 ft), regardless of transmissioh speed 
up to a maximum distance between any two terminals is 
also 609 metres (2000 ft) and maximum total lineqength 
is also 4876 metres (16000 ft), but the number of termi- 
nals per line depends upon the average distance between 
terminals and line speed, as summarized in Table 1. 

2. The maximum number of logically connectable terminals 
may be constrained by the logical unit number capacity of 

I) the RTE operating system in which the 12092A and its 
supporting 91732A software are operated. 

3. Finally, the number of terminals that can be realistically 
supported depends upon the amount of text character 
1 / 0  generated by each terminal on the line, the length of 
those text blocks, the speed of the line itself, and other 
user-dependent requirements, such as response time. 

Table I .  Average line lengths between nlultipoint terminals on a 
synchronous line 

RTE System Capabilities Accessible From Multipoint 
Line and Multidrop Data Line Terminals 
The 91732A software gives multipoint line and multidrop 
Data Link stations the same access to system capabilities as 
non-multipoint terminals, except that: 

1. Intra-line character edits (CTRL/R,I,C,T to Replace, 
Insert, Cancel, or Truncate characters) are not effective in 
the multipoint environment wherein whole lines are 
transmitted to Edit/1000 at a time. However, the 
multipoint terminals have the intelligence, buffering, and 
predefined keys to support selective forward tab spacing 
and backspacing, and the replacement, insertion, or dele- 
tion of characters within a line without interrupting the 
12092A interface. The screen mode of Edit/lD00 is not 
available on multipoint line and multidrop Data Link 
terminals. 

2. Terminal peripherals, such as Mini cartridges, are 
addressed as subchannels to the Terminals Logical Unit. 
Therefore, while user-written multipoint subroutines can 
access the terminal peripherals, there is no direct inter- 
face between the RTE File Manager and those 
peripherals. 

Power Fail ResM 

Working in conjunction with the RTE power fail/auto restart 
driver ID.43, a power fail restart program (AUT07) fur- 
nished with the multipoint software resets each 12092A 
interface in the system so that 1 / 0  may resume after a power 
failure. A power failure message is broadcast to all 
multipoint terminals on the system. 

Approximat'e Memory Requirements 

AUT07: 10 kb 

CONFG: 30 kb 
VERDL: 10 kb 

DYNST: 32 kb 
AEXMP: 14 kb 



Data Link Software 

Ordering information 
91732A Data Link Software (Must order Use Option 
600, 700, or 890) 

The 91 732A product includes: 
1. Software on media option 022,041, 042, 044, or 51, one 

of which must be ordered. 
2. 91732-90001 Data Link/Multipoint Subsystem Reference 

Manual 

9l732A Media Options 

022: Provides 91732A Software on CS/80 cartridge tape. 
041: Provides 91732A Software on 1.2M byte flexible disc 

for 9895A. 
044: Provides 91732A Software on 270k byte microfloppy 

disc. 
051: Provides 91732A Software on 1600 bpi, 9-track mag- 

netic tape. 

9l732A/R Use Options 
600: Use in A600/A600 + Computer. 
700: Use in A700 Computer. 
890: Use in A900 Computer or any other A-Series 

Computer. 

91732R Right to Copy 91732A !hfhvare For Use on an 
Additional Computer System 

The 91732R Right to Copy product is available only to cus- 
tomers who have purchased a license to use 91732A. 
91732R, which must be ordered with one of Use Options 
600, 700, or 890, consists of: 

1. The right to make one copy of software purchased with 
the 91732A product for use on an additional system. , 

2. 91732-90001 Data Link/Multipoint Subsystem Reference 
Manual. 

Support Services 

Existing Contracts 
Customers with existing contracts may buy MUS, SSS or 
CSS. MUS provides manual updates only; SSS provides 
software/firmware updates and software problem reporting 
plus MUS; CSS provides SSS plus an account assigned SE, 
on-site assistance and telephone assistance through the 
Response Centers. The product numbers for these services 
are listed below. 

917321 CSS 
91732V CSS - EXTENDED 
91732s SSS 
91732W SSS - EXTENDED 
91732Q MUS 

New Support Contracts 

For all new customers and customers without an existing 
contract, the new support services include Account Manage- 
ment Support (AMS, similar to CSS), Software Materials 
Subscription (SMS, similar to SSS), and a new level called 
Response Center Support (RCS) which includes all materials 
(SMS) and telephone assistance through the Response 
Centers. Customers with existing contracts may also take 
advantage of these services by converting their entire con- 
tract to the new program. 

For customers choosing AMS or RCS on their operating sys- 
tem, Data Link Software is supported by purchasing 
Datacomm B category support. Only one datacomm category 
support need be purchased for the "highest" datacomm cat- 
egory. (A = lowest, C = highest)). SMS must also be pur- 
chased. For customers choosing SMS on their operating sys- 
tem, Data Link Software is supported by purchasing SMS 
only. For additional systems, the extended datacomm cate- 
gory support and extended SMS are used. MUS is available 
as well. 

@ 
Support Products: 

99086D+C00 Datacomm B/loOO 
99086D+V00 Extended Datacomm B/1000 
99086D + QOO MUS Datacomm B/1000 
9 1732A + SO0 SMS 
91732A+ WOO Extended SMS 

Effective April 1984, HP's software support structure was 
reorganized. Customers with existing support contracts for 
the HP 1000 may continue with their contracts and buy sup- 
port for new software products coterminous with their exist- 
ing contracts. All other customers may only buy the new 
support contracts. 



Multipoint Software Pa HEWLETT 
PACKARD 

Produd Number 9 1730A 
HP AdvanceNet For HP 1000 E/F-Series Computers 

The 91730A is a software package for multipoint terminal 
communication and multidrop Data Link communication. In 
a multipoint configuration, HP 2624B and 2626A display 
terminals can be connected to a master HP 1000 E/F-Series 
based computer system using the 12790A Multipoint 
Interface. 

The multidrop Data Link communication link utilizes the 
91730A software and 12790A interface for communication 
and protocol handling. This data sheet covers the features 
of 91730A software common to multipoint terminal and 
multidrop Data Link as well as those only pertaining the 
multipoint terminal communications. For detailed in- 
formation on the Data Link, refer to the Data Link data 
sheet. 

Features 
Supports single UO channel communication with 
multiple stations on a single communication line 
Program development and application program 
execution at terminals in both multipoint terminal and 
multidrop Data Link configlirations on RTE-IVB and 
RTE4VM based systems 
Application program execution on RTE-IVE based 
systems 
Computer-to-interface block transfers up to 1000 
characters long at DCPC (direct memory access) rates 
Support for up to eight 12790A M u l t i p h t  interfaces at 
9600 baud and four at 19.2k baud in an UF-Series 
computer 
Multipoint ma6ter application program capability 
Multipoint network status program 
"Who-Are-You" command identification of terminals 
in a multipoint teminal connection (not available with 
multidrop Data Link connections) 
Automatic acknowledge of data entry on multipoint 
terminals on both multipoint terminal lines and 
multidrop Data Link connections 
Group and line message broadcast capability 
Intelligent polling algorithm 
Power fail restart subroutine 
System functional tests for multipoint terminal lines 
and multidrop Data Link connections 

m Supports communications with auxiliary printers on 
display terminals in both multipoint terminal and 
multidrop Data Link configurations. 

MASTER 
HP 1000 A-SERIES 

COMPUTER SYSTEM 

The 91730 Multipoint Software supports connection of multiple devices 
to H P  ZOO0 Computers,  via single hardwired, modem, or Data Link 
communications lines, and the 12790A Multipoint interface. 



Multipoint Software 

Supports communication with HP 1000 computers and 
9826 desktop computers in a multidrop Data Link 
configuration 

Functional description 
Multidrop Data Link 

The HP 1000 Data Link is a multidrop communications link 
which utilizes the 9 1730A software and 12790A interface 
for communication between the master computer and slave 
stations connected to the Data Link. HP 1000 E/F and A- 
Series computers, 9826 series desktop computers and 
2624B/2626A terminals can be connected to the Data Link. 
For more information about the Data Link, refer to the Data 
Link data sheet. 

Multipoint and  Data Link usage 

User-written application programs access devices con- 
nected either in multipoint terminal or multidrop Data 
Link configuration by their Logical Unit (LU) number. 
Reading from and writing to devices is supported from 
both FORTRAN READWRITE statements and RTE EXEC 
calls. Each device can be running under the control of its 
own unique application program for read and write only. 
Therefore, a single communications line can be shared and 
effectively utilized. Multipoint software driver queries the 
status of all devices in sequence such that: (1) Pending 
Read, Write, and Control requests to a device can be 
serviced, and (2) an enabled device can be "routinely 
polled" and thereby get RTE system attention or can 
schedule a program in the multipoint master computer. 
This querying process is TRANSPARENT to the user's 
application program. Users of multipoint line and multi- 
drop Data Link terminals can utilize programs such as RTE 
File Manager, Edit11000 (screen mode not supported), and 
FORTRAN compiler. 

Data transfer mode 

All data transfers between the buffer on the 12790A 
Multipoint interface and the user's application program are 
done via direct meinory access under the control of the 
Dual Channel Port Controller (DCPC). All devices operate 
in block mode. 

Support of user-written master application 
programs 

Auto acknowledgement 

Multipoint software optionally provides for an audible 
auto acknowledgement at any terminal in both a multi- 
point line and multidrop Data Link configuration. As soon 
as the 12790A Multipoint interface has unloaded a message @ to the computer system, an audible response is sounded at 
the terminal, alerting the operator that data can now be 
entered. 

Multipoint status display 

The multipoint software includes a program which dis- 
plays pertinent information about all currently active 
multipoint lines and multidrop Data Links and stations. By 
device LU, it displays parameten such as station ID and @ availabiIlity, EQT number and status, and whether routine 
polling is enabled. The display station can be a terminal on 
the multipoint line or multidrop Data Link. 

- 

Terminal status querying and  initialization 

A "Who-Are-You" command is available to the application 
programmer. It obtains the device identification and status 
of every operational (power turned on) terminal within a 
group of terminals. This is NOT available on a multidrop 
Data Link configuration, only on a multipoint terminal 
line. A Group is a logical subset of all terminals connected 
to the multipoint line. The terminals respond in the se- 
quence of their physical position within the group. If the 
system is suitably generated, it is possible to pro- 
grammatically initialize all the terminals within the group. 

Alternatively, all devices and terminals in multipoint line 
and multidrop Data Link configurations can bc initialized d) 
by FMGR commands from a system terminal. 

Message broadcasting 

The multipoint software provides the capability to 
broadcast a message simultaneously to all terminals in a 
group, or all of the terminals on a multipoint line or 
multidrop Data Link. 

Multipoint software supports user-written master appli- 
cation programs for communication and control of devices 
in both a multipoint terminal line or a multidrop Data Link 
configuration. 
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Access to terminal awiliary printers Functional specifications 
A multipoint software subroutine provides for direct output 
to an auxiliary printer connected to multipoint line and Compatible multipoint line terminals 
multidrop Data Link terminals. 2624B and 2626A display terminals. 

For compatible multidrop Data Link devices, see the Data 
Transparent transmission Link data sheet. 

Multipoint software and interface card firmware support . Interfaces per system 
the transparent transmission of binary files as well as U p  to eight. 
ASCII characters. 

Intelligent terminal servicing 

@ Multipoint software driver DVR07 implements an intel- 
ligent device servicing algorithm which prevents line 
monopolization by a single station while prioritizing ac- 
tivity on the multipoint line or multidrop Data Link. 
D m 0 7  queries the status of each station sequentially and 
directs the 12790A to generate Bisync Poll Messages (for 
Reads and Routine Polls) or Bisync Select Messages (for 
Write or Control requests), as determined by the al- 
gorithm. In a status inquiry at a given station, D m 0 7  
checks for active Write, Read, or Control requests from a 
system or user program. A Control request or a Write to a 
station, if pending, is serviced immediately. A Read from a 
given station is done after the status of all other stations on 
the multipoint line has been queried once. No more than 
1000 characters of text can be written to or read from a 
given station before a status inquiry is performed on all 
stations in sequence. Likewise, if a status inquiry for a 
device shows no active Write, Read, or Control requests, 
then that station will, if enabled, be "routinely polled" for . . 

@ operator intervention to get RTE system attention or 
schedule the multi~oint master a~vlication Droaram aftera . . . w 

status inquiry of all other stations on the multipoint line 
has been performed once. In this way, the intelligent sta- 
tion servicing algorithm gives Writes and Control requests 
priority over Reads and Routine Polls. It also prevents one 
station from monopolizing the line by doing a status in- 
quiry at all other stations (and potentially servicing them) 
before more than 1000 characters in a long message are 
transmitted to or from that one station. Each station thus 
has equal access to the resources of the system. 

System level exerciser 

A system-level exerciser program is supplied with the 
multipoint software. The exerciser sends a specified 
terminal one or more lines of data, and causes the same 
lines of data to be transmitted back to the exerciser pro- 
gram for verification. 

System functional tests 

Number of terminals per multipoint line 

Normally, up to 32 terminals can be connected to the 
12790A interface via a single multipoint line. The following 
three factors determine the number of terminals which can 
be connected: 

1. The number of terminals that can be physically con- 
nected depends upon the transmission mode. 
Asynchronously, up to 32 terminals can be physically 
connected, the distance between any two terminals 
can be 609 metres (2000 ft), provided that the total line 
length does not exceed 4876 metres (16000 ft), regard- 
less of transmission speed up to a maximum distance 
between any two terminals is also 609 metres (2000 ft) 
and maximum total line length is also 4876 metres 
(16000 ft), but the number of terminals per line de- 
pends upon the average distance between terminals 
and line speed, as summarized in Table 1. 

2. The maximum number of logically connectable termi- 
nals may be constrained by the logical unit number 
capacity of the RTE ~perat ing system in which the 
12790A and its supporting 91730A software are 

- - 

operated. 
3. Finally, the number of terminals that can be realisti- 

cally supported depends upon the amount of text 
character 110 generated by each terminal on the line, 
the length of those text blocks, the speed of the line 
itself, and other user-dependent requirements, such as 
response time. 

Table I .  Average line let~gths between multipoint 
terminals o ~ r  a sytzcltronous line 

I) The system functronal tests supplied with the multipoint 
software are designed for verification of communication 
between the master computer and stations connected. to 
either the multidrop Data Link or multipoint terminal I~ne .  

Tenninals 
per line 

4 

8 

16 

32 

Average line length versus line speeds of: 
2400 bps 4800 bps 9600 bps 

609177 (2000 ft) 

609m (2000 ft) 

609m (2000 ft) 

365m (1200 ft) 

609m (2000 ft) 

609m (2000 ft) 

365m (1200 ft) 

146m (480 ft) 

609m (2000 ft) 

365m (1200 ft) 

146m (430 ft) 

36.5m (120 it) 
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Maximum system usage per 12790A interface 

The maximum requirement for time that would otherwise 
be available to a compute-bound user program in the RTE 
system occurs during the limiting case of transferring one 
byte buffers. As the buffer size increases, the overhead 
decreases, dropping below the background polling 
overhead for sufficiently large buffer sizes. Routine polling 
overhead is realized when there are no transfers to sta- 
tions. System usage is essentially independent of the 
number of devices on the multipoint line or multidrop ' 
Data Link, but is a direct function of the number of 12790A 
interfaces and is also dependent upon the transmission 
mode, line speed and buffer size. The following usage 
figures apply to operation of the 91730A Multipoint 
software in an HP 1000 €-Series Computer with standard 
performance memory operating under RTE-IVB; 

Multipollu Line AsyadmmQUI SpchnlnQUI 
Line speed 9600 bps 9600 b~ 

Approximate rquhment fpr oths-  
wise user-avaitble procclring time, 
wont orc with 1 byte bufkn 10% 6% 

Mnltldrop 0.t~ Link hynchmoas  Aapchmour 

Line rpeed 96fxJ bps 19.2k bps 

Appmxinute requirement for other- 
wise user-+vaiIabk proceasing time, 
wont caw with 1 byte buffers 10% 20% 
Background routine polling 6% 11% 

RTE system capabilities accessible from multipoint 
line and multidrop Data Link terminals 

The multipoint software gives multipoint line and multidrop 
Data Link stations the same access to system capabilities as 
non-multipoint terminals, except that: 
1. Intra-line character edits (CTRL/R,I,C,T to Replace, 

Insert, Cancel, or Truncate characters) are not effective 
in the multipoint environment wherein whole lines are 
transmitted to Edit/1000 at a time. However, the 
multipoint terminals have the intelligence, buffering, 
and predefined keys to support selective fdrward tab 
spacing and backspacing, and the replacement, inser- 
tion, or deletion of characters within a line without 
interrupting the 12790A interface. The screen mode of 
Edit/1000 is not available on multipoint line and 
multidrop Data Link terminals. 

2 .  Terminal peripherals, such as auxiliary printers, are 
addressed as subchannels to the Terminal Logical Unit. 
Therefore, while multipoint subroutines can access the 
terminal peripherals, there is no direct interface 
between the RTE File Manager and tho& peripherals. a - 

Power fail restart 

Working in conjunction with the RTE power faiUauto re- 
start routines, a power fail restart subroutine furnished 
with the multipoint software resets each 12790A interface 
in the system so that UO may resume after a power failure. 
This subroutine also runs the 12790A firmware-controlled 
self test. If the power failure occurred during a phase of the 
UO operation from which recovery is not possible, an UO 
error message is sent to the system console. A power fail- 
ure message is broadcast to all multipoint terminals on the 
system. 

Approximate memory requirements 

Multipoint driver DVR07: 4k bytes 
Terminal peripheral subroutine: 964 bytes 
Power fail restart subroutine: 512 bytes* 
System-level exerciser program: 3446 bytes' 
System status program: 1732 bytes* 

T h e s e  submutines and programs can be placed in the resident library 
or  appended to a usef s application pmgram. 

Ordering information 
91730A Multipoint Software 

The 91730A Multipoint Software includes: 
1. One of software media options 022,050, or 051 which 

must be ordered. 
2. Multipoint Software Numbering Catalog (91730-90001). 
3. Multipoint User's Guide (91730-90002). 
4. Data Link Manager's Manual (91730-90006). 

91730A Options 

022: Provides Multipoint Software on CS/80 cartridge 
tape. 

050: Provides Multipoint Software on 800 bpi, 9-track 
magnetic tape. 

051: Provides Multipoint Software on 1600 bpi, 9-track 
magnetic tape. 
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Software support products available 
92730T Customer Support Service for 91730A software: 
(same media option as 91730A) 

9173OV Central sbPPort for additional copy of 9173OA 

91730s Software Subscription Service for 91730A sofhvare 
(same media option as 9173044) 

917304 Manual Update Senrice for 91730A software 
manuals 

Support S e ~ c e s  
4 Effective April 1981, HP's software support structure was 

reorganized. Customers with existing support contracts for 
the HP 1000 may continue with their contracts and buy sup- 
port for new software products coterminous with their exist- 
ing contracts. All other customers may only buy the new 
support contracts. 

New Support Contracts 

For all new customers and customers without an existing 
contract, the new support services include Account Manage- 
ment Support (AMS, similar to CSS), Software Materials 
Subscription (SMS, similar to SSS), and a new level called 
Response Center Support (RCS) which includes all materials 
(SMS) and telephone assistance through the Response 
Centers. Customers with existing contracts may also take 
advantage of these services by converting their entire con- 
tract to the new program. 

For customers choosing AMS or RCS on their operating sys- 
tem, Multipoint Software is supported by purchasing 
Datacomm B category support. (Only one datacomm cate- 
gory support need be purchased - for the "highest" 
datacomm category. (A = lowest, C = highest)). SMS must 
also be purchased. For customers choosing SMS on their op- 
erating system, Multipoint Software is supported by pur- 
chasing SMS only. For additional systems, the extended 
datacomm category support and extended SMS are used. 
MUS is available as well. 

Existing Contracts Support Products: 
Customers with existing contracts may buy MUS, SSS or 
CSS. MUS provides manual updates only; SSS provides 99086D + COO Datacomm B/1000 

software/firmware updates and software problem reporting 99086D +V00 Extended Datacomm B/1000 

plus MUS; CSS provides SSS plus an account assigned SE, 99086D+QOO MUS Datacomm B/1000 

on-site assistance and telephone assistance through the 91730A+S00 SMS 
Response Centers. The product numbers for these services 91 730A + WOO Extended SMS 
are listed below. 

91730T CSS 
91730V CSS - EXTENDED 
91730s sss 4 91 730W SSS - EXTENDED 
917304 MUS 
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RTE-IVB end RTE6/VM 
Asynchronous based E/F-Senes 
Mult~po~nt L~ne System 
vla 12790A 
Standard Cable 

Multlpolnt L~ne 
vla 12790A 

Extens~on Cable 

13232U Modem 

To addltional262x Mpt 
Term~nals 

v 
To add~t~onal 262x Mpt 
Term~nals 

* Commun~cations mode of bne (synchronous or asynchronous) is determ~ned by choice of modem Direct connect bne, 
either via 12790A Std cable or 12790A Opt 001 cable and 13232U Modem bypass'cable will always be asynchronous, 
requirmg the use of 13267Al13268A Standard 262x mufirpoint interlace pods and 264x Option 033 

LEGEND 

262x Mpt = 2624812626A terminal wtth 13267A Async mult~polnt Interface pod ar 13267A+ 001 Sync multlpomt ~nterface pod 
far first terminal on the lme, 13268A Async mult~polnt Interface pod or 13268A+001 Sync multlpotnt Interface pod 
far each add~tional tefmtnal on the line 

HP 1000 E/F-Series Sample Multipoint Line Connection Configurations @ 



Remote Job Entry41 pa HEWLETT 
PACKARD 

Product Number 9 1781A 
For HP 1000 Computers 

Description 
RJE/lOOO-Il provides batch communications capability 
between HP 1000 computers and other computers emulating 
the widely implemented IBM 2780/3780 protocol. 

This capability can be utilized in a wide variety of app1ic.a- 
tions. Listed below are some typical uses of RJE/1000-11. 

Up or down loading of jobs from a host computer 
m Submission of jobs for remote processing 

File transfer to other computers emulating the 2780/3780 
workstation 
Remote spooling of files 

RJE/1000-I1 replaces the existing RJE product (#91780) on 
the HP 1000 E/F-Series computer. A discount is being 
offered on the new RJE/1000-11 software for customers who 
want to trade up from RJE (91780) to RJE/1000-II(91781.A) 
on a particular E/F-Series computer. Please contact your 
sales representative for details. 

Along with HP's other batch datacomm product, MRJE, and 
PMF/1000 (Programmatic Mainframe Facility), which ernu- 
later an IBM 3270 cluster controller, the HP 1000 offen a 
full complement of Bisync IBM data c~mmunications 
products. 

Features 
2780/3780 emulation 

m Up to 19.2 Kbps 
Greater than 90% lineefficiency 

' 

m Less than 10% CPU overhead (even at 19.2 Kbps) 
Interactive use 
Programmatic use 

m Automatic post processor scheduling of user programs 
Background use 

m Multiple users 
m Disc file transfer 

File queuing 
m Automatic data conversion (EBCDIC/ASCII) 

Bisync protocol (contention) 
Intelligent microprocessor based 1 / 0  card 
Diagnostic utilities 

m Communicates with JESZ, JES3, and HASP I1 

m Communicates with accurate emulations of 2780/3780 
workstations 

Switched (dial-up) or leased (dedicated) communication 
lines 
No dedicated console required 

Functional description 
2780/3780 Emulation 

RJE/1000-11 is a software package that lets HP 1000 E,F and 
A-Series computers emulate the IBM 2780/3780 work- 
station. This product allows HP 1000 users to send and 
receive files (jobs) from remote job entry subsystems on IBM 
and IBM plug compatible hosts. The job entry subsystems 
that are supported currently are JES2, JES3, and HASP 11. 
Contact your support engineer for the latest list of supported 
job entry subsystems. 

RJE/1000-11 also enables HP 1000 users to transfer files with 
other computers that have accurately implemented the 
2780/3780 protocol. This capability is supported on the HP 
1000, HP 3000 and HP 9000 computers (RJE/1000-I1 only 
on the HP 1000 computers). Your support engineer will be 
informed as additional systems are known to work with 
RJE/1000-11. 

Interactive Use 

RJE/1000-I1 allows users to interactively send and receive 
files using a set of powerful but simple commands. In addi- 
tion RJE/1000-11 gives powerful diagnostic tools to trace and 
check status. Additional tools are provided to abort and 
reroute HP 1000 destinations for files which are already in 
transmission. 

Custom Interface 

RJE/1000-I1 may be invoked from a user's program. It will 
return status parameters to the calling program. This gives 
the user the flexibility to design custom interfaces to suit his 
own needs. Optionally, the user may write special programs 
which send and receive files via RJE/1000-11, allowing 
unattended operation. On completion of transmission 
RJE/1000-11 can schedule a program to handle the file 
received. The program scheduled will run independently of 
RJE/1000-I1 and perform post processing upon the received 
file; e.g. route files to the appropriate device or program as 
required. 

Background Use 
RJE/1000-I1 can operate in background mode. This frees up 
the user terminal for other uses wliile RJE/1000-I1 prognm- 
matically sends and receives files. 
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Flexible Usage Modems Supported 

RJE/1000-I1 allows multiple users to ~ _ n d  and receive files 
through one copy of executing code. The users may send 
multiple requests which are queued up for transmission. 
Data files may be Binary or ASCII. RJE/1000-I1 performs 
automatic data conversion from ASCII to EBCDIC for trans- 
mission; it also converts received data from EBCDIC to 
ASCII. Automatic queuing and data conversion provide a 
user friendly interface. 

Distributed Processing 
RJE/1000-I1 uses a microprocessor based intelligent 1 /0  
card to handle the Bisync protocol to the host computer. This 
Programmable Serial Interface (PSI) card offloads much of 
the 1 / 0  handling and task scheduling thus lowering CPU 
usage and increasing effective throughput. 

High Performance/Low Overhead 
RJE/1000-I1 is designed for high throughput and extremely 
low CPU overhead. Using a 19.2 Kbps line, RJE/1000-I1 has 
greater than 90% line efficiency and typically less than 10% 
CPU usage. With compressible data the effective throughput 
can increase to over 100%. 

Functional Specifications 
Workstations 
The following IBM workstations are emulated: 

Remote Systems 
The host computer must run with one of the following job 
entry subsystems using the Bisync contention protocol: 

m JES2 
JES3 
HASP I1 

or 
m HP 3000 with RJE 
m HP 9000 with RIE 

Connection to the communications line is made through a 
modem obtained and installed independently of RJE/1000- 
11. One modem links the Programmable Serial Interface card 
in the HP 1000 and the communications line. Another 
modem connects the communications line to the host com- 

e 
puter. The modems must be compatible with each other and 
must be strapped properly. 

The following modems are supported: 

Bell 201C (2400 bps) 
Bell 208A (4800 bps) 
Bell 208B (4800 bps) 
Bell Dataphone I1 2024 (2400 bps) 
Bell Dataphone I1 2048 (4800 bps) 
Bell Dataphone I1 2096 (9600 bps) 

Modems operating at 14.2 Kbps may be used if they meet 
the following criteria: 

1. Provide, transmit and receive clocks for the PSI card 
2. Ensure ground isolation between the communicating 

systems 
3. Support the DTR, DSR, RTS, CTS, CD and RI handshake 

signals 

RJFL/~OOO-II Commands 
The following commands are supported by RJE/1000-11: 

Command Description 

Send Send a file to remote site 
Route Reroute file to another HP 1000 output 

(file classification) 
Trace Modify-trace control and remote logfile 
Status Check status of monitor, PSI card or data 

link 
Abort Stop data transmission or reception 
Close Drop data communications link and 

terminate 

Product Requirements 
An HP 1000 E/F-Series or A-Series disc based system 

HP 1000 with ~J~ /1000-11  m RTE-6/VM for E/F-Series; RTE-A for A-Series (rev 2340 
m HP 1000 with RJE or later) 
m Please contact your SE for the latest list of supported PSI card (see hardware requirements for details) 

systems. m Switched or non-switched Bisync line to the host 
computer 

Communications Link 
Matched compatible modems 

The Communications Link must have the following features: . A supported job entry subsystem configured to emulate a 
Switched or non-switched 2780/3780 workstation 

Up to 19,200 bps m Enough memory on the HP 1000 for work area, program 
area, memory area and the operating system: 128 Kb 

2780/3780 Protocol - (EBCDIC and Transparent line codes minimum (66 Kb for RJE/1000-I1 plus 16 Kb per user). 
are supported, ASCII line code is not supported) 
Binary synchronous contention protocol 
Point to point lines 
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Installation and Customer 
Responsibilities 

Installation is not included with RJE/1000-II. It is the 
responsibility of the customer to install the product. HI' 
will provide installation service at the prevailing service 
rates. 

m Installation of all communication facilities (cables and 
modems) and their connection to the HP 1000 computer 
system for RJE/1000-I1 is the customer's responsibility. 

m The establishment of successful communication between 
the HP 1000 computer system running RJE/1000-I1 and 
the host computer is the customer's responsibility. 
Prior to the customer's installation of RJE/1000-I1 on the 
HP 1000, the customer is responsible for installation of a 
switched or non-switched Bisync communications line 
between the HP 1000 and the host computer. This line 
must be matched with a pair of moderns that are com- a patible with RJE/lOOO-I1 at each end of the line. The cus- 
tomer should verify the functioning of the line and 
mode~ns. 

m Prior to installation of RJE/1000-I1 the customer should 
install the necessary host computer system software and 
hardware to support RJE/1000-11. The customer shoulcl 
insure the host software is compatible with RJE/1000-I1 

@ and consistent with the specifications of RJE/lOOO-11. 
Modifications may prevent operation of RJE/1000-11. 
Hewlett-Packard does not warrant the successful opera- 
tion of RJE/1000-I1 if modifications have been made. 

Ordering Infonnation - 

To order RJE/1000-11 the customer must order the PSI card 
and RJE/1000-I1 software. 

RJE/lOW-II Hardware Requirements 

One of the following PSI cards must be used with RJE/- 
1000-11, depending on the processor owned: 

RJE/lOW-II Software Requirements 

The RJE/1000-I1 software must be ordered with one of the 
processor options listed below: 

Product Description 

91781A Right to use RJE/1000-I1 on HP 1000. Must or- 
der one processor option and one media option 

-600 Use on A600 
-601 Upgrade to latest version of 91781A for 91781A 

customers not on support services 

@ 1;: 
Use on A700 or E/F-Series 
Upgrade to latest version of 91781A for 91781A 
customers not on support services 
Customers using R]E (91780) may use this 
option to upgrade to 91781A 

-890 Use on A900 
-891 Upgrade to latest version of 91781A for 917RlA 

customers not on support services 

Media Options 

7908/11/12/14 Cartridge 
5.25" Flexible Disc 
3.5" Flexible Disc 
800 bpi Mag Tape (E/F-Series only) 
1600 bpi Mag Tape 
Right to Copy RJE/1000-I1 to one system. Must 
order one processor option 
Use on A600 
Upgrade to latest version of 91781R for 91781R 
customers not on support services 
Use on A700 or E/F-Series 
Upgrade to latest version of 91781R for 91781R 
customers not on support services 
Use on A900 
Upgrade to latest version of 91781R for 91781R 
customers not on support services . 

RJE/1000-II Documentation 
9 1781 -90001 RJE/1000-I1 Reference Manual 
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RJE/1000-III Support Services 
Effective April 1984, HP's software support structure was 
reorganized. Customers with existing support contracts for 
the HP 1000 may continue with their contracts and buy sup- 
port for new software products coterminous with their exist- 
ing contracts. All other customers may only buy the new sup- 
port contracts. 

Existing Contracts 

Customers with existing contracts may buy MUS, SSS or 
CSS. MUS provides manual updates only; SSS provides 
software/firmware updates and software problem reporting 
plus MUS; CSS provides SSS plus an account assigned SE, 
on-site assistance and telephone assistance through the 
Response Centers. The product numbers for these services 
are listed below. 

91781T CSS 
91 781V CSS - EXTENDED 
91781s SSS 
9 1781 W SSS - EXTENDED 
917304 MUS 

New Support Contracts 
For all new customers and customers without an existing 
contract, the new support services include Account Manage- 
ment Support (AMS, similar to CSS), Software Materials 
Subscription (SMS, similar to SSS), and a new level called 
Response Center Support (RCS) which includes all materials 
(SMS) and telephone assistance through the Response 
Centers. Customers with existing contracts may also take 
advantage of these services by converting their entire con- 
tract to the new program. 

For customers choosing AMS or RCS on their operating sys- 
tem, RJE/1000-11 is supported by purchasing Datacomm B 
category support. (Only one datacomm category support 
need be purchased - for the "highest" datacomm category. 
(A = lowest, C = highest)). For RJE/1000-I1 SMS must also 
be purchased. For customers choosing SMS on their operat- 
ing system, RJE/ 1000-11 is supported by purchasing SMS 
only. For additional systems, the extended datacomm cate- 
gory support and Extended SMS are used. MUS is available 
as well. 

For example, if RCS is purchased for the operating system, 
the software support products for RJE/1000-I1 are: 

99086D+COO Datacomm B/1000 
91781A +SO0 SMS for RJE/1000-I1 

Additional support product numbers: 

990861) + VOO Extended Datacomm B/ 1000 
91781A+ WOO Extended RJE/1000-11 SMS 
990861) + Q00 MUS Datacomm B/1000 
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PACKARD 

Product Number 9 1782A 
For HP 1000 Computers 

Description 
MRJE/1000 (Multiple Remote Job Entry) provides batch 
communications capability between the HP 1000 and IBM 
mainframe computers. With the MRJE facility, the HP 1000 
emulates workstations that work with one of the following 
job entry subsystems: HASP 11, JES2 or JES3. 

MRJE allows up to seven HP 1000 users concurrent batch 
access to the 1BM host. This capability results in MRJE being 
used in applications where: 

A large number of users, some with very large jobs, all 
need access to the IBM mainframe 

m HASP protocol is required 

Along with HP's other batch datacomm product, RJE, and 
PMF/1000 (Programmatic Mainframe Facility), which emu- 
lates an IBM 3270 cluster controller, the HP 1000 offers a 
full complement of Bisync 1BM data communications 
products. 

Features ' .   mu la ti on o i  an  IBM HASP multileaving workstation 
Support for connections to HASP 11 (version 4 or later), 
JESZ, and JES3 job entry subsystems 
Support under RTE-A and RTE-6/VM 
Queued mode device assignment for output . Standard mode device assignment for input and output 
Interactive scheduling of batch jobs 
Concurrent access to the host for up to s w e n  users . Any supported input/output devices or file on the HP 
1000 may be used to submit job input/receive job 
output 

Functional Description 
MRJE/1000 provides two modes of device assignment, stan- 
dard and queued output. In standard mode each assigned # 

HP 1000 output device (LU or file) can receive a single job 
from the host automatically. After job output returns, the HP 
1000 device is unlocked (unassigned). The user reassigns the 
device to receive another job output. Standard mode is used 
to submit all jobs to the host. 

Queued output mode allows MRJE/1000 users to queue HP 
1000 supported output devices (LU or a set of files). Once a 
device is queued multiple users' output can return automat- 
ically to the queued device. Queued output mode eliminates 
the need for user intervention in receiving multiple jobs to 
an output device. 

Output can be received by HP 1000 supported output 
devices or files and jobs can be submitted to the host via HP 
1000 supported input devices or files. 

With MRJE/1000, users can interactively or, in a limited 
manner, programmatically schedule the transfer of batch 
jobs to the host and receipt of batch output from the host. 
Use of MRJE/1000 does not require the dedication of the 
entire system; other subsystems of the HP 1000 can be used 
concurrently with MRJE/1000. An extensive help facility 
prompts the user with an explanation of what inputs are 
expected. Users can issue workstation console commands for 
monitoring host job activity from any terminal on the HP 
1000 system. 

Link level tracing allows MRJE/1000 to keep a record of the 
activity on the link for maintenance purposes. The sub- 
system logging, separate from tracing, maintains a record of 
subsystem activities and commands. 

Workstation console commands may be issued from any 
MRJE session terminal, which can be any terminal con- 
nected to the HP 1000 system 
Tracing of link-lwel activity 
Logging of subsystem events 

8 Switched (dial-up) or leased (dedicated) communication 
lines 
Multileaving Bisync protocol 
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Functional Specifications I Printers Supported 

Workstations (Must use Dxxl2 drivers) 

The following IBM workstations are emulated: 
A-Series 2631B with option 214 

2608s with option 214 
HASP Multileaving 

% 
E/F-Series 2608A with option 210 or 26099A interface 

Remote Systems 

The host computer must run with one of the following job 
entry subsystems using the multileaving Bisync protocol: 

HASP I1 (version 4 or later) 
JES2 
JES3 
Please contact your SE for the latest list of supported 
systems 

Communications Link 

The Communications Link must have the following features: 

Switched or non-switched 
Up to 9600 bps 
HASP - (EBCDIC and Transparent line codes are sup- 
ported, ASCII line code is not supported) 
Multileaving binary synchronous protocol 
Point to point lines 

Job Stream Capacity 

There can be 17  job streams interleaved on a single line, 
including: 

Seven card reader streams 
Eight printer/card punch strehms 
One  console device (one input stream and  one output 
stream) 

Modems Supported 

Connection to the communications line is made through a 
modem obtained and installed ~ndependently of 
MRJE/1000. One modem links the Programmable Serial 
lnterface card in the H P  1000 and the communications line. 
Another modem connects the communications line to the 
host computer. The modems must be compatible with each 
other and must be strapped properly. 

The following modems are supported: 

26085 with option 210 
2617A with option 100 or 12845B interface 
2619A with option 100 or 12845B interface 
26138 with option 210 

Supported carriage control features: MRJE/1000 with Drive 
type Dxxl2, provides the following camage control features, 
subject to the capabilities of the particular printer used: 

1. Spacing before or after print 
2. Page eject before or after print 
3. Overprint and  printer channel control . 

MRJE/lOOO Commands 
The following commands are supported by MRJE/1000 
(MRjE): 

Bell 20 1C (2400 bps) 
Bell 2024A (2400 bps) 
Be11 208A (4800 bps leased line) 
Bell 208B (4800 bps switched line) 
Be11 209A (9600 bps leased line) 

Command Function 

Assign Associates an MRJE virtual device with 
an RTE file name or device for transfer- 
ring a data set to or from the host 

Configure Defines or modifies MRJE configuration 
Display Displays MRjE configuration 

information 
Console Assigns user's terminal to be the MRJE 

console 
Exit Terminates the MRJE session 
Signoff Shuts down the communications link 

with the host processor 
Signon Establishes communications with the 

host 
Transfer Reads MRJE commands from a file until 

a n  EXIT command or end of file is read 
Use Sets MRJE to the configuration specified 

in a configuration file 
Help Provides a brief description of an MRJE 

command or about help itself 
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MRJE/lOOO Subsystem Utilities 
The following subsystem utilities are supported by 
MRJE/1000 (MRJE): 

Subsystem 
Utility 

FMTRA 
MRLOG 

MRKIL 

STOPL 

Description 
- 

Formats a trace file generated by MLTRA 
Logs subsystem events and command 
responses 
Used to abort the MRJE subsystem and 
stop the MRLOG 
Stops the logging process without 
affecting the rest of the MRJE 
subsystem 

Product Requirements 
An HP 1000 E/F-Series or A-Series disc based system 

m RTE-6/VM for E/F-Series; RTE-A for A-Series (rev 2340 
or later). MRJE/1000 works only with data files on the old 
File Manager (FMGR) in RTE-A and RTE-6/VM 

m PSI card (see hardware requirements for details) 

Switched or non-switched Bisync line to the host 
computer 

m Matched compatible modems 

m A supported job entry subsystem configured to emulate a 
HASP workstation 

m Enough memory on the HP 1000 for work area, program 
area, memory area and the operating system: 320 Kb 
minimum (256 Kb for MR]E/1000 plus 16 Kb per user). 

m Driver type Dm 12 is required for carriage control 

Installation and Customer 
Responsibilities 
m Installation is not included with MRJE/1000. It is the 

responsibility of the customer to install the product. HP 
will provide installation service at the prevailing service 
rates. 

Installation of all communication facilities (cables and 
modems) and their connection to the HP 1000 computer 
system for MRJE/1000 is the customer's responsibility. 

m The establishment of successful communication between 
the HP 1000 computer system running MRJE/1000 and 
the host computer is the customer's responsibility. 

m Prior to the customer's installation of MRJE/1000 on the 
HP 1000, the customei is responsible for installation of a 
switched or non-switched Bisync communications line 
between the HP 1000 and the host computer. This line 
must be matched with a pair of modems that are comyat- 
ible with MRJE/1000 at each end of the line. The customer 
should verify the functioning of the line and modems. 

Prior to installation of MRJE/1000 the customer should 
install the necessary host computer system software and 
hardware to support MRJE/1000. The customer should 
insure the host software is compatible with MRJE/1000 
and consistent with the specifications of MRJE/l000. 
Modifications may prevent operation of MRJE/1000. 
Hewlett-Packard does not warrant the successful opera- 
tion of MRJE/1000 if modifications have been made. 

Ordering Information 
To order MRJE/1000 the customer must order the PSI card 
and MRJE/1000 software. 

MRJE/1000 Hardware Requirements 
One of the following PSI cards must be used with 
MRJE/ 1000, depending on the processor owned: 

MRJE/1000 Software Requirements 

The MRJE/1000 software product must be ordered with one 
of the processor options listed below: 

Product Description 

91782A Right to use MRJE/1000 on HP 1000. Must 
order one processor option and one media 
option 

- 600 Use on A600 
-601 Upgrade to latest version of 91782A for 91782A 

customers not on support services 
-700 Use on A700 or E/F-Series 
-701 Upgrade to latest version of 91782A for 91782A 

customers not on support services 
-890 Use on A900 
-891 Upgrade to latest version of 91782A for 91782A 

customers not on support services 

Media Options 

7908/11/12/14 Cartridge 
5.25" Flexible Disc 
3.5" Flexible Disc 
800 bpi Mag Tape (E/F-Series only) 
1600 bpi Mag Tape 
Right to copy MRJE/1000 on HP 1000. Must 
order one processor option 
Use on A600 
Upgrade to latest version of 91782R for 91782R 
customers not on support services 
Use on A700 or E/F-Series 
Upgrade to latest version of 91 782R for 91 782R 
customers not on support services 
Use on A900 
Upgrade to latest version of 91782R for 91782R 
customers not on support services 
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MRJE/1000 Documentation 

91782-90001 MRJE/1000 Ijser1s/Programmer's Ref- 
erence Manual 

91 782-90003 MRJE/1000 Customer Course "A Guide 
to New Users" 

MRJE/lOOO Support Services 
Effective April 1984, HP's software support structure was 
reorganized. Customers with existing support contracts for 
the HP 1000 may continue with their contracts and buy sup- 
port for new software produck coterminous with their exist- 
ing contracts. All other customers may only buy the new 
support contracts. 

Existing Contra& 
Customers with existing contracts may buy MUS, SSS, or 
CSS. MUS provides manual updates only; SSS provides 
software/firmware updates and software problem reporting 
plus MUS; CSS provides SSS plus an account assigned SE, 
on-site assistance and telephone assistance through the 
Response Centers. The product numbers for these services 
are listed below. 

91782T CSS 
91782V CSS - Extended 
91782s SSS 
91782W SSS - Extended 
91782Q MUS 

New Support Contracts 

For all new customers and customers without an existing 
support contract, the new support services include Account 
Management Support (AMS, similar to CSS), Software 
Materials Subscription (SMS, similar to SSS), and a new 
level called Response Center Support (RCS) which includes 
all materials (SMS) and telephone assistance through the 
Response Centers. Customers with existing contracts may 
also take advantage of these services by converting their 
entire contract to the new program. 

For customers choosing AMS or RCS on their operating sys- 
tem, MRJE/1000 is supported by purchasing Datacomm C 
category support. (Only one datacomm category support 
need be purchased for the "highest" datacomm category 
(A=lowest, C3 highest)). For MRJE/1000 SMS must also be 
purchased. For customers choosing SMS on their operating 

8 
system, MRJE/1000 is supported by purchasing SMS only. 
For additional systems, the extended datacomm category 
support and Extended SMS are used. MUS is available as (b 
well. 

99087D + VOO Extended Datacomm C/1000 
91 782A + WOO Extended SMS 
99087D +Q00. MUS Datacomm C/1000 

For example, if RCS is purchased for the operating system, 
the software support products for MRJE/1000 are: 

99087D +COO Datacomm C/1000 
91782A +SO0 SMS for MRJE/1000 

Additional support product numbers: 
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Product Number 9 1784 
For HP 1000 Computers 

Description 
PMF/1000 (Programmatic Mainframe Facility) is an applica- 
tion program which emulates an IBM 3270 cluster controller 
on an HP 1000. This allows programs on the HP 1000 to 
communicate interactively with an IBM host computer. Now 
HP 1000 application programs can exchange data in real 
time with IBM mainframes. 

PMF/1000 allows HP 1000 application programs to commu- 
nicate to an IBM mainframe via subroutine calls. The data is 
accessed through 3278 screen images or through 3284 print 
buffers. PMF/1000 is designed for interactive communica- 
tions where rapid response is required. Along with HP's 
batch communication products, RJE and MRJE, the HP 1000 
now offers a full complement of Bisync IBM data commu 
nications products. 

Features 
3270 controller emulation 
User programmed 3284 printer emulation 
User programmed 3278 printer emulation 
Interactive communication with IBM 

User application programs can access data through one of 20 
inhinsics (subroutine calls) which allow flexible data 
extraction of information from 3278 screen images. With the 
printer emulation the user program can read from a print 
buffer. This allows the user to get data from a 3270 data 
stream using a high level interface. 

PMF/1000 communicates to an IBM mainframe via a non- 
switched Bisync line. The line can have speeds up to 9600 
bits per second. The Bisync communications protocol is 
handled through a microprocessor based Programmable 
Serial Interface card. The microprocessor ofnoads the proto- 
col conversion from the HP 1000 CPU, speeding up actual 
throughput in the process. 

On the IBM host side, PMF supports Virtual Telecommuni- 
cations Access Method (VTAM), Basic Telecommunications 
Access Method (BTAM) and Telecommunications Access 
Method (TCAM). The IBM host must have one of these 
access methods to use PMFA1000. This allows HP 1000 pro- 
grams to access host program products such as CICS and 
IMS. 

A separate program with "Pass Through" capability is avail- 
able in the User Contributed Library (unsupported by HP). 
Pass Through allows HP 1000 terminals to act as 3278 
terminals on an IBM host. 

Bisync protocol (multipoint) 
Intelligent interface card Functional specifications 

B Support of VTAM, TCAM, BTAM on IBM host 
Access program products such as CICS and IMS Controller . Twenty Intrinsics (subroutine calls) for ease of The following IBM 3270 Control Units are emulated: 
programming 

3271 Models 1 and 2 
Fortran, Pascal and Assembler supported 3274 Models l c  (BSC only) . Bisync transparent mode supported 3276 Models 1 ,2 ,3  and 4 

Functional description Display Station 

User programs can emulate the following IBM 3270 display . . 
PMF/1000 running on the HP 1000 emulates a stations: 
3271/3274/3276 1 8 ~  cluster controller. Application pro- m 3277 (1920 byte screens) 
grams written in Pascal, Fortran and Macro Assembler can m 3278 Models 2 ,3  and 4 (480 and 1920 byte screens) 
access screen images of 3277 and 3278 display stations and 
retrieve data fromu3284, 3286,3287, 3288 gnd 3289 printer 
buffers. 

Printers 

User programs can emulate the following IBM 3270 printers: 

m 3284 
m 3286 Models 1 and 2 
m 3287 Models 1 and 2 
m 3288 Model 2 

3289 Models 1 and 2 
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IBM Host 
The host computer must run with one of the following 
access methods: 

m Virtual Telecommunications Access Method (VTAM) 
Basic Telecommunications Access Method (BTAM) 

m Telecommunications Access Method (TCAM) 
The Advanced Communications Function (ACF) versions 
of WAM (ACF/VTAM) and TCAM (AFC/TCAM) are also 
supported. I 

Communications Link 
The Communications Link must have the following features: 

Non-switched 
Up to 9600 bps 
Multipoint binary synchronous protocol 
Mult?drop lines or point-to-point lines 

Modems Supported 4 

Connection to the communications line is made through a 
modem obtained and installed independently of PMF/1000. 
One modem links the Programmable Serial Interface and the 
communications line. Another modem connects the commu- 
nications line to the host computer. The modems must be 
compatible with each other and must be strapped properly. 

The following modems are supported: 

Bell 201C (2400 bps) 
Bell 208A (4800 bps) 
Bell 208B (4800 bps) 
Bell Dataphone I1 2024 
Bell Dataphone I1 2048 
Bell Dataphone I1 2096 

PMF/1000 Commands 
The following 3270 commands are supported: 

The following 3270 orders are supported: 

Order I Description 

Command 

Read Buffer 

Read Modified 

Read 

Write 

Erase Write 

Erase All Unprotected 

copy 

1 Start Field I indicates start of a field 

Description 

All data in the addressed buffer to be 
transfer& to the host 
h1 fields that have been modified in the 
addressed buffer to be transferred to the 
host 

Transfer data from a 3270 device to the 
host 

Transfer data from the host to a 3270 
device 

Same function as Write but causes the 
complete erasure of the selected device 
buffer before the Write operation is 
started 
Erase all the unprotected fields of the 
speafied data buffer 

Transfer data buffer fmm one device to 
another device connected to the same 
unit 

Insert Cvsor Repositions the cursor to the location I speafied by the current buffer address 

Set Buffer Address S w e s  a new buffer address from 
which write operations are to start or 
continue 

Program Tab Advances the current buffer address to 
the address of the first character position 
of the next unprotected field 

Repeat to Address 

The following 3270 commands and orders are not 
supported: 

Stores a specified alphanumeric or null 
character in all buffer locations, starting 
at the current buffer address and ending 
at (but not including) the spxified stop 
address 

Erase Unprotected 
to Address 

Erase Write Alternate, No Op, Structured Field Orders, 
Programmed Symbols Capability 

h e r b  n d h  in all unprotected buffer 
character locations, starting at the current 
buffer address and ending at (but not 
including) the speaIied stop address 

Product Requirements 
m An HP 1000 Series E/F or Series A 

RTE-6/VM for E/F-Series, RTE-A for A-Series (rev. 2340 
or later) 
PSI card (see hardware requirements for details) 
Non-switched bisync line to the host communications 
controller 
Matched compatible modems 
An IBM mainframe configured to support a 3270 cluster 
controller 
Enough memory on the HP 1000 for the application 
program, program area, shared extended memory area and 
the operating system: 450 Kb minimum (360 Kb for 
PMF/1000 and 2 Kb per user). 

Installation and Customer 
Responsibilities 

Installation is not included with PMF/1000. It is the 
responsibility of the customer to install the product. HP 
will provide installation service at the prevailing service 
rates. 
Installation of all communication facilities (cables and 
modems) and their connection to the HP 1000 computer 
system for PMF/1000 is the customer's responsibility. 
The establishment of successful communication between 
the HP 1000 computer system running PMF/1000 and the 
host computer is the customer's responsibility. 
Prior to the customer's installation of PMF/1000 on the 
HP 1000, the customer is responsible for installation of a 
non-switched Bisync communications line between the 
HP 1000 and the host mainframe. This line must be 
matched with a pair of modems that are compatible with 
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PMF/1000 at each end of the line. The customer should 
verify the functioning of the line and modems. 

Prior to installation of PMF/1000 the customer should 
install the necessary host mainframe system software and 
hardware to support PMF/1000. The customer should 
insure the host software is compatible with PMF/1000 
and consistent with the specifications of PMF/1000. Non- 
standard modifications may prevent operation of 
PMF/1000. Hewlett-Packard does not warrant the 
successful operation of PMF/1000 if modifications have 
been made. 

db Ordering Information 
- 

To order PMF/1000 the customer must order the PSI cart1 
and PMF/1000 software. 

PMF/lmO Hardware Requirements 
One of the following PSI cards must be used with 
PMF/1000 depending on the processor owned: 

PMF/lmO Software Requirements . 

The PMF software must be ordered with one of the pro- 
cessor options listed below: 

Product 
91784A 

Description 
Right to use PMF/1000 on HP 1000. Must order 
one processor option and one media option 
Use on A600 
Upgrade to latest version of 91784A for cus- 
tomers not on support services 
Use on A700 or E/F-Series 
Upgrade to latest version of 91784A for cus- 
tomers not on support services 
Use on A900 
Upgrade to latest version of 91784A for cus- 
tomers not on support services 

Media Options 

-022 7908/11/12 Cartridge 
-042 5.25" Flexible Disc 
-044 3.5" Flexible Disc 
-050 800 bpi Mag Tape (E/F-series only) 
-051 1600 bpi Mag Tape 
917848 Right to copy PMF/1000 to one system. Must 

order one processor option 

0 -  Use on A600 
-601 Upgrade to latest version of 91784R for cus- 

tomers not on support services 
-700 Use on A700 or E/F-Series 
-701 Upgrade to latest version of 91784R for cus- 

tomers not on support services 

-890 Use on A900 
-891 Upgrade to latest version of 91784R for cus- 

tomers not on support services 

PMF/lmO Documentation 
9 1784-90001 PMF/1000 Reference Manual 

PMF/1000 Support Services 
Effective April 1984, HP's product support structure was re- 
organized. Customers with existing support contracts for the 
HP 1000 may continue their contracts and buy support for 
new software products coterrninus with their existing con- 
tracts. All other customers may only buy the new support 
contracts. 

Existing Contracts 
Customers with existing contracts may buy MUS, SSS or 
CSS. MUS provides manual updates only; SSS provides 
software/firmware updates and software problem reporting 
plus MUS; CSS provides SSS plus an account assigned SE, 
on-site assistance and telephone assistance through the 
Response Centers. The product numbers for these services 
are listed below. 

917841 CSS 
91784V CSS - Extended 
91784s SSS 
91 784W SSS - Extended 
917844 MUS 

New Support Contracts 
For all new customers and customers without an existing 
contract, the new support services include Account Manage- 
ment Support (AMS, similar to CSS) Software Materials 
Subscription (SMS, similar to SSS), and a new lwel called 
Response Center Support (RCS) which includes all materials 
(SMS) and telephone assistance through the Response 
Centers. Customers with existing contracts may also take 
advantage of these services by converting their entire con- 
tract to the new program. 

For customers choosing AMS or RCS on their operating 
system, PMF/1000 is supported by purchasing Datacom B 
category support. (Only one datacomm category support 
need be purchased once - for the "highest" da tacom 
category. (A = lowest, C = highest). For PMF/1000, SMS 
must also be purchased. For customers choosing SMS on 
their operating system, PMF/1000 is supported by pur- 
chasing SMS only. For additional systems, the extended 
datacomm category support and extended SMS are used. 
MUS is available as well. 

For example, if RCS is purchased for the operating system, 
the software products for PMF/1000 are: 

99087D+COO Datacom C/1000 
91784A+S00 SMS for PMF/1000 + 

Additional support product numbers: 

99087D+VOO Extended Datacomrn C/1000 
91784A+ WOO Extended SMS 
99087D+ Q00 MUS Datacomm C/1000 
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For migration from HP 1000 RTE 
to HP Precision Architecture HP-UX 

PORTJHP-UX is a collection of utilities for migrating 
applications from HP 1000 RTE-6JVM and RTE-A to 
HP Precision Architecture with HP-UX. PORTJHP-UX 
utilities minimize the porting effort for high level appli- 
cations and data. Key elements of PORTJHP-UX in- 
clude a Migration Analysis Utility, file and data trans- 
port utilities, and RTE intrinsics emulation routines on 
HP-UX. These utilities are complemented by conipat- 
ible high level languages and translators to ease the 
migration of subsystem dependent code. 

Features 
Migration and Coexistence Documentation 

rn Migration Analysis Utility ' RTE Emulation Software 
rn RTE Interactive Environment on HP-UX 

RTE to HP-UX Data Transfer Utilities 
rn IMAGE Migration Utilities 

FORTRAN Conversion Utilities * rn Compatible Subsystems: 
- FORTRAN 

@ - Pascal 
- C 
- IMAGEJALLBASE 
- Network Services 
- AGPJDGL Graphics 
- FORMS 

The Migration Process 

The objectives of PORTJHP-UX migration are to 
maximize performance in the new operating environ- 
ment and to minimize the migration effort. PORTJHP- 
UX supports source level migration to fulfill those ob- 
jectives. There are three steps in the migration proc- 
ess: Evaluation, Transport. and Conversion. 

RTE-A 
HP-UX 

/=' 
HP 

PRECISION 
HP 1000 ARCHITECTURE 

Using the Migration Evaluation Kit Manuals as a 
guide, applications currently being developed can be 
designed for maximum portability to HP Precision Ar- 
chitecture systems. The Migration Analysis Utility 
scans source code and identifies RTE system and sub- 
system dependencies and notes whether or not they 
are emulated with PORTJHP-UX. This information, 
along with error messages from the HP-PA compiler, 
will indicate the areas in the a ~ ~ l i c a t i o n  which will . . 
require modification. 

Application Transport 
Programs (source code) and data (ASCII or binary) 
are transported to the HP Precision Architecture sys- ' 

tem via tape. PORTJHP-UX utilities correct for oper- 
ating system differences to accomplish the application 
transport. 

Conversion I 

Programs are compiled on the HP-UX system, which 
allows non-emulated code to run in w i v e  mode. 
Most RTE file system, EXEC, and system library rou- 
tines are emulated. RTE dependencies not emulated 
must be rewritten by the user, using equivalent HP- 
UX intrinsics. 
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PROGRAM CONVERSION PROCESS 

CONVERT 

HP 1000 HP PRECISION 
ARCHITECTURE 

PORTMP-UX and Migration Tools @ 
Programming for Portability 
The ease with which sdftware is ported from one ar- 
chitecture to another depends on the emphasis placed 
on portability during the design and implementation of 
the application. Programming for Portability is a set of 
documented guidelines for ensuring portability from 
RTE-6NM and RTE-A applications to HP Precision 
Architecture HP-UX. Language, Operating System, 
and Subsystem considerations are described in Pro- 
gramming for Portability. 

Migration Analysis Utility (MAU) 
The Migration Analysis Utility is a utility that scans 
source code for HP 1000 system and subsystem de- 
pendencies. It generates a report pointing out the 
lines that contain non-emulated, partially emulated, 

0 
Syntactic and semantic differences in HP 1000 FOR- and fully emulated RTE calls. The MAU scans pro- 
TRAN programs are converted to the HP FORTRAN grams written in C, Pascal, and FORTRAM and flags 
equivalents either programmatically or by the user. A RTE system library. FMP, EXEC. IMAGE, DS, and 
FORTRAN conversion utility translates those differ- Graphics call dependencies on the HP 1000 or HP 
ences or they are identified by the compiler. The Lan- 9000 Series 800. The MAU and the HP-PA compilers 
guage Migration Guides also help identify language can be used to estimate and plan the migration effort. 
differences and provide conversion details. 

RTE System Library Emulation 
ASCII data needs no conversion. Binary data is con- Over 80% of RTE Library calls are emulated using instructions in the PORTIHP-UX in HP-UX. Non-emulated calls include those used for tion User's Guide and associated utilities. Data in session accounting and programmatic spooling, which 

Q 
point must be converted IEEE for- are not used frequently in RTE. The 80% that are 

mat via a user program wing the floating point 'On- emulated typically account for approximately 98% of version subroutines provided in PORTIHP-UX. user's calls to system library routines. Recoding for 
some non-emulated calls is documented in the PORT1 
HP-UX User's Guide. 

RTE EXEC Emulation 
DATA CONVERSION PROCESS 

TRANSFER Most RTE EXEC calls are emulated under PORT1 
HP-UX. The emulated EXEC calls include calls for 
I10 operations, to terminate or suspend programs, to 
load program segments into memory, to schedule 
other programs, to perform class 110, and to time 
schedule programs. PORTIHP-UX supports EXEC 
calls to I-iPIB, GPIO, RS232, 9-track tape, and line 
printers. Discs are supported through the file system; 
programs which make EXEC calls to disc will have to 
be modified to use HP-UX directly. 

v 
CONVERT 

RTE Fie System Emulation 

CONVERT 

CONVERT 

PORTIHP-UX contains an emulated RTE file system 
.that includes both the FMGR and CI file systems. 
Over 85% of the RTE file system calls are emulated 
under PORTIHP-UX. 

The System Library, EXEC, and File System emula- 
tion included in PORTIHP-UX provide a very com- 
prehensive RTE environment and support an esti- 

@ 
mated 95%-100% of the occurrences of RTE calls in 
typical HP 1000 applications. 

TRANSFER )- 
HP 1000 HP PRECISION 

ARCHITECTURE 



PORTIHP-UX 

Assembly Language Programs 

Due to the architectural dependencies of assembly 
language, programs written in HP 1000 assembler 
must be rewritten to port to HP Precision Architecture 
systems. Often, raw application speed can be main- 
tained by rewriting assembly-language routines in an 

4b optimized high level language, such as C. 

Interactive RTE Services 

Entering the command "nesh" at the HP-UX prompt 
will put the user in a "CI-like' environment for con- 
trolling RTE emulated programs and supponing the 
creation and maintenance of an emulated RTE file 
system. The following RTE commands are emulated 
under nesh: 

0 t: BR CL CO CR 
CRDIR EX GO I 0  

LI MO OF OWNER PR 
PROT PU RN RP RU 

WD WH MI ?? 

addition, an EDIT11000-like screen editor is pm- 
vided, which suppons most EDIT11000 features. 

Database Migration Utilities 

Although the HPIMAGE interface of ALLBASE is 
quite similar to IMAGE11000, architectural differ- 

@ ences make 100% compatibility impossible. Migra- 
tion utilities can be used to port application programs 
and databases. IMAGE11000 applications can be re- 
compiled and executed on HP-UX with a run-time 
translator intercepting IMAGE11000 calls and making 
the appropriate call to HPIMAGE. Only 1% of the 
calls are architecturally dependent and will have to be 
changed or removed for translator compatibility. The 
MAU flag those incompatible calls. 

Two tools are used in moving the database from RTE 
to HP-UX. The Database Migration Unload utility un- 
loads and simultaneously converts IMAGE11000 data- 
bases into HPIMAGE format. A Rootfile Decompiler 
utility converts IMAGE11000 root files into 
HPIMAGE schema files. A manual conversion is nec-* 
essary to convert IMAGE11000-I rootfiles. The data- 
base migration utilities come standard with ALLBASE. 

Subsys tem Compatibility 

FORTRAN 

FORTRAN on HP Precision Architecture systems is 
compatible with HP 1000 FORTRAN. Both are based 
on the ANSI77 standard. Ninety percent of the 
HP 1000 FORTRAN feature set is compatible with 
FORTRAN on HP Precision Architecture. A FORT- 
RAN conversion utility on HP-UX is run on source 
programs prior to compilation on the HP Precision 
Architecture System. This utility increases feature set 
compatibility to 98%. 

Pascal 
HP Pascal is a superset of HP Standard pascal. HP 
Standard Pascal is based on the ANSI standard. 
Pasca111000 is based on HP Standard Pascal and in- 
cludes some extensions. These extensions are flagged 
by the Pasca111000 compiler. 

Corporate Computer Systems (CCS) provides a C 
compiler for the HP 1000 that is 99% feature set 
compatible with HP CIHP-UX on HP Precision Archi- 
tecture. Both HP CIHP-UX and HP 10001C conform 
with the emerging ANSI standard. 

Graphics 
Graphics suppon for HP Precision Architecture HP- 
UX systems includes AGPIDGL, which differs slightly 
from AGPIDGL on HP 1000 systems. The differ- 
ences relate primarily to error handling and the use of 
device file names in HP-UX vs LU parameters in 
RTE. The MAU flags differences. PORTIHP-UX 
documentation provides instructions for recoding. 
The AGPIDGL documentation funher identifies areas 
of difference and offers instructions for porting. 

Networking 
Networking on HP Precision ArchitectureIHP-UX sys- 
tems is based on Network Services software and LAN1 
Link hardware. HP Precision Architecture HP-UX 
systems can communicate via the LAN with HP 1000 
A-Series systems and HP 9000 Series 20013001500 
systems running Network Services Software. HP 1000 
A-Series can thus serve as gateways between HP 1000 
EIF-Series systems running DS11000-IV and HP Preci- 
sion Architecture systems running Network Services 
Software. 
HP 1000 A-Series applications using Network Ser- 
vices calls can be poned to HP Precision Architecture 
systems since the Precision Architecture networking 
products are also based on Network Services. A- and 
EIF-Series applications using DS11000-IV can be 
evaluated using the MAU to flag calls that don't map 
directly to NS11000 and HP Precision Architecture 
NS. DS11 000-IV to NS11000 migration documenta- 
tion explains how to recode to achieve DS11000-IV 
functionality on NS11000. 

Forms 
An emulated implementation of FORMS11000 is pro- 
vided on HP Precision Architecture. F10001HP-UX is 
100% compatible with FORMS11000, so no changes 
to Forms calls are required when moving an applica- 
tion from an HP 1000 system to an HP Precision 
Architecture system. 

Migration Consulting 
Migration consulting for your specific application is 
available through HP's Applications Engineering 
Organization. Contact your local HP Sales Office for 
details. 
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Migration Documentation 

9256 1-9000 1 Programming for Portability Guide 

9256 1-90002 PORTIHP-UX Migration Analysis Utility 
Manual 

925 6 1-90003 PORTIHP-UX Migration User's Guide 

92561-90004 PORTIHP-UX Reference Manual 

92430-90003 HP FORTRAN 77lHP-UX Migration 
Guide 

92431-90004 HP Pascal Migration Guide 

362 17-90008 Migrating to ALLBASEIHP-UX 

92561-90009 NSl9000 Series 800 Migration Guide 

920 12-90001 F10001HP-UX Reference Manual 

Ordering Informa tion e 
PORTIHP-UX consists of utilities which run under 
both RTE and HP-UX. For that reason. these utilities 
are distributed separately. as follows: 

The Migration Evaluation Kit, product number 
92561A. contains the utilities that run on the 
HP 1000. The Migration Analysis Utility. database a 
migration utilities, and some transport utilities are 
part of the Migration Evaluation Kit. The Migration 
Evaluation Kit also includes a full set of migration 
documentation. as listed above. 

RTE emulation. the floating point conversion utility, 
some transport utilities, and F10001HP-UX are in- 
cluded in HP-UX on HP Precision Architecture. 

The FORTRAN conversion utility is included with HP 
FORTRAN on HP Precision Architecture. a 
The database translation utility is included in 
ALLBASEIHP-UX. 

Contact your local Hewlett-Packard sales office for 
further information. 
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@ Downloading an RTE-A 
Operating System Application Brief 

RMTERMl840 (ReMote TERM) allows an HP 9000 
Model 840 user terminal to act as a virtual terminal to 
a remote computer system. Communication takes 
place from the Model 840 via a second RS-232 port 
connected to the remote system. RMTERMl840 is a C 8 Language program which k c u t e s  on the HP 9000 
Model 840. 

RMTERMl840 can be used to download and boot an 
HP 1000 RTE-A operating system (type 1 file) if the 
Model 840 is connected to the V i a l  Control Panel 
(VCP) port of the target HP 1000 A-Series computer. 
Once the operating system is downloaded, RMTERM 
acts as the system console on the A-Series computer. 
This allows remote HP 1000 A-Series systems to be 

e controlled by a terminal on the Model 840. Other 
ASCII and binary files may also be transferred. 

RMTERMl840 will run from any terminal connected 
to the model 840, and will connect to an HP 1000 
with a transfer rate up to 19.2K baud. The file 
"rmterm.cw is the source for RMTERM1840 and is 

4D included in the Appendix of this- application brief. 
The "rmterm.cw source code is also available from the 
HP 1000 Contributed Library. 

0 

Features 
8 Download and boot RTE-A Operating Systems 

from HP-UX 
8 Boot remote disc based RTE-A operating 

systems from HP-UX 
8 Log continuous data to an HP-UX file from a 

remote A-Series computer 
Terminal cohnection to remote HP 1000 A- 
Series computer System 

= Transfer. ASCII files between HP-UX and RTE-A 
(RTE-A file types 3 and 4) 

8 Transfer RTE-A Operating System files from ' RTE-A to HP-UX 
Transfer binary files from HP-UX to RTE-A 
(using a simple program on the A-Series) 

.-?TERM1840 ~p 9000 Application 

Series 840 Program 

Y A - S e r i e s  VCP port I 
NOTE: The information presented in this application 
brief is provided as a convenience to HP Customers. 
With regard to the information presented, Hewlett- 
Packard disclaims any and all liability and makes no 
warranties, express or implied, including fitness for a 
particular purpose. The information may be subject to 
change without notice. 

Hardware Requirements 
The program requires two RS-232 ports, one con- 
nected to the terminal on the Model, 840 host com- 
puter (connection 1 in the diagram), and another port 
connected between the Model 840 and a remote sys- 
tem (connection 2 in the diagram). RMTERM1840 
will make the Model 840 terminal appear physically 
connected to the remote system. 

See the HP-UX System Administration Manual 
(92453-90004) for details describing the standard HP- 
UX terminal connection 1. 

Connection 2 requires a male-to-male 3 wire RS-232 
cable with pins 2 and 3 reversed. When the A-Series 
is used as the remote computer a modem cable is 
used (HP part number 922 18A). 

NOTE: Overrun problems can occur if the remote sys- 
tem's baud rate is faster than the host system's baud 
rate and flow 'control is disabled. This occurs because 
data comes in faster than it can be displayed on the 
terminal. Eventually the buffers will be overrun. 
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ENQIACK handshaking controls the flow of data be- 
tween the Model 840 terminal and an A-Series com- 
puter. ENQ is a byte of data sent from the A-Series 
approximately every 80 characters. Once an ENQ is 
sent, additional data will not be sent until ACK is re- 
ceived by the A-Series, or a time out occurs in the 
A-series. Although the XONIXOFF protocol is nor- 
mally used in HP-UX systems, HP terminals support 
the ENQIACK protocol. See the HP terminal configu- 
ration manual and enable the ENQIACK protocol in- 
side the terminal. Because ENQ and ACK are ASCII 
data, they will be sent through the Model 840 directly 
to the terminal thus enabling flow control. XONI 
XOFF protocol in the remote computer can be en- 
abled in the same manner. Using the RTE-A CN34B 
request, disable XONIXOFF flow control in HP-UX 
and enable XONIXOFF protocol inside the terminal. 

Software Configuration 
The HP 1000 A-Series or other remote computer will 
need no special software, because RMTERMl840 will 
emulate a standard terminal. 

In the Model 840, HP-UX normally places a "getty" 
on a terminal, producing interactive prompts for the 
user. The "getty" will not be needed during the op- 
eration of RMTERM. Reconfigure the communication 
port which will connect the Model 840 to the remote 
system by changing the "letclinittab" file (example in 
Figure 6-1). 

# The bold line removes the 
# "getty" from the 840 communication 
# port to the remote system ( this example: 
# tty4p4. "9600fn is a baud rate defined 
# in "Ietclgettydefs " but "rmterm " will 
# force a reconfiguration of the port 

gl : 2:respawn:letclgetty -h tty4pl 9600f 
92: 2:respawn:letclgetty -h tty4p2 9600f 
g3:2:respawn:/etc/getty -h tty4p3 960M 

g4:2:off:letclgetty -h tty4p4 9600f 

g5:2: respawn: Ietclgetty -h tty4p5 9600f 

Figure 6 -  1. " letclinittab" example. 

After letclinittab has been modified, the system may 
be rebooted, or rtelinit -qU can be used to inform 
the system of the change. Now, there is no terminal 
"getty" to interfere with RMTERM communications. 

Running RMTERMI840 
To start RMTERM, type, 

rmterm TTY [-sSPEED] 

where TTY is the port on the host system which is 
connected to the remote system, and "SPEED" is the 
baud rate of the link. RMTERM changes TTY to 
IdevI'ITY, so do not enter the full path name. Q) 
Using the "tty4plU connection configured in Figure 
6-1, the following command line could be entered: 

Once executing in remote terminal mode, RMTERM 
clears the screen and shows a status line highlighted 
across the top. To leave remote terminal mode and 
enter command mode, touch the break key. At this 
point you may generate a break ("b" command). 
leave RMTERM ("1" command), enter the RTE-A 
System download sequence ("dm command), or uans- 
fer files between the host and remote systems ("r" for 
RTE to HP-ux or "hU for HP-ux to RTE).. T O U C ~ -  a 
ing any other key returns you to remote terminal 
mode. Figure 6-2,page 6-9, is an example of an 
RMTERM session. 

Exiting RMTERM reconfigures the ports, and returns 
control back to the shell which started the RMTERM 
process. 

Note: In remote terminal mode, touching the "break" 
key sends a break to HP-UX returning RMTERM to 
command mode. In command mode entering the break 
command ("b") sends a break to the remote system 
(like touching the "break" key on the actual HP 1000 
terminal). 

RMTERM A-Serfes Download Mode 
RMTERM1840 contains a download subroutine, which @ 
allows an HPlOOO type 1 system file to be downloaded 
to any A-Series remote system via the remote's VCP 
(Virtual Conuol Panel) port. This allows a remote 
A-Series system without a disc to be booted and con- 
trolled by a terminal on the Model 840. The 
RMTERM remote terminal mode also allows access to 
the VCP so that the desired VCP command may be 
used to boot a remote disc based system. 

AU handshakes with the HPlOOO Virtual Control 
Panel are handled automatically by the download rou- 
tine. If the first handshake completes normally, a 
message will indicate this fact. Downroad progress in- 
formation (the number of 64k byte chunks transmit- 
ted) will be sent to the host terminal. See Figure 6.2 
for a sample download session. To stop the download 
process, use the QUIT function (usually the "cul 1"  
key defined by "stty" on HP-UX systems). @ 
Download mode will transfer a memory based system 
of 0.5 MB in approximately 9 minutes at 19.2k baud, 
or 18 minutes at 9600 baud. 
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Download in non-interactive batch inode by using. 

rmterm TTY [-sSPEED] -d SELECTCODE DOWNLOADFILE -b 

The "-b" is used to generate a break, which satisfies 
HP 1000 speed sensing selection (so downloading will 
occur at the desired baud rate). 

4 RMTERM Continuous Data Logging 
By using the "-1" option in the RMTERM shell com- 
mand string continuous data logging may be initiated 
on the HP-UX system, 

nterm TTY [-sSPEED] -1LOCFILE [-a [ok]] 

The process is first initiated on HP-UX. Afterwards, 
any output from the A-Series I10 port will be logged 
to LOGFILE, continuously, until the RMTERM proc- @ ess is terminated. During data logging, ACKIENQ 
handshaking (satisfying the ENQIACK handshaking of 
the HP 1000) is handled bv RMTERM usinn the "-a" 
option. ~revibus log files ci& be overwrittenby using 
the uoku option. 

Running RMTERM in background will make the user 
terminal available for other tasks during the logging 
operation. As a convenience, RMTERM returns it's 
process ID which can later be used to terminate the 

PID is the process ID previously returned by 
RMTERM when the continuous logging mode was in- 
itiated. 

The following is an example logging session: 

% rrnterrn tty4p4 -Ilgfl B 
I l l  14 .-. - - dm, % PID: 14 To quh logghg to 'lgWw. use 'nntenn -q14.. 
% rrnterrn -a14 -- 
Created 'Igfl': 509 bytes 
[ I ]  +Stopped (tty output) nnterm tty4p4 -Ilgfl 
% 

RMTERM File Transfer Mode 
RMTERMl840 contains a file transfer subroutine, 
which can be used to transfer files in batch mode 
from the HP-UX shell command line (without entering 
remote terminal mode), or during a remote terminal 
session. 

File transfer mode is entered implicitly by using the 
RMTERM run string. Another method requires touch- 
ing the "BREAK" key while in RMTERM in remote 
terminal mode and selecting either (R)te for an KTE 
to HP-UX file transfer, or (H)pux for an HP-UX to 
RTE file transfer. During the process, the amount of 
data transferred will be displayed. 

I* batch mode the foilowing RMTERM command 
strings are used: 

rmterm TTY [-sSPEED] -r RTEFILE HPUXFILE [ok] 

will transfer a file from RTE to HP-UX (overwriting 
the HP-UX file if "ok" is added); or by using .. 

rmterm TTY [-sSPEED] -u HPUXFILE RTEFILE TYPE [ok] 

will transfer a file from HP-UX to RTE (overwriting 
the RTE file if "ok" is added). 

How the file transfer process works 
RTE to HP-UX 
RTE-A file types 1, 3, 4, or 6 can be copied. 
RMTERM first requests a directory list ("DL" com- 
mand) from RTE. If the file exists and is type 3 or 4 
(ASCII), RMTERM then requests a copy using the 
RTE Command SP Interpreter "CO" command. Each 
"CRLF" record terminator is converted to a "\nW 
(newline in HP-UX). If the RTE-A file type is 1 
(memory image such as a system file) or type 6 (pro- 
gram files) the data is transferred verbatim. 

HP-UX to RTE 
RTE-A destination file types 3 or 4 can be copied. 
ASCII file type 4 transfers from HP-UX to RTE-A 
will be forced to type 3. Any ^D characters will be 
stripped. 

Other file types may be transferred with some addi- 
tional effort. Suppose for example, that the remote 
system is disc based and you wish to move several 
type 1 system files from HP-UX to the target. 
RMTERM cannot use the RTE-A command inter- 
preter CO command because it expects ASCII data. 
In this case, a special program is needed on the 
RTE-A system to receive the data and put it in the 
proper file. 

Embedded in the RMTERM source in the Appendix 
is a FORTRAN program (hpycl.run) which will per- 
form this function. 

The RMTERM.C Source Code 
The RMTERM source is shown in the Appendix. The 
download subroutine included, is designed to transfer 
a type 1 RTE-A system to a VCP port but the remote 
system could be another computer, a robot, or a 
black box. A specific download subioutine may be 
written which wjll perform any special file transfer, 
which is required for a particular application. The 
data logging routine may be modified to force an ac- 
tion when a specific data stream (such as AUTOR's 
"powerfail" message) is detected. 

After the RMTERM source is edited, recompile it us- 
ing, 

cc r0term.c -0 rmterm 
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RMTERM ~unhtional Description 
Rh4TERM.C is divided into six parts: initialization, 
remote terminal mode, break key processing. file 
transfer, data logging, and download. Each of these 
functions are briefly described below. For further in- 
formation consult the source code. 

Initialization 
In this section. the parameters passed to RMTERM 
are verified, with the 'DEFAULT-BAUD" substituted 
if none is passed. The current state of each I10 port 
is saved (using TCGETA and ioctl), then converted as 
desired. The SIGINT signal is enabled. so that the 
BREAK key enters the sigint-handler. Finally the 
process suspends, waiting for input, using the select 
call. 

Remote Terminal Mode 
If no activity oqcurs for a fixed time (set by the #de- 
fine INACTIVITYVITYTO statement) RMTERM will stop, 
allowing another user to p in  access. Otherwise when- 
ever data is available at the communication port or 
the local terminal port, the data is routed to the local 
terminal or communication port. respectively. 

Break Key Processing 
When the break key is depressed, the "sigint-han- 
dler" signal handler routine executes. Here the user 
is prompted for the choice. If a "B" is entered the 
appropriate subroutine is executed (see next section); 
if an 'L" is entered, the ports are restored and the 
process terminates. An 'R" or a 'U" will initiate file 
transfer. Any other key causes RMTERM to re-enter 
remote terminal mode. 

File Transfer 
\ 

case, when the "-r" option is chosen, parameters are 
passed to the "RTEtoHPUXW subroutine. If any 
parameters are not included, they default to null. 
and the subroutine will prompt the user for the proper 
values. '-" may be used for file names where appro- 
priate to allow stdin and stdout. 

Each d the file transfer routines invoke subroutine 
called 'init-ci" to guarantee that a copy of CI is run- 
ning on the remote system, and to d e t e e n e  if the 

@ 
RTE-A file exists. 

Next, depending on the file type, handshaking is per- 
formed to allow the file transfer. Note that no data 
checksums are used, so if data validity is required use 
a comparator such as HP-UX's "cmp" to guarantee 
the data. 

Data Logging 

The 'datalog" routine processes the ' -qW and the 
'-1" options. If the "-1" option is selected, the file is 
opened and all data, until the SIGUSRl signal is re- 
ceived, is routed to the file. Note that the file may be 
accessed by other processes during the logging opera- 
tion. If '-qW is selected, the SIGUSRl signal is sent 
to the process ID whose ID number is associated with 
the "-q" option. - - .  
Download 

This subroutine performs all the necessary handshakes 
to facilitate an RTE-A system download (including a 
%bctSC command to VCP, where SC is the HP 1000 
serial port select code). A complex handshake oc- 
curs, and the file (the name of which the uier inputs) () 
is downloaded, 510 bytes at a time followed by a 

If the '-uW option is chosen, all parameters arc checksum. When this-is finished. RMTERM reverts 
passed to the 'HPUXtoRTE" subroutine. In the other back to remote terminal mode. @ 
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Remote terminal mode usage: 
RMTERM lTY [-sSPEED] 

HPUX-RTE file transfer only usage: 
RMTERM lTY [-sSPEED] -h [SOURCEFILE [DESTINATIONFILE [FILETYPE [ok]]]] 

RTE-HPUX file transfer only usage: 
RMTERM lTY [-sSPEED] -r [SOURCEFILE [DESTINATIONFILE [ok)]] 

HPl 000 download only usage: 
RMTERM lTY [-sSPEED] -d [SELECTCODE [DOWNLOADFILE [-b]]] 

Data log only usage: 
RMTERM l T Y  [-sSPEED] -1LOGFILE [-a [ok]] 

Quit data log usage: 
RMTERM -qPID 

Figure 6-2.  RMTERM Sample Session. 
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Appendix: RMTERM Source, Version 1.0. (Version 2.0, 
a superset of Version 1.0, is available). 

I* RMTERM (ReMoteTerminal) is a program which allows a remote terminallflle 
transfer, and download to an HPlOOO A-Series system connected via RS-232. 
Remote terminal mode is exited by hitting the break key, when one has the 
option to generate a break, transfer files. download via RS-232, or exit. 

* Note: This is given in source format. and is intended as an * 
* aid to Hewlett-Packard Customers. Although features 
* described have been proven, Hewlett-Packard does not * 
* support the use of this program. It is given as a * 
* starting point for customers who need this type of 
* application. 
* 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

#include <stdio. h> 
#include <signal. h> 
#include Cfcntl. h> 
#include <errno. h> 
#include <time. h> 
#include Qermio. h> 
#define BUFSIZE 1024 I* max size for each remote terminal read *I 
#define PATH-LEN 80 I max pathname length for f i e  names I 
#define INACTIVITY-TO 900 I* 15 minute auto log off *I 
#define TTY 0 I* for array referencing *I 
#define COM 1 I* for array referencing *I 
#define TTYPATH "ldevltty" I* the path name for terminal TTY *I 
#define DEFAULT-BAUD B9600 I* the default baudrate if no "-sSPEED" *I 
#define SDEFAULT-BAUD "9600" I* default baudrate string *I 
#define REC-BYTE-SIZE 510 I number of characters per download record *I 
#define RTEBLOCKSIZE 256 I* number of characten per RTE-A file record *I , 
#define CIXDELAY 50000 I* length of delay loop to compensate for CIX -1 
#define RETRYMAX 5 I* number of times to try to get Cl prompt *I 
#define BREAKCOUNT 8 I* number of ACK's to send after break *I 
#define MASK(f) (l<<f) I* perform the bit shift on "1" "f" bits left *I 
#define SUPSHIFT(string,cptr) for(cptr = string;*cptr I= '\O9;cptr++) if(*cptr >= 'a' && *cptr <= '2') *cpb 
+= 'A'-'a' 
#define SDOWNSHIFT(strlng,cptr) for(cptr = string;*cptr I =  '\O';cptr++) if(*cptr >= 'A' && *cptr <= 'Z') 
*cpu += 'a'-'A' 
#define DELAY (t) for(t=O;t<CIXDELAY;t++)t += (10m(t12)) % 10; 

extern int errno; 
int fd [2] ; 
int justdownloaded; 
short baudrate; 
char prognam[l6] ; 
stnrct tennio io[2 1 ; 
int logfiledescriptor; 
char logfilename [PATH-LEN] ; 
int sight-handler() : 
int logPID = 0; 
int logcount = 0; 
struct sigvec sight-vec = { 

sigint-handler .0.0) : 
int sigusrl-handler() ; 
slruct sigvec sigusrl-vec = { 

siysrl~handler ,0,0);  

I* filedescripton for TTY and communication TTY *I ' 

I* flag to prevent timeout messages *I 
I* the baud rate value for communiclltion port *I 

I* the original configuration of the two ports *I 
I* the f ie  descriptor of the log file name *I 
I* the file name of log file *I 
I* signal handler for SIGINT *I 
I* the process ID of the logging process '1 
I* the number of bytes written to logfile *I 

I* signal handler for SIGUSRl in data log subroutine *I 

main (argc, argv) 
int argc; 
char **argv; 
t 

int nfound. readfds, writefds.exceptfds; 
int filemask[2] ,l,nbytes. temp,error; 
char *c, buf [BUFSIZE] ,compath[PATH-LEN] , termbaud[6] .liibaud[6] ; 
struct timeval timeout; 
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strcpy (prognam. *argv) ; 
SUPSHlFT(prognam. c) ; I Case fold I 
if (argc == 1) show-runstring(); I* exit, showing runstring *I 
if (argv[l:l[O] .== '-' && argv[l] [1] == 'q') { 

if((error = datalog(O.argv[l])) I =  0) 
fprinU(stderr. "'%s %s returned error: %d\n", 

prognam.arlgv[l] ,error) ; 
exit(-1); 
exit (0) ; 

1 

~printf(compath."/dev/%s".argv[l]); 
temp = 2; 
if ((argc > 2) && argv[2] [O] == '-' && arlgv[2] [ I ]  == 's ')  { 

if (strcmp(argv[2], "-~9600") == 0) baudrate = B9600; 
else if (strcmp(argv[2], "-~19200") == 0) baudrate = B19200; 
else if (strcmp(argv[2]."-~4800") == 0) baudrate = B4800; 
else if (strcmp(argv[2]. "-92400") == 0) baudrate = B2400; 
else if (strcmp(argv[2]."-~1200") == 0) baudrate = B1200; 
else if (strcmp(argv[2]. "-~300") == 0) baudrate = B300; 
else { 

fprintf (stderr, "Invalid baud rate\nP') ; 
show-runstring(:) ; I* exit, showing runstring * /  

1 
tempt+; I* show that we used this *I 
strcpy(linkbaud, argv[2] t2 )  ; 

I 
I 
else { 

baudrate = DEFAULT-BAUD; I* If no baud given, use default * /  
strcpy (linkbaud, SDEFAULT-BAUD); 

1 
I *  Try to open the selected device, and flush it *I 
if ((fd[COM] = open(compath. 0-RDWR)) == -1) { 

perror(compath) ; 
show-runstring() ; 

1 
if ((fd[TTY] = open(TTYPATH, 0-RDWR.)) == -1) pexit(TTYPATH) ; 
I* Get the current configurations of both ports *I 
if (ioctl(fd[TTY] ,TCGETA, &io[TTY]) == -1) 

pexit("ioct1 on fd[TTY] ") ; 
if (iocU(fd[COM] , TCGETA. &io[COM]) == -1) 

pexit ("ioctl on fd [COM] ") ; 
I* following errors must restore-ttys-exit, to restore terminal ports *I 
I* setup the communication TTY *I 
rawmode-tty (fd[COM] .io[COM] .baudrate) ; 
I* setup the tty (interactive terminal) */  
I* Be sure the line is not configured as  a modem, or logged off */  
io[TTY] .c-cflag &= -HUPCL; 
io[TTY] .c-cflag I = CLOCAL; 
for (i=argctl;i<=6;itt)argv[i][O] = '\0'; I* null invalid strings *I 
if (argc > temp) { 

if (argv[temp] [0] == '-' && iugv[temp] [1] == 'h') 
error = HPUXtoRTE(fd[COM] ,fd[TTY] . argv [tempt 11. 

argv[tempt2] ,argv[tempt3] ,argv[tempt4]); 
else if (argv[temp] (01 == '-' && argv[temp] [1] == 'r') 

error = RTEtoHPUX(fd [COM] .fd[TTY] , argv[temptl]. 
argv [tempt2], argv[tempt3]) ; 

else if (argvltempl [0] == '-' *P& argv[temp] [1] == 'd') 
error = download(fd [COM] ,fd[TTY] , argv [tempt 11, 

argv[temptZ] ,argv[tempt3]) ; 
else if (argv[temp] [0] == '-' && argv[templ[l] == '1') 

error = datalog(fd [COM] ,argv[temp] .argv[tempt l ]  , 
argv[lemp+21) ; 

else show-runstring() ; I* exit. showing runstring *I 
if (error == 0) restore-ttys-exit ("") ; 
sprintf(buf, "File transfer retunled error %dW,error) ; 
restore-ttys-exit (buf) ; 

1 
I* set up the terminal for remote terminal mode *I 
rawmode-tty (fd [TTY] , io[TTY] ,io[TTY] .c-cflagLCBAUD) ; 
if((io[TTY] .c-cflag & CBAUD) == B9600) strcpy (termbaud, "9600"); 
else if((io [TTY] . c-cflag & CBAUD) == B 19200) strcpy (termbaud, " 19200") ; 
else if ((io[TTY] . c-cflag & CBAUD) == B2400) strcpy (termbaud, "2400") ; 
else if((io[TTY] .c-cflag & CBAUD) == B12:OO) strcpy(termbaud, "1200"); 
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else strcpy(termbaud, "'?'??'?"); 
I* enable signals. Watch for the break cond. (exit remote term mode) *I 
sigvector (SIGINT. &sigint-vec,O) ; 
for (i=O;i<=l ;i++) { 

filemask[i] = MASK(fd[i]): 
if(ioctl(fd[i] ,TCFLSH.O)==-1) I* flush the input Queue *I  

restore-ttys-exit("Error during TCFLSH"); 
1 
I* home up, clear screen, and send a memory lock to terminal *I  
printf("\n\O33m\033H\O33J %s: Remote ".prognam) ; 
printf("terminallfi1e transferldownload program to HPlOOO \An"): 
printf("Term: %s baud REMOTE TERMINAL MODE Link: %s ".termbaud,compath); 
printf("Link speed: %s baud\r\nW.linkbaud) ; 
printf ("\033&dJ Remote Terminal Mode (") ; 
printf("BREAK to quitldownloadlfilelbreak remote"); 
printf (") \r\n I\rW); I* memory lock screen (NLlcursor up) *I 
fflush(stdout); I* let the output drain *I 

for (;:){ 
retry-select: 

readfds = 0; 
for (i=O;i<=l ;i++) readfds I = filemaskli] ; 
timeout. tv-sec = INACTIVITY-TO; I inactivity timer *I  
time0ut.t~-usec = writefds = exceptfds = 0; 
if ((nfound = select(5.&readfds,&writefds.&exceptfds, 

&timeout)) <= 0) 
if ((ermo & EINTR) && (nfound == -1)) { 

I* It is okay for us to re-enter select *I 
goto retry-select ; 

1 
else if (nfound == 0) { 

if (justdownloaded I =  0) goto retry-select; 
else { 

fprintf (stderr. "\r\nInactivity timer expired\r\nw) ; 
restore-ttys-exit("") ; 

) 
1 
else { 

fprintf(stderr, "Select returned %d\r\n".nfound); 
restore-ttys-exit("Se1ect failed") ; 

1 
justdownloaded = 0;  I* indicate entrance since download *I 
for(i=O;i<=l ;i++) 

if (readfds & filemask[i]) { 
if((nbytes = vread(fd[i] ,buf ,BUFSIZE)) > 0) 

vwrite(fd[(i+l)%2] ,buf.nbytes); 
else restore-ttys-exit("Se1ect Read ERROR"); 

) 
) I* End of infinite for loop *I 

char choice[l] ; 
int error; 

I* restore the terminal before we write to it *I 
printf ("\r\n\033&dJ Leaving") ; 
printf(" Remote Terminal  ode. \r\nW); 
printf("\033&dB(D)ownload. (R)te->hpux. (H)pw->rte, (L)eave %s, " .prognam) ; 
printf("or (B)reak remote (continue) '?\r\nN) ; 
vioctl(fd[TTYJ .TCFLSH.O); I* flush the input queue *I  
nonblocking-io(fd [TTY ] . 0) ; I* disable non-blocking 110 *I  
vread(fd[TTY] ,choice. 1); 
tolower(choice[O]) ; I* convert to lower case *I 
if (choice[OJ == 'b') { 

~rintf("\033&dl Sending a BREAK to "): , . 
printf("remote \r\nV) ; - 
vioctl(fd[COM] ,TCSBRK.O) ; I* send a break via COM *I 
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else if (choice[O] == 'd ')  { I* download remote *I 
justdownloaded = 1; I' flag that we may timeout here 'I 
printf("\033&dJ Download remote. Normal QUIT"); 
printf(" (%o) in effect \r\.n".io[TTY] .c-cc[l]); 
if (download(fd[COM] ,fd[TTY] , "". "", "") != 0) 

restore-ttys-exit ("Download failed") ; 
I' Reset the ports as  we like them 'I 

I 
else if (choice[O] == '1') { 

printf ("\033&dJ LEAVINlG") ; 
printf(" %s PROGRAM ",lprognam); 
restore-ttys-exit("") ; /' we will not return from this * /  

I 
else if (choice[O] == 'r') { 

if((error = RTEtoHPUX(fdl[COM] .fd[TTY] . "". "", '"')) I =  0) 
fprintf (stderr, "RTEtoHPUX returned error %d\n\rW, error) ; 

1 
else if (choice[O] == 'h ' )  

if((error = HPUXtoRTE(fdl[COM] ,fd[TTY] . ""."". "", "")) I =  O),, 
fprintf(stderr , "HPUXtoRTE returned error %d\n\r ,error) ; 

/ *  Restore the ports as needed for remote terminal mode */  
rawmode-tty(fd[COM] .io[COM] .baudrate); 
rawmode-tty (fd[TTY] .io [TTY] , io [TTY] . c-cflag&CBAUD) ; 
printf("\r\n\033&dJ Resuming Remclte Terminal Mode ("); 
printf("BREAK to quitldownloadlbreak remote) \r\nW); 

I 

rawmode-tty (filedescriptor, tty-termio,newbaud) 

I' Enable the TTY device (indicated by filedescriptor) lor the 
proper communication parameters. Guarantee that it is performing 
non-.blocking 110. Do not affect the cunrent contents of "tty-termio", 
so that it may be used for restoration. If fails, perform PEXIT. *I 

struct termio tty-termio; 
int filedescriptor, newbaud; 

{ 
I' enable interrupts on break. ignore parity errors 'I 
tty-termi0.c-iflag = BRKINT I IGNPAR; 
I* do not do any output processing of data 'I 
tty-termi0.c-oflag = 0; 
I* set up the port according to the requested baud rate *I 
tty-termi0.c-cflag = newbaud I CS8 I CR.EAD I CLOCAL; 
I* disable signals and do not flush data aln breaks *I 
tty-termi0.c-lflag = NOFLSH; 
I* set up the special characters *I 
tty-termi0.c-cc[O] = 0; I' VINTR character 'I 
tty-termi0.c-cc[l] = 0; I' VQUIT character *I 
tty-termi0.c-cc[2] = 0; I' VERASE character *I 
tty-termi0.c-cc[3] = 0; I* VKILL character *I 
tty-termi0.c-cc[4] = 1; I* VEOF = hAIN = 1 char min to satisfy reads 'I 
tty-termi0.c-cc[5] = 0; I' VEOL = TIME = 0 = no timeout 'I 
if (ioctl(filedescriptor ,TCSETAW. &tty-termio) == -1) 

pexit(stderr. "rawmode-tty ERROR in ioctl using TCSETAW: ") ; 
I* Enable non-blocking I10 'I 
nonblocking-io(fi1edescriptor , 1) ; I' enable non-blocking 110 'I 

I 

restore-ttys-exit (s) 

char *s; 
/ *  this restores the terminal ports to their original stater;, then does an 

exit after closing both files, and sending ;in error message 
if a string was passed. *I 

{ 
int i; 

for (i=O;i<=l;i++) { 
if (ioctl(fd[i]. TCSETAW, &io[i]) == -1) 
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perror("TCSETAW in restore-ttys-exit failed\nW); 
if(close(fd[i])==-1) 

perror("c1ose failed in restore-ttys-exit\nl'); 

if (*s == ' \0') exit(0); I* stop the program normally *I 
pedt(s) ; I' stop the program abnormally *I 

pexit(s) 
char 's; 
{ 

perror (s) ; 
exit(1); 

1 

download(com-fd, tty-fd, selectcode, downloadfile. sendbreak) 
int com-fd,tty-fd; 
char 'selectcode. *downloadfile. 'sendbreak; 
I 
Send a break to remote, then perform download to A-Series HP-1000 via 
RS-232 port (file com-fd). Perform necessary handshakes, as required. 
*I 
t 

struct termio com-io; 
unsigned short downloadaddr ,checksum; 
int i,error, filedescriptor, try; 
in1 num32 kblocks,residue. orignum32k; 
int xfer len,lastrecord,length; 
unsigne3 char buf [REC_BYTE_SIZEt6] ; 
char cpath [PATH LEN] ; 
char initbuf [9] , s c p ]  ; 

I* Setup both ports for normal input 'I 
cannonical-tty(tty-fd,io[TTY],O,O); I* cannonical, and map CR to NL *I 
cannonical-tty (com-fd.io[TTY] ,baudrate. 1); I* no echo *I 
if (*selectcode == '\0') { 

printf("What is the select code of serial device? (^D to quit) "); 
fflush(stdout) ; I* Be sure this message gets out first 

if (scanf("%2s".sc) == -1) return(0); I* test for ^D *I 
1 
else strcpy (sc.selectcode) ; 
sc[2] = '\O'; I* only allow two characters *I 
if (sendbreak[O] I =  '\Ow) { 

if (strcmp(sendbreak, "-b") I = 0) { 
fprintf(stden, "Must use \"-b\" option for break\nW); 
return(-1); 

1 
cann~nical-tt~(com-fd,io[~~~] ,B1200.1); I* no echo *I 
vioctl(com-fd,TCSBRK.O); I* send a break via COM *I 
cannonical tty (com-fd.io[TTY] . baudrate, 1); I* no echo 'I 
DELAY (i); I*  let break finish 'I 
for(try=BREAKCOUNT;try>O;try--) { I* satify speed sense *I 

vwrite(com-fd. "\006", 1) ; 
for(i=O;i<5000;i++) length = i t l ;  I* delay *I 

\ 
DELAY (I) ; I* let VCP message finish *I 

1 
DELAY (i) ; 
vioctl(com-fd. TCFLSH.0) ; I* Flush the incoming data line *I 
try = 0; 

wait4fiJe: 
if (try++ == 5) { 

printf("To0 many tries, quitting\nW); 
return (0) ; 

1 
if ('downloadfile == ' \0') { 

printf("What is the name of the file to download with (*D to quit) "); 
fflush(stdout) ; I* Be sure this message gets out fiist 

if (scanf("%s".cpath) == -1) return(0) ; I* test for ^D *I 
1 
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else strcpy (cpath.downloadfile) ; 
printf("Download HPlOOO A-Series with file \"%s\"\nV.cpath); 
if ((filedescriptor = open(cpath.0-RDONLY)) == - 1) 

if ((ermo & ENOENT) == ENOENT) { 
ptintf("%s: cannot open %s\n".prognam,cpath): 
goto wait4file; 

1 
else restore-ttys-exit("Opening file"); 

if (vread(filedescriptor,buft4, REC-BYTE-SIZE) I= REC-BYTE-SIZE) { 
fprintf(stderr. "READ of %s returned %d, requesting %d\n", 

cpath,length, REC-BYTE-SIZE); 
fprintf(stderr. " file may be too smaU\n"); 
return(0) ; 

1 
J 
orignum32k = num32kblocks = *(buft4) 0400 t *(buft5): 
residue = (buft6) 0400 t (buft7); 
printf("Down1oad %d full 64K byte blocks folllowed by a %d bytes partial block\nm, 

num32kblocks,residue) ; 
I* AU of the records sent to the HPlOOO (buf) are in the following 
format: 

+---------------------+------------------------------- t 

I \#words (byte pairs) I don't care 
+------.---------------+------------------------------- 

I 
t 

1 16 bit word of starting address for HP1000 load 
+------.---------------+------------------------------- 

I 
t 

I download word \#I (16 bits) I 
+---------------------+------------------------------- t 

I download word \#2 (16 bits) I 
+------.---------------+------------------------------- t 

I download word \ h - 1  (16 bits) I 
+ 

I download word \#n (16 bits) I + 
I arithmetic 16 bit checksum of address -> word \#n 
+------.---------------+-----------------,-------------- 

I 
t 

I* Initiate download by sending the bootstring, to VCP * I  

nonblockingio(com~fd.0); I* disable non-blocking 110 *I 
com-i0.c-iflag = IGNBRK I IGNPAR; 
com-i0.c-oflag = 0;  
corn-i0.c-cflag = baudrate J 
com-io. c-lflag = NOFLSH ; 
c o m ~ i o . c ~ c c [ 0 ]  = 0;  
com-i0.c-cc[l] = 0;  
com-i0.c-cc[2] = 0; 

CREAD I CLOCA 

com-i0.c-cc[3] = 0; 
com-i0.c-cc[4] = 9; I* VEOF = MIN = 9 char min to satisfy reads * I  
com io.c cc151 = 150; I* VEOL = TIME = 15.0 second timeout *I - - -  
V ~ O C ~ ( C O ~ - ~ ~ . T C S E T A W  .corn-io) ; 
sprintf(initbuf. "%%BCT%s'\r".sc); 
vwrite(com-fd.initbuf.7); I* send %BCTsc, sc is select code *I 
initbuf[9] = ' \0 ' ;  I* ]place a null in buffer *I 
if ((error = vread(com-fd.initbuf, 9)) ! = 9) { 

fprintf(stderr,"Read length err0.r. Length: %d\n".error); 
return(0) ; 

1 
J 
if (strcmp(initbuf. "%BCT77\r\r\nW) != 0) { 

fprintf(stderr. "Did not get correct echo from VCP\n"); 
return(0) ; 

1 
ker-len = REC-BYTE-SIZE; I* number of bytes we are sending *I 
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buf[l] = 0; 
downloadaddr = 0; 
printf(". . .first handshake to HPlOOO complete\r\n"); 
goto firstentry; / *  start in middle of loop */  
/ *  download loop * /  

nextrecord: 
if (num32kblocks == 0) 

if (downloadaddr t (REC-BYTE-SIZEI2) >= residue) { 
lastrecord = 1 ; 
xfer-len = (residue - downloadaddr)*2; / *  last record*/ 

xfer-len = REC BYTE SIZE; / *  near the end */  
else if (downloadaddr t REC-BYTE-SIZE/T > 01d000) { 

/ *  this many bytes will overflow us, send less * /  
xfer-len = (0100000 - downloadaddr)*2; / *  starting addr * /  

1 
else 

xfer-len = REC-BYTE-SIZE; I* we can go max size * /  
if (vread(fi1edescriptor. buf t 4  .xfer-len) 1 = xfer-len) { / get next record */  

fprintf(stderr."\r\nERRORI READ length = %d, expected %d\r\n\nW, 
error, xfer-len) ; 

fprintf(stderr,"downloadaddr = %d, num32kblocks = %d\n\rW. 
downloadaddr , num32kblocks) ; 

return(0) ; 
1 

firstentry: 
buf [0] = xfer_len/2; / *  number of words to send */  
checksum = downloadaddr; / *  initialize checksum *I 
buf[2] = downloadaddr / 256; / *  MSB addr */  
buf[3] = downloadaddr % 256; / *  LSB addr */  
if (handshake(com-fd) I = 0) =turn(-1) ; 
for (i=l ;iCder-len; i=it2) / *  xfer-lent3 is last byte */  

checksum = checksum t (buf[it3] 256) t buf[it4]; 
buf[xfer_len+4] = checksum / 256; / *  MSB of checksum * /  
buf[xfer-lent51 = checksum % 256; / *  LSB of checksum *I 
vwrite(com-fd, buf, xfer-lent6) ; 
downloadaddr = downloadaddr t xfer_len/2; / *  get new address */  
if ((xfer-len I =  REC-BYTE-SIZE) && (lastrecord == 0)) { 

switch (orignum32k-nurn32kblockstl) { 
case 64: 

printf(". . .finished a 64K byte block'(4 megabyte boundary)\nm); 
break; 

case 32: 
printf(". . .finished a 64K byte block (2 megabyte boundary)\nV); 
break; 

case 16: 
printf(". . .finished a 64K byte block (1 megabyte boundary)\nM); 
break; 

case 8: 
printf(". . .finished a 64K byte block (0.5 megabyte boundary)\nfl); 
break; 

case 4: 
printf (". . .finished a 64K byte blotk (0.25 megabyte boundary)\nm); 
break; 

default: 
printf(". . .finished a 64K byte block\nW); 
break; 

1 
/' Send the null record to indicate a map set change * I  
for(i=O;i<=S;itt)buf[i] = 0; I* 3 null words to send *I 
if (handshake(com-fd) I =  0) return(-1); 
vwrite(com-fd,buf. 6); 
downloadaddr = 0; 
num32kblocks--: 

1 
if (lastrecord == 0) goto nextrecord; / *  . . .and continue on * I  

/* WE ARE FlNISHED WITH THE DOWNLOAD1 send a RS-CR & wait for esc */  

if(read-esc-seq(com-fd) I =  O)retum(-1); / *  wait for esc.. .dcl * /  
vwrite(com-fd. "\036\rW.2); / *  indicate finished */  
printf("D0WNLOAD SUCCESSFUL"); /* FINISHED * /  
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handshake (comm-filedesc) 
I* Perform the proper handshaking to the port (which is connected to 

an RS-232 cable, connected to the VCP port of an HP1000. 
This handshake involves reading 8 bytes, which will be "ESC-&- 
p-1-s-2-R-DCI ", then sending 5 bytes (which are ignored 
by VCP) , then receiving a DCl . "comm-filedesc" is the filedescriptor 
returned by an open call to the communication port. Sets minimal 
read size (MlN) to 1 character. *I 

char handshake-buf [8] ; 
int length; 
struct termio handio; 
vioctl(comm~filedesc. TCGETA, han~dio) ; 
handi0.c cc141 = 8; I* VEOF = MlN = 8 char min to satisfy reads *I 
v ioc t l (co~m~f~ledesc  ,TCSETA, handio) ; 
handshakebuf[b] = ' \0 ' ;  I* initialize with NULL *I 
if ((length =vread(comm-filedesc. himdshake-buf, 8)) 1= 8) { 

printf ("Handshake failedl length = %d\n" .length) ; 
return(-1) ; 

1 
if(strcmp(handshake-buf, "\033&pls2R\021") I =  0) { 

printf ("Handshake failedl receive buf = %s\n", handshake-buf) ; 
return(-1); 

1 
;write(comm-filedesc, "Ignor". 5) ; 
handi0.c cc141 = 1; I* VEOF = MIN = 1 char min to satisfy reads *I 
vioct l (co~m~f~ledesc,  TCSETA, handio) ; 
handshake buflll  = ' \0'; I* initialize with NULL *I 
if (vread(c';;m<filedesc. handshake-buf, 1) I = 1) { 

printf("DC1 Handshake failedl length = %d\nW,length); 
return(-1) ; 

1 
If (strcmp(handshake-buf. "\02lW) I =  0) { 

printf ("DCI handshake failed,receive buf = %s\nV, handshake-buf) ; 
return(-1); 

1 

read~esc~seq(comm~fi1edesc) 
I* Verify the esc.. .dcl handshake *I 
1 

char handshake-buf [8] ; 
int length; 
struct termio handio; 
vioctl(comm filedesc, TCGETA. handio) ; 
handi0.c ccr4] = 8; I* VEOF = MlN = 8 char min to satisfy reads *I 
vioctl(co~m-filedesc, TCSETAW, handio) ; 
if ((length = vread (comm-filedesc. handshake-buf, 8)) 1 = 8) { 

printf ("Handshake failedl length = %d\n" ,length) ; 
return(-1); 

1 

bufcmp(buf .string) 
char *buf,*string; 
I* This routine is much like strcmp, but allows the buffer to 
be of anylength, and just requires that all the characters in buf 
match that of string. else return -1. Note that it is not 
a requirement that the first string end in T O ' .  *I 
{ 

int 1; 
for(i=O; *buf == *string; buf++.string++,i++); 
if (i == 0) return(-1); I* failed on first char *I 
if((*(string-1) == '\OS) I I ('string == TO')) return(0); 
return(-1) ; 

1 
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vwrite(fi1edescriptor. buffer, charlen) 
int filedescriptor.char1en; 
char 'buffer; 
I* this subroutine does a VERIFY write. It checks the error code from 
the write, and if fails, prints the appropriate message and exits after 
restoring ports. If passes, it returns the number of characters. *I 
{ 

in1 char-count; 
if((char-count = write(filedescriptor.buffer,charlen)) == -1) 

restore-ttys-exit ("VWRITE failed") ; 
if (char-count == charlen) return; 
fprintf(stderr, "VWRITE count failed. Charlen: %d, char-count: %d\nW, 

charlen,char-count) ; 
restore-ttys-exit() ; 

1 

vread (filedescriptor, buffer, maxcharlen) 
int filedescriptor, maxcharlen; 
char 'buffer; 
I* this subroutine does a VERIFY read. It checks the error code from 
the read, and if fails, piints the appropriate message, restores terminal 
ports, and exits. If passes, it returns the number of characters. *I 
I 

int char-count; 
if ((char-count = read(filedescriptor,buffer .maxcharlen)) == -1) 

restore-ttys-exit("VREAD failed") ; 
retum(char-count) ; 

1 

vioctl(fi1edescriptor , options, parameter) 
int filedescriptor,parameter; 
/ *  this subroutine does a VERIFY read. It checks the error code from 
the read, and if fails, prints the appropriate message, restores terminal 
ports, and exits. If passes, it returns the number of characters. * I  
t 

int error; 
if((error = ioctl(filedescriptor.options,parameter)) == -1) 

restore-ttys-exit("VI0CTL failed"); 
return (error) ; 

1 

pick(message, choices.CRvalue) 
char *message. *choices.CRvalue; 
I* send message until receive valid choice. "choices" is a character string. 
all of which must be in lower case letters. If invalid choice, send the valid 
choices and re-prompt. */ 
I 

char  choice.'^; 
sendmsg: 

c = choices; 
printf("%sV, message) ; 
fflush(stdout) ; I* Be sure this message gets out first */ 
vread(1 ,&choice.2); 
if (choice == ' \n l)  choice = CRvalue; 
if (choice >= 'A' && choice <= 'Z')choice+=('a'-'A'); 
tolower(choice) ; 
while(*c I =  '\0') 

if (*(c++) == choice) return(choice); 
printf ("Valid choices: %s\n".choices) ; 
goto sendmsg; 

1 

cannonical-tty (filedescriptor, tty-termio, baud ,noecho) 
I* Enable the TTY device (indicated by filedescriptor) for the 

proper communication parameters. Guarantee that it is performing 
non blocking 110. Do not affect the current contents of "tty-termio". 
so that it may be used for restoration. Output CRLF for NL. Use 
current baud rate. This is what should be used for interactive 
terminal 110. If error, exit. If noecho == 0, do not perform echos. 
or post-process output data. Disable non-blocking 110. Make 
baudrate from baud, unless 0, then use from tty-termio. *I 
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struct termio tty-termio; 
int filedescriptor. baud. noecho; 
{ 

I* Set up terminal port (see man page on. TERMIO) *I 
tty-termio.c-oflag = ONLCR I OPOST; 
if (baud == 0) 

tty-termio. c-cflag=(tty-tennio. c-cflagBCBAUD) I CS8 / CREAD I CLOCAL; 
else tty-termi0.c-cflag = baud I CS8 1 CREAD I CLOCAL: 
If (noecho I =  0) { 

tty-termi0.c-iflag = 1GNPA.R; 
tty-termi0.c-oflag = 0; 
tty-termi0.c-lflag = ICANCIN: 
tty-termi0.c-line = '\000'; 
tty-termio. c-cc [O] = 0; I* VINTR character *I 
tty-termi0.c-cc[l] = 0; I* VQUIT character *I 
tty-termi0.c-cc [2] = 0; I* VERASE character *I 
tty-termio. c-cc [3] = 0; I* VKILL character *I 
tty-termi0.c-cc[4] = 1 ; I* VEOF = I *I 
tty-termi0.c-cc[5] = 0: I* VEOL = 0 *I 

1 
else { 

tty-termi0.c-lflag = ISIG I ICANON 1 ECHO I ECHOE IECHOK; 
tty-termi0.c-oflag = ONLCR I OPOST; 
tty-termi0.c-iflag = IGNPAR I ICRNL; 

1 
I* use usen's pre-defied EOF, EOL. er:ase. kill. and QUIT characters *I 
vioctl(filedescriptor. TCSETAW, &tty-termlo) ; 
nonblocking?o(filedescriptor 0 )  ; I disable non-blocking I10 I 
return(0) ; 

1 

nonblocking_io (filedescriptor, enabie) 
int filedescriptor ,enable; 
I* This routine enablesldisables non blocking I10 accarding to "enable". 
If enable I =  0,  non-blocking I10 is enabled. If non-blocking 110 is 
enabled, ERRNO can give the error message: "operadon would block". *I 
4 

vioctl(filedescriptor . FIOSNBIO. &enable) : 
renun; 

1 

show-runstring() 
I* perform an exit after displaying the run string. *I 

fprintf(stderr, "Remote terminal mode usage:\n\t%r TTY [-sSPEED]\n",prognam); 
fprintf(stderr, "HPUX-RTE Ne  transfer only usage:\n\t%s TTY [-sSPEED] -h 

[SOURCEFILE [DESTINATIONFILE [FILETYPE [c)k]]]]\n", 
prognam) ; 

fprintf(stderr, "RTE-HPUX file transfer only usage:\n\t%s TTY [-sSPEED] -r 
[SOURCEFILE [DESTINATIONFILE [ok] ] ]\n" , 

prognam) ; 
fprintf(stderr. "HP1000 download only u~sage:\n\t%s TTY [-sSPEED] -d [SELECTCODE 

[DOWNLOADFILE [-b] ] ]\n",prognam); 
fprintf(stderr,"Data log only usage:\n\t%s TTY I-sSPEED] -1LOGFILE [-a 

[ok] )\nW,prognam): 
fprintf (stderr, "Quit data log usage:\n\t%s -qPID\nW .prognnm) ; 
exit(-1); I* Stop program *I 

1 

RTEtoHPUX(com-fd, tty-fd, rtesource. hpwdest, ok) 
int com-fd, tty-fd; I* file descriptors of communication and term. ports *I 
char *rtesource. 'hpwdest. *ok; 
t 

FILE *fopen(), *fp; 
int temp, bytecount; 
int i. 1ength.type; 
chm buf [RTEBLOCKSlZE] ,initbuf PATH LEN ; 
chm *c .spath[PATH-LEN ] .dpath\PATHILEN1 ; 
cannonical-tty (tty-fd,io[TTY] .O.O) ; I* cannonlcal. and map CR to NL *I 
printf("RS-232 File transfer udlity RTE-A --> HPUX\nW); 
if (*rtesource == '\0') { 

printf("Path name of RTE-A source file? (-D to quit) ") ; 
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fflush(stdout) ; I* Be sure this message gets out first *I 
if (scanf("%s",spath) == -1) return(0); I*  test lor *D *I 

j 
else strcpy (spath,rtesource) ; 
if ('hpwdest == ' \0') { 

printf("Path name of HPUX destination file? ('D to quit) "); 
lflush(stdout) ; I* Be sure this message gets out first *I 
if (scanf("%s",dpath) == -1) return(0); I* test for ^D *I 

else strcpy(dpath.hpwdest) ; 
printf("Transfer from \"%A" to \ "%s\"\nW ,spath,dpath); 
I* we will assume the RTE-A system we are talking to is ~ n n i n g  

a copy of CI. We will create a "cow command to send Ule f i e  
out to the RS232 link, and save all input. Trap the error 
message that the file does not exist. Send a 'D first in case 
we are in copy mode. *I 

if ((type = init-ci(com-fd,spath)) < 0) return(-99): 
if (type == 0) { 

fprintf(stderr. "No such RTE-A file. \"%s\"\n".spath) ; 
return(1) ; 

printf ("RTE-A file type is %d\n" . type) ; 
if ((fp = fopen(dpath, "r")) I =  NULL) { 

if (*ok == '10') { 
spdntf (buf, "\ "%s\" already exists, ok to overwrite? [y] ". 

dpath) ; 
if (pick(buf,"ynW, 'y') == 'n') return(0): 

1 
Llse if (strcmp(ok,"ok") I =  0) { 

fprintf (stderr, "Must specify \"ok\" to overwrite file\nW) ; 
return(0) ; 

1 
1 
if ((fp = fopen(dpath."w")) == NULL) { 

perror(dpath) : 
return(0) ; 

J 
s ~ r i n t f  (initbuf. "co %s 1 :cn $session 34b 2:cn $session 33b 100000b\r".s~ath~ : 
iwrite(com-fd,ini!buf ,strlen(initbuf)); 
vread(com fd. buf. RTEBLOCKSIZE] : 
if(stqhrk(6uf ,initbuf) == NULL) reiurn(-48) ; 
SUPSHIFT(spath, c) ; 
vread(com-fd,buf, RTEBLOCKSIZE) : 
if (bufcmp(buf. "Copying ") I = 0) return(-47); 
printf ("\n") ; 
bytecount = 0; 
if (type == 4 1 1  type == 3) { I* Ascii file. Remove CR's *I 

for(;;){ 
if ((length = vread(com-fd. buf, RTEBLOCKSIZE)) == 0) 

return(-55) ; 
i = 0: 
while(i < length) { 

if (iscopy-done(com-fd,buf ,i.&length) == 0) 
goto finished; 

I *  Place all characters but CR in file *I 
if(buf [i] I =  '\r ') fputc(buf [i] .fp); 
i t+ ;  
if(+tbytecount % 1000 == 0) 

printf ("\033A\t%d Kbytes.. .\n". 
bytecount11000) ; 

1 
1 

1 
else if ((type == 1) I I (type == 6)) { 

rawmode-tty (com-fd,io[COM] , baudrate); I* place in raw mode *I 
nonblocking-io(com-fd .0) ; I* disable non-blocking 110 *I  
for(;;) { 

if ((length = vread(com-fd.buf, RTEBLOCKSIZE)) == 0) { 
DELAY (temp) ; I* wait for data *I 
if ((length = vread(com-fd,buf .RTEBLOCKSIZE)) 

== 0) 
return(-55); 

1 
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i = 0; 
while(i < length) { 

if (iscopy-done(com-fd. buf, i,&length) == 0) 
goto finished; 

fputc@uf[itt] .fp); 
if (ttbytecount % 1000 == 0) 

printf("\033A\t%d Kbytes.. .\n", 
bytecount11000) ; 

1 
else { 

printf ("Invalid file type\nM) ; 
return(-7) ; 

1 
finished: 

fflush(fp); 
fclose(fp) ; 
printf ("File transfer complete. \"%s\": %d bytes.\n",dpath,bytecount) ; 
return(0) ; 

1 

iscopy-done(filedescriptor,buffer .l.length) 
int filedescriptor,i. *length; 
char *buffer; 
I* Test for the "[ok]\r\n" message in the incoming d(8ta stream, indicating 
that the RTE-A "co" program is flnished. Return(0) if it is. If "length" 
is not long enough for test, a read for the additional characters will be 
made, and appended to buffer *I 
{ 

int diff; 

if (bufferli] I =  '1') return(-1); 
if ((diff = 'length - I) <= 5) 

*length += vread(fi1edescriptor. buffert*length.diff) ; 
return(bufcmp(bufferti. " [ok] \r\n")) ; 

1 

HPWXtoRTE(com-fd, tty-fd,hpuxsource.rtedest,ftype,~ok) 
int com-fd, tty-fd; I* file descriptors of commnnlcation and term. ports *I 
char *hpuxsource, *rtedest. *ftype, *ok; 
I* Transfer a file from a HPUX system to an RTE-A system running CI *I 
4 

FILE *fopen(). *fp; 
unsigned short checksum; 
int temp,bytecount.ctrl-d; 
in1 i. type; 
char buf [RTEBLOCKSIZEt2] .initbuf[PATH-LEN] . fgetc() , toupper() ; 
char *c, spath [PATH-LEN] . dpath[P~TH-LEN] ; 

cannonical-tty(tty-fd.io[TTY] ,0,0); I* cannonical, and map CR to NL *I 
printf("RS-232 File transfer utility HPUX --> RTE-A\nW); 
if (*hpuxsource == '\0') { 

printf("Path name of HPlJX source file? (^D to quit) "); 
fflush(stdout); I* Be sure this messhge gets out first *I 
if (scanf("%s".spath) == -1) return(0); 

1 
else strcpy (spath. hpuxsource) ; 
if ((fp = fopen(spath, "r")) == NULL) ,( I* Verify HPUX f ie  exists *I 

penor(spath) ; 
return(0) ; 

J 
if (*rtedest == '\0') { 

printf("Path name of RTIE-A destination file? ('D to quit) "); 
fflush(stdout) ; I* Be sure this message gets out first *I 
if (scanf ("%sW,dpath) ==: -1) return(0); 

1 
else strcpy (dpath,rtedest); 
for(i=O;dpath[i] I= '\O' ;ltt)if (dpath[i] == ' : ') { 

fprintf (stden, "Invalid character ' : ' in \"%s\"\n".dpath); 
return (- 1) ; 

1 
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printf("Transfer from \"%s\" to \"%s\"\n",spath.dpath); 
if (*ftype == ' \0 ')  

type = pick("RTE-A file type of destination file? (3) ","1346",'3')-'0'; 
else { 

if ('ftype == '1') type = 1; 
else if (*ftype == '3') type = 3; 
else if (*ftype == '4') type = 4; 
else if ('ftype == '6') type = 6; 
else { 

fprintf(stden, "Invalid file type. \"%s\"",ftype); 
exit(-11); 

1 
1 

if ((temp = init-ci(com-fd,dpath)) < 0) return(-99); 
if (temp > 0) { / *  guarantee running CI program * /  

if (*ok == ' \0') { / *  File exists I * /  
sprintf(buf. "\"%s\" already exists, ok to overwrite? [y] ". 

dpath) ; 
if (pick(buf,"yn".'yl) == 'n') return(0); 

1 
else 

if(strcmp(ok."ok") I =  0) { 
fprintf("Specify \"ok\" to overwrite file\nm); 
return(-1) ; 

1 
else printf("0verwriting RTE-A file \"%s\"\nW,dpath) ; 

1 
if (type == 4) { 

fprintf(stden."Final fiIe type will be RTE-A type 3\nW); 
type = 3; 

1 
printf("\nW); / *  go down a line for data transfer progress display * /  
if (type == 3) { 

sprintf(initbuf, "co 1 %s d;cn $session 34b 2;cn $session 33b\rm,dpath); 
vwrite(com-fd, initbuf, strlen(initbuf)) ; 
vread(com-fd, buf, RTEBLOCKSIZE) ; 
SUPSHIFT(dpath.c) ; 
vread(com-fd. buf, RTEBLOCKSIZE) ; 
if (bufcmp(buf, "Copying 1 to ") I = 0) return(-33); 
bytecount = i = ctrl-d = temp = 0; 
rawmode-tty(fd[COM] .io [COM] , baudrate); 
nonblocking-io(fd[COM] ,0) ; / *  disable non-blocking 110 */  
sleep(1); / *  let the RTE-A copy program catch up * /  
while ((buf [i]=fgetc(fp)) I =  EOF) { 

if(buf[i] == '\004') { 
if(ttctr1-d == 1) 

printf("Warning: ^D byte(s) removed\nW) ; 
1 
else if(buf [i] == ' \n') { 

buf[it+] = ' \r '; 
/ *  DELAYfj); * I  

vwrite(com-fd, buf.i); 
buf[i++] = ' \ n l ;  
buf[i] = ' \0 ' ;  
if(get-rte-resp(com-fd,buf) l=O)return(-21) ; 
i = 0; 

1 
else { 

if(i++ > RTEBLOCKSIZE-2) { 
printf ("File buffer overflow\n") ; 
return(-4) ; 

1 
J 
if(++bytecount % 1000 == 0) 

printf(" A\t%d Kbytes.. .\n". 
bytecount/1000); 

1 
1 
buf[O] = '\004'; / *  a EOT tells RTE we are finished * /  
vwrite(com-fd,buf, 1); 
if (get-rte-resp(com-fd. "\004[ok]\r\n") I = O)return(-22); 
if (temp I =  0) printf("Transferred %d bytes, deleted %d 'D bytes\nW, 

bytecount, ctrl-d); 
else printf ("Transferred %d bytes\nW , bytecount) ; 
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1 
else if (type == 1 1 I type == 6) { 

I '  to transfer a type 1 or a type 6 file, a program "1PROGRAMSlHPUXl.RUN" is 
required on the HPlOOO system. Below is an example source for this file: 

ftn7x,q,d 
Sfiles 0,O 
Scds off 

program HPUX1(4,25). RMTERMl840 type 1 file transfer programc86 1209.1033> 

This program allows a type 1 file to be transferred between a HP9000 
model 840 (running HP-UX) and an HP-1000 A-Series (running RTE-A). It 
is used in place of Cl's CO command, to handle binary data. 

It is invoked using the string: "RU,HPUXl .RUN,IRTE-A-FILE,SIZE.TYPE" 
Where RTE-A-FILE is the destination file name 

SIZE is the destination file size (defaults to 10 blocks) 
TYPE is the destination file type (defaults to type 1) 

implicit none 
integer wlen, FmpWrite,areg, breg,i,prams(5), tlog,prambuf (40) .vaI 
integer type, FmpOpen. dcb(l44), ichecksum(2) ,promptsenor. buf (129) 
integer*4 dchecksum 
character* 63 filedesc, cpram,name 
equivalence (ichecksum,dchecksum) , (cpram,prambuf) 

data promptl5137Bl ! make prompt character a "LF-" 

call r m ~ a r   rams) 
if (praAs(fi .eq.'l) then 

write(1. '("Usage: HPUXl FILENAME [size] [type] ") ') 
write(1, ' (" Where LU 1 is the input LU and FILENAME is out")') 
write(1. ' (" size is number of blocks [ lo ]  ") ') 
write(1, ' (" type is file type [ I ]  ") ') 
stop 

endif 
if (prams(2) .le. O)prams(2) = 10 I default = 10 blocks 
if (prams(3) .le. O)prams(3) = 1 ! default is type 1 file 
call getst(prambuf, -80, tlog) 

create the RTE-A file name 

call SplitCommand(cpram.name.cpram. ' . ') 
call FmpBuildName(filedesc,name, ' ' ,0,  ' ' .pritms(3) ,prams(2) -0, ' ') 

Try to open the RTE-A file for writing 

call FmpPurge(fi1edesc) ! be sure file is gone, for type change 
type = FmpOpen(dcb,error. filedesc, ' WC' .I) 
if (error .I t .  0) then 

call FmpReportError(error. filedesc) 
stop 

endif 

Transfer the data 

do while (1 .eq. 1) ! loop forever 
call exec(1,50101B.buf,-2SH.prompt.-2) 
call abreg(areg,breg) 
if ((iand(areg.377b) .ne. 0) .or. (breg .ne. 258)) then 

write(1, '("ERR: areg: ",06, "B, breg: ",06, "B")')areg,breg 
stop 

endif 
dchecksum = 0 
do i=1,128 

val = iand(buf(i) ,77777B) 
if (buf(i) .lt.O) dchecksum = dchecksum t lOOOOOb 
dchecksum = dchecksum t val 

end do 
if ((buf(129) .eq. 177777B) .and. (ichecksuni(2) .eq. 0)) then 
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call FmpClose(dcb,error) 
if (error . It .  0) call FmpReportError(error, filedesc) 
call exec(2,2001B, 3012B,-2) lsend an "ACK,LFn to show done 
stop 

else if (ichecksum(2) .ne. buf(129)) then 
write(l,'("Checksum error: ",i6,"vs",i6)') 

t buf (129) ,ichecksum(2) 
stop 

endif 
wlen = FmpWrite(dcb,error.buf, 256) 
if (error .It. 0) then 

call FmpReportErrot(error.filedesc) 
stop 

endif 
if (wlen .ne. 256) then 

write(1, ' ("FmpWrite ERROR: WLEN: ".i4) ')wlen 
stop 

endif 
end do 
end 

................................................ I *  

I* find how many blocks we need to create *I 
bytecount = 0; 
while (fgetc(fp) I =  EOF) bytecounttt; 
if ((fclose(fp) == EOF) I I (fp = fopen(spath, "r")) == NULL) { 

penor (spath) ; 
return(-8) ; 

1 I* close.. .and re-open file I 
sprintf(initbuf."HPUXl %s %d %d;cn Ssession 34b 2;cn Ssession 33b\rW. 

dpath. (bytecounttRTEBLOCKSIZE-1) 1 RTEBLOCKSIZE,type); 
vwrite(com-fd,initbuf, strlen(initbuf)); 
nead(com-fd, buf. RTEBLOCKSIZE) ; 
bytecount = 0;  
tawmode-tty (fd [COM] , io[COM] ,baudrate); 
nonblockingio(fd[COM] ,0) ; I* disable non-blocking I10 *I 
for ( ; ;I  { 

if (get-rte-resp(com-fd. "\n") ! = O)return(-3) ; 
i = 0;  
if(temp == EOF) break; I* Send end of file record *I 
while ((temp=fgetc(fp)) != EOF) { 

buf[itt] = temp; 
if (i == RTEBLOCKSIZE) break; 

1 
if (temp == EOF) { 

if(i == 0) break; I* Send end of file record *I 
~rintf("Added %d Dad bvtes\nn. 

RTEBLOCKSIZE-i) : 
while(i<RTEBLOCKSIZE)buf [ i t t ]  =O; 

1 
~ o r ( c h e c k s u m = i = 0 ; i < ~ ~ ~ ~ ~ 0 ~ ~ ~ 1 ~ ~ ; i t = 2 )  { 

checksum t= (buf [i]&0377) *0400: 
checksum += buf[itl]&0377; 
if ((bytecount t= 2) % 1000 == 0) 

printf(" A\t%d Kbytes.. .\n", 
bytecount11000) ; 

1 
buf ~RTEBLOCKSIZEI = checksum/256; 
~U~~RTEBLOCKSIZE;~ ]  = checksum & 255; 
vwrite(com-fd,buf. RTEBLOCKSIZEt2) ; 

1 
~O~(~=O;KRTEBLOCKSIZE; buf [ i t t ]=0) ; 
buf[itt]=0377; 
buf[itt]=0377; I* make invalid: End of File *I 
vwrite(com-fd.buf. RTEBLOCKSIZEt2) ; 
I* Wait for "ACK LF" from HPUXl program *I 
if(get-rte-resp(com-fd, "\006\n") ! = O)return(-3) ; 
printf("Transferred %d bytes (%d RTE-A blocks)\n", 

bytecount, bytecountlRTEBLOCKSIZE) ; 
1 
else { 

printf("1nvalid type, %d\nV, type) ; 
sprintf(initbuf."cn Ssession 34b 2;cn Ssession 33b\rM); 
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vwrite(com-fd, initbuf, strlen (initbuf)) ; 
vread(com-fd.buf, RTEBLOCKSIZE) ; remove the echo *I 
return(-30) ; 

iclose (fp) ; 
printf("Successful file transfer HPUX -.-> RTE\n"); 
return(0) ; 

1 

get-rte-resp(filedescriptor, expected) 
int filedescriptor; 
char *expected; 
I* Verify that RTE-A responded as  predicted, else output message and 

display RTE-A message up to a LF. *I 
l 

int len, 1ength.i; 
char buf [RTEBLOCKSIZE] ; 

len = strlen(expected); 
if (len > RTEBLOCKSIZE) restore-ttyrr-exit("Request length error"); 
I* printf("get-rte-resp(filedescriptor,%s), len = %d\n",expected,len);*l 
length = vread(filedescriptor.buf,len); 
while(1ength < len) 

length += vread(filedescriptor,buf+length,len-length) ; 
i = 0; 
while(*expected I =  '\0') 

if ((buf[i] I =  *expected++) I I (i++ == length)) { 
buf [lengthi-l] = '\0' ; I* make it a string *I 
printf("ERR0R: RTE-A message: ") ; 
while(buf [l.ength] I = ' \nl) { 

for(i=O;idength; it+)if(bufli) == '\n') { 
bufIi+l] = ' \0'; I* shorten *I 
printf("%sW .bur); 
return(-1) ; 

1 
irintf("%s",buf); 
length = vread(filedescriptor. buf, 79) ; 
buf[length+l] = ' \0'; I* make it a string *I 

1 

init-ci (filedescriptor, rtefilenarne) 
int filedescriptor; 
char Vtefilename; 
I* Initialize and verify CI is running. Send a 'D first in case we are 

currently perfomina a "cow command. If file exists, returns integer file type. 
Returns a 0 if does not exist, and returns -1 if in~proper CI communication. *I 

t 
int 1ength.i.retry; 
long available; 
char resp [RTEBLOCKSIZE] . buf (RTEBLOCKSIZE] ; 

I* set up the communication line *I 
camonical-tty(filedescriptor.io[TTY] .baudrate, 1); I* no echo *I 
I* guarantee have CI. Send a 'D to terminate any "co" command *I 
viocU(filedescriptor,TCFLSH ,O); I* remove any input *I 
vwrite(fiiedescriptor. "\004". 1) ; 
DELAY(i); I* allow the 'D to satisfy CI or the CO command *I 
vwrite(filedescriptor. "\r". 1) ;  
vioctl(filedescriptor. FIONREAD,&avajlable) ; 
if (available == 0) DELAY (1) ; I* give it some more time *I 
vioctl(filedescriptor, FIONREAD, &available) ; 
if (available == 0) { 

vw~te(filedescriptor. "\06", 1) ; I* send an ACK *I 
DELAY (il; 
vwrite(filedescriptor, "\06", 1) ; I* send an ACK *I 
vioctl(filedescri~t0r. FIONREAD. &available) : 
if (available ==' 0) ;eturn(-3) ; 1; no data is available *I 
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1 
length = vread(filedescriptor, buf ,RTEBLOCKSIZE) ; 
while ((bufcmp(resp+length-3,"\004\r\n") I =  O)&& 

(bufcmp(resp+length-4, "\04\021\r\n") I =  0)&& 
(bufcmp(resp+length-5, "\06\04\021\r\n") I =  0)){ 

if (retry-- == 0) return(-2); 
DELAY(i); I* allow the line to settle *I 
vioctl(filedescriptor,TCFLSH.O) ; I* remove any input * /  
vwrite(fiedescriptor. "\006". 1) ; 
DELAY(i); I *  allow the ACK to satisfy any ENQ-ACK *I 
vwrite(filedescriptor. "\004", 1); 
DELAY(1); I* allow the ^D to cause a new read *I 
vwrite(filedescriptor. "\r", 1); 
vioctl(filedescriptor. FIONREAD, &available) ; 
if (available == 0) DELAY (1) : I* give it some more time *I 
vioctl(filedescriptor, FIONREAD, &available) ; 
if (available == 0) return(-3) ; I* no data is available *I  
length = vread(filedescriptor, resp, RTEBLOCKSIZE); / read CRLF echo *I 

1 
sprintf(buf. "cn $session 34b;cn $session 33b 100000b;dl %s fir", 

rtefilename) ; 
vwrite(filedescriptor,buf, strlen(buf)) ; 
vread(fi1edescriptor. resp, RTEBLOCKSIZE) ; 
if(strpbrk(resp,buf) == NULL) goto invalid; 
vread(fi1edescriptor. resp, RTEBLOCKSIZE) ; 
if (bufcmp(resp."directory ") == 0) { 

vread(fi1edescriptor. resp. RTEBLOCKSIZE) ; 
if (strpbrk(resp. "name") == NULL) goto invalid; 
if(strpbrk(resp."typem) == NULL) goto invalid; 
if(get-rte-resp(filedescriptor. " \r\n") I = O)return(-1) ; 
length = vread(filedescriptor,resp. RTEBLOCKSIZE) ; 
if (get-rte-resp(fiedescriptor, " \An") I =  O)return(-1) ; 
if (length <= 2) return(-1): 
i = resp[length-31 - '0' ; I* find file type *I 
if (i <= 0 ) I  i >= 7) goto invalid; I* valid f i e  types *I 
return(i) ; 

1 
else if (bufcmp(resp,"No ") == 0) return(0); I* file doesn't exist *I 
else { 

invalid: 
fprintf (stderr, "Invalid RTE response: %s\nW.resp) ; 
return(-1); 

1 
1 

datalog(com-fd ,option,ackenq, ok) 
int com-fd; 
char *option,*ackenq. *ok; 
I* If first two characters of option are '-1': Go into logging mode. Log all 
incoming data from the "com-fd" port to the file described in "option" as  
-1LOGFILE. This data will now become available to any outside process. Note 
that if two ports log to the same file, the writes will be interleaved. If 
"ackenq" is "-aw, then ACK-ENQ protocol will be used to satisfy ENQ-ACK 
handshaking from the HPlOOO when logged, and ENQ's will not be logged. 

If the first two characters of option are '-q': Quit the logging mode. Close 
the file described in "option" by -qLOGFILE. Issue any appropriate messages. 
Note that in the '-q' case, the ports are not affected, so error exits are 
not through "restore-ttys-exit" routine. 

NOTE: it is the *I 
{ 

char buffer[RTEBLOCKSIZE] ; 
int char-count,pid.ack.i.j; 

if (option[l] == 'q') { 
I* Quit logging *I 
pid = atoi(option+2) ; 
if (kill(pid.0) == -1) { 

perror(option[2]) ; 
exit(-1); 

I* display invalid pid number * /  
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1 
if (kill(pid.SIGUSR1) == -1) { 

perror(option(21); I *  display invalid pid number * I  
exit(-1) ; 

>* must be a log request * I  
strcpy (logfilename, optiont2) ; I *  copy the logging name * I  
rawmode-tty(com-fd, io [COM] ,baudrate) ; I *  set up for raw data input *I  
nonblockingio(com-fd.0) ; I* disable non-blocking 110 * I  
if (strcmp(ackenq."ok") == 0) { I* no ackenq * I  

if (strcmp(ok, "-a") == 0) I *  its backwards * I  
ackenq = "-.a"; 

else ackenq = ""; 
ok = wokw; I *  patch it up * I  

1 
if (strcmp(ok,"ok") == 0) { 

if ((logfiledescriptor = 
~ ~ e n ( l o ~ f i l e n a m e , ~ - ~ ~ ~ ~ ~ ~  0-WRONLY I 0-APPEND)) == -1) { 

perror(1ogfilename) ; 
return(-1) ; 

1 
1 
else if ((logfiledescriptor = 

open(logfilename,O-EXCLI 0-CREATI 0-WRONLY 10-APPEND)) == -1 )  { 
perror (logfilename) ; 
return(-1); 

if(chmod(logfilename,0666) I =  0) { I *  set for ReadlWrite all * I  
perror (logfilename) ; 
return(-1) ; 

logPID = getpido; 
printf("P1D: %d To quit logging to \"flos\", use \"%s -q%d\"\nW. 

logPID, logfilename,prognam,logPID) ; 
sigvector (SIGUSRI , &sigusrl-vec .O) ; 
if (*ackenq == ' \0') ack = 0; 
else if (strcmp(ackenq."-a") == 0) { 

printf("ACK-ENQ handshake mode\nm) ; 
ack = 1; 

1 
else { 

fprintf(stderr, "Invalid option \"%s\". Use \"-a\"\nW,ackenq); 
return(-1); 

1 
for(;;) { 

char-count = vread(com-fd.buffer, RTEBLOCKSIZE) ; 
if (ack == 1 && buffer[char-count-11 == '\OOS1) { I *  ENQ-ACK * I  

vwrite(com~~fd."\006",1); I *  send an ACK * I  
for(i=O;i<char~count;itt) 

if (buffer[i] == '\OOS1) { 
char-count--; I *  ignore the ENQ * I  
for(j=i;j<char-count;jtt) 

bufferU]=bufferUt 11 ; 
1 

I 
vwrite(logfiledescriptor, buffer, char-count) ; 
logcount += char-count; 

1 
1 

I 

if(1ogPID == 0) restore-ttys-exit("NO PID ASSIGNED"); 
if (close(logfi1edescriptor) == -1) { 

perror(1ogfilename) ; 
restore-ttys-exit("SIGUS131 handler"); 

1 
printf ("Created \"%s'\": %d bytes\nW. logfilename,logcount) ; 
restore-ttys-exit(""); 
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Terminal Selection 

4D 
and Interfacing 

4b 
For HP 1000 A-Series Computer Systems 

Pa HEWLETT 
PACKARD 

Introduction Table 7- 1. Display Terminals that are Supported in 
HP 1000 A-Series Computer Systems 

This Deri~herals section contains information on the 
selecion-and interfacing of system consoles, additional 
display terminals, and industrial terminals for HP 1000 

4b A-Series Computer Systems. 

System Console Selection 

0 A display terminal must be provided for operator 
communication with HP 1000 A-Series Computer 
Systems: 

1. in any HP 1000 A-Series Computer System based 
on a 219xCID. or 248xA SPU; 

Terminal 

2392A 
2393A 
2397A 

72425A 
72445A 

2. in any HP 1000 A-Series System based on a box 

@ 
or board computer that is not connected in a 
DS11000-IV Distributed Systems network. 

NamelDescription 

Display Terminal 
Graphics Terminal 
Color Graphics Terminal 

Vectra Model 25 PC 
Vectra Model 45 PC 

Any of the 23'9xA display terminals listed in this sec- 
tion can be used as- the system console. However, 
you should specify a minimum-capability terminal for 
the system console, because extra capability, such as 
graphics, usually cannot be put to good use on a sys- 
tem console. The other main consideration in selen- 
ing a system c:onsole is to specify one that uses the 
same type of cable as most of the other terminals in 
the system to facilitate connection of another terminal 
to the system console interface if the system console 
fails. An industrial terminal, such as the HP 3081A. 
cannot be used as a system console. 

Display Terminal Selection 
All display teiminals for HP 1000 Computer Systems 
have an 80 character by 24 line screen. All of the 
display terminals support character and block modes 
and display enhancements, such as underline, inverse 
video, and blink. 
The data sheets in this section describe display fea- 
tures, keyboard features, data communications specifi- 
cations, power requirements, physical characteristics, 
and the environmental specifications. Table 7-1 lists 
the currently available terminals that are supported on 
HP 1000 A-Series Computer Systems. 

Using Vectra PC as a Terminal 

To use the Vectra PC as a terminal requires: 

1. HP 68333F HP AdvanceLink software for emula- 
tion of 239xA terminal. 

2. HP 45951A Vectra Disc Operating System. 

3. HP 24540A SerialIParallel Interface card or 
HP 24541A Dual Serial RS-2321422 Interface 
card. 

4. HP 40242Y cable from item 3. above, to A400 
On-Board I10 Multiplexer Port or HP 24542M 
cable from item 3 to 12040ClD Multiplexer Port. 

5. Appropriate adapter-monitor combination, selected 
from those listed below. 

Vectra PC Monltor Requlred Adapter 
Product 
Number 

72425A 3543 1A Monochrome 45981 A Multimode 
Monltor Video Adapter 

72445A 
35741A Color Monitor 45981A Multlmode 

Vldeo Adapter and 
45984A Color Adapter 

35743A Enhanced 45983A Enhanced 
Graphics Dlsplay Graphics Adapter 
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Character Set Availability 
The character sets are built into the firmware of the 
terminal. The ordering option shown in Table 7-2 
indicates appropriate keyboard. 

Table 7-2. Character Sets Available for Display Terminals 

Display Terminal Interfacing 

A Choice of Interfaces 

NATIONAL CHARACTER SETS 
U.S. English 
Swedish 
Norwegian 
French 
German 

U.K. English 
European Spanish 
Canadian French 
Canadian English 
Italian 

Dutch 
Finnish 
Danish 
Swiss German 
Swiss French 

Latin Spanish 
Flemish 

OTHER CHARACTER SETS 

Math 
Large Characters 
Line Drawing 

Display terminals can be connected to HP 1000 Com- 
puter Systems via: 

2397A 

Std. 
-1 01 
-102 
-1 03 
-1 04 

-1 05 
-1 06 
-1 07 
-1 08 
-1 09 

-1 10 
-1 11 
-112 
-1 13 
-1 14 

-115 
-116 

Std 
Std. 
Std. 

1. Point-to-point, single-terminal interface (usable for 
system console). 

72425A 
72445A 

AB 
AS 
AN 
AF 
AD 

AU 
AE 
nla 
nla 
AZ 

AH 
AX 
AY 
AP 
AQ 

AM 
AW 

nla 
nla 

. Std. 

2392A 

Std. 
-1 01 
-1 02 
-1 03 
-1 04 

-1 05 
-106 
-1 07 
-1 08 
-1 09 

-1 10 
-111 
-112 
-1 13 
-1 14 

-1 15 
-116 

nla 
nla 
Std. 

2. Four-channel On-Board Interface on the A400 
CPU card or Eight-channel multiplexer interface. 

2394A 

Std. 
-101 
-1 02 
-1 03 
-1 04 

-1 05 
-1 06 
-1 07 
-1 08 
-1 09 

-110 , 
-1 11 
-112 
-1 13 
-1 14 

-1 15 
-116 

Std. 
Std 
Std 

3. X.25 interface for connection to remote terminals 
via modem and packet-switching network (not us- 
able for system console). 

Each of these interfacing choices is discussed in the 
following paragraphs. 

Single-Terminal, Point-to-Point Interface 

The HP 12005B is a single-terminal, point-to-point 
interface that supports data rates up to 1920 charac- 
ters per second. Only 2392A, 2393A, and 2397A. 

Terminals and operator interface units have been 
tested via the 12005B interface. Connect options dif- 
fer for direct and modem connections, as follows: 

Direct connect via 12005B option 002 cable, 5 
meters (16.4 ft.). HP Part Number 5061-6634. 

Connect to modem using 12005B option 003 
cable, 5 meters (16.4 ft.), HP Part Number 
5061-5798. 

Multiplexer Interfaces 
The 12040ClD multiplexer interface can be used to 
connect up to eight terminals to the system via a sin- 
gle I10 channel. The A400 on-board I10 interface 
(12100A) can be used for connection to the system 
console and three additional terminals. In addition to 
making more efficient use of the system's available 
I10 channel capacity, multiplexers provide interfacing 
at a lower cost per channel than point-to-point inter- 
facing whenever more than two terminals are to be 
connected. Data rates to 1920 characters per second 
are supported, but all terminals connected to a 
12040C multiplexer must operate at the same rate. 



Terminal Selection and Interfacing 

The HP 219xCID and 248xA System Processor Units @ have an option 008 that deletes the 12005B interface 
to permit its replacement with the 12040ClD Multi- 
plexer and the appropriate cable. See Figures 7 - 1  
and 7 - 2 .  

For modem connection to remote terminals, the 
12040ClD multiplexer should be used with the 0 37214A Systems Modem, especially if program control 
of modem is desired. See Figure 7 - 3 .  

The 39301A Fiber Optic Multiplexer can extend 
transmission distance between the SPU and terminals 
to 1.25 km (4100 feet). The use of an optical circuit 
instead of an electrical circuit overcomes the effects of 
severe electrical noise and permits connection between 
buildings without concern for lightening hazards. The 
39301A Fiber Optic Multiplexer can support up to 16 
terminals (the capacity of two 12040ClD multi- 
plexers.) See Figure 7 - 4 ,  next page, and the 39301A 
data sheet on page 7-49 .  

40242Y or -M Cable 

30062B cakd 
,, .;> :.: ....... ::. 

[MYVL[M~-: 

28658-63005 3.0m (10 ft) Cable 
(Included with Multiplexer) 

\ Multiplexer Panel (Included 
with Multiplexer) 

HP 1000 A-Series 
SPU or Computer 

1 2040ClD 

Figure 7 -1 .  Interfacing Terminals to HP 1000 A-Sdsries Computer Systems via 12040BIDIC Multiplexer 

' 

40242M or -Y Cable 12100-60002 Cable and Connector 

44 

, _ I  

SPU or Computer , 
Switch in " DTE" 

Figure 7-2. Interfacing Terminals to HP 1000 A400 Computer System Four-Channel On-Board I10 
Mult (iplexer 
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Figure 7 - 3 .  Multiplexer Interfacing of Terminals to HP 1000 A-Series Computer Systems 
r3 

via 3 72 14A Systems Modem 

3721 4A HP 1000 A-Series 
Systems Modem SPU or Computer 

- 

40242M Cable 13242G 4.5m (1 5 ft) 
Cable for Each 

Multiplexer Channel 

8-Port 
Multiplexer 

I I 
Panel 

I I 
I I 
I I 
I I 8-Port 

Multiplexer 
Panel 

28658-63005 
3.0m (10 ft) Cables 

Up to 1.25 km (4100 ft.) SPU or Computer 
392008 Dual-Channel 
Fiber Optic Cabling - 

11 204OCID 

' DCA = 8120-3569 Dual-Channel RS-232-CIV.24 Adapter that can be used to connect two multlplexer channels vla 
one 39301A connector, using the primary and secondary channels of the 39301A connectors. The Adapter thus 
effectively doubles the usable capacity of each 39301A connector on whlch It Is used. 

Figure 7 -4 .  Multiplexer Interfacing of Terminals via 39301A Fiber Optic Multiplexer 

3h 

'Cable C-M: 28658-63005 
Use Cable 15561A with Module 37213A, or 3.0m (10 ft) Cable 
Use Cable 15564A with Module 37215A 

12040ClD 

@40242M Cable [MI 37213A 

<*MI 

........ : ..... < ..... 
\[MI<.>-- 

Cable C-M* 

3721xA 

3721 5A 

3721xA 

3721 xA 
40242 Cable 

3721 6A 

3721 xA 
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X.25 Interface 

An X.25 interface for the A-Series, HP 12075A. sup- 
ports connection to remote terminals via modem, 
packet-switching network, and an HP 2334A Multi- 
mux, which functions as a packet assemblerldisas- 
sembler for up to 16 terminals. Terminals connect to 

() the remote HP 2334A with the same cable that would 
be used to coilnect to the multiplexer panel. For 
other information on configuration of the X.25 link to 
the HP 2334A, see the HP 2334A Plus Multimux data 
sheet on page 7-55. 

Packet-switching connection to terminals offers the 
advantage of transmission charges that are propor- 
tional to actual message traffic, not connect time. The 

dB 
disadvantages of packet-switching connection are: 

1. Only character mode operation is supported, which 
may preclude use with some software packages. 

2. Additional software is required (HP 91751A). 

Modems for Linking to Remote 
Terminals 
Communication with terminals over considerable dis- 
tances usually requires a modem-telephone line link. 
This link consists of two compatible modems, one in- 
terfaced to the computer, the other connected to the 
terminal. The modems convert the bit streams ex- 
changed between the computer and terminal to a 
modulated audio signal. which is transmitted over a 
dial-up telephone connection or a dedicated line 
leased from the telephone company. The different 
modems that can be used for connecting remote ter- 
minals to HP 1000 A-Series Computer Systems are 
listed in Table 7-3. 

Auxiliary Printers for A-Series 
Terminals 
An extensive choice of auxiliary printers can be con- 
nected to most HP 1000 A-Series compatible display 
terminals to provide local hardcopy output, as shown 
in Table 7-4. 

Bell Type :212 or I VadIc VA3400 

Table 7-3. Modems for H:P 1000 A-Series Terminals 

Bell Type 212 or I Vadlc "A3400 

~ E R F A C E  DATA RATE 
(blts per sec) 

Multiplexer In 121 OOA 1 A400 SBC 

HP 92205A' or 
Bell Type :212 or 
Vadlc VA3400 

MODEMS AT INTERFACE 

HP 92205A' or 
Bell Type 212 or 
Vadlc VA3400 

MODEMS AT TERMINAL 

- 

Eight-Channel HP 37214A plus one 37213A HP 92205A' or 
12040CID M~lltlplexer modem card per channel or Bell Type 212 or 

Vadlc VA3400 per channel Vadlc VA3400 

X.25 12075A Bell Type ,212A Bell Type 21 2A 

2400 I Bell Type 201C . I Bell Type 201C I 
1 4800 I Bell Tvoe 208C I Bell T v ~ e  208C I 
1 9600 ( Bell Type 209A I Bell Type 209A I 

19200 Supplled by Publlc Packet Supplled by Publlc Packet 
Swltched Network Swltched Network 

' Use HP 92205C In Canada. 
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PRINTER 
PRODUCT 
NUMBER 

Table 7-4. Auxiliary Printers for HP 1000 A-Series Terminals 

CABLES USED FOR CONNECTION BY TERMINAL AND INTERFACE 

239xA Opt 092 
(RS-232-C 
Interface) 

2225C 

2225D 

2227A12227D 

239xA Opt 093 
(Parallel Centronics 
Interface) 

2671A41Q4+040 or 
2673A l +040 

Not supported 

40242G 

402426 

2671A41Q4+042 
2673A4 +042 

2932A+042 Not supported 
2934A+042 1 40242D 

Vectra (24540A 
SerlallParallel 
Interface) 

40242G 

2932A12934A 

1 24542D 
Not supported I 

Vectra (24541 A 
Dual Serial 
Interface) 

40242D 

Not supported 

40242D 

Not supported 

l Dlscontlnued product, llsted here for reference only. 

Not supported 

40242G 

Bar Code Reader Input entry, Hewlett-~ackard offers printers that can print 
bar coded labels as well as bar code readers to pro- 

Manual keystroke entry of data is time consuming and vide a complete hardware solution to information 
subject to typographical errors. Fortunately, the time transfer via bar code media. 
and error potential in the entry of routine data can be 

24542D 

245420 

24542Q or 245421) 

402421) 

minimized by using bar coded labels, tags, badges, or 
cards. Information as diverse as product part or stock 
numbers, patient identification numbers for hospital 
records, personal identification numbers on employee 
badges, and property identification numbers on ma- 
chines, instruments, or office equipment can be im- 
printed in an appropriate bar code. Thereafter, the 
single sweep of a wand or slow reader can scan and 
enter the encoded data in about one-third of the time 
required for keystroked entry by a skilled operator, 
and with monotonous accuracy. 

Not supported 

24542Q 

24542G 

Not supported 

Not supported 

Recognizing the time savings and accuracy gains accru- 
ing to applications that can use bar codes for data 

Not supported 

Not supported 

Bar code printing is optional on the HP 2563A. 
2565A, and 2566A Line Printers and standard on the 

(7 ' 
2934A Printer. Bar code readers can be interfaced to 
HP 1000 Computer Systems in two ways. See Table 
7-5. The HP 9291xA Bar Code Readers emulate the 
terminal keyboard in that the bar coded characters it 
reads are sent to the display and the computer as if 

i l  ' they had been keystroked. HP 39800A and 39801A 
Bar Code Readers support eavesdrop connection be- t 

tween a terminal and an HP 1000 Computer System, n 
but the terminal is not necessary for successful opera- 
tion of the 3980xA Bar Code Readers. 

Not supported 

24542Q 

Table 7-5. Bar Code Readers Supported by A-Series Computers 

I 
24542Q 

TERMINAL 

2392A 

2393A, 2397A, 
72425A. and 
72445A 

Not applicable 

BAR CODE READER 

9291 5A 

9291 6A 

39800A Programmable 
39801A Non-programmable 

BAR CODES SUPPORTED 

3 of 9, Interleaved 2 of 5, Codabar, 
and UPCIEANIJAN 

3 of 9, Interleaved 2 of 5, Codabar, 
and UPClEANlJAN 

3 of 9 and Interleaved 2 of 5 standard 
lndustrlal 2 of 5 optional, 
Codabar optional, and 
UPCIEANIJAN optlonal 

INTERFACING METHOD 

Connects between keyboard and 
termlnal uslng supplled gables. 

Connects to HP-HIL port on 
keyboard uslng supplied cable. 

Connect wlth 12040D Multiplexer 
and 13242Y cable 
or 
120058+002 Interface and 
supplled cable. 
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Industrial Terminals reader are optional. The bar code reader can be 
equipped with six different input options, including a 

For data ~0llectioIl in factory en~ironments, HP offers slot reader, which uses infrared light to read "black 
the HP 3081A Industrial Workstation Terminal and blackw codes on badges for security applications. 
the Vectra Industrial PC system. 

For more information, see the HP 3081A data sheet 
The HP 3081A is a compact, rugged. low-priced ter- on page 7-43. 
minal with 32-character display and numeric key- 

0 board. Full alphanumeric keyboard and bar code 





HP 2392A 
Display Terminal 

a 

HEWLETT 
PACKARD 

Features 

Complete Alphanumerics 
Up to 4 Pages of Display Memory 
Optionally Expandable to 8 Pages 

Smooth Vertical Scrolling 
Display Enhancements and Line 
Drawing Character Set 

Line Modify Mode 
Block Mode 
Fonnat Mode and Local Editing 
Capabilities 

Ergonomics 
Compact Design 
Integrated Tilt and Swivel 
Anti-Glare Green Phosphor Screen 
Front Panel Power and Brightness 
Controls 

Detachable Low-Profile Keyboard 

Ease of Use 
Screen-Labeled Function Keys for 
Terminal Control 

Nonvolatile User-Definable Soft Keys 
with 16-Character Labels 

Nonvolatile C:onfiguration Menus 
17 National Keyboard Layouts 
27th Screen Line Indicates 
Status of Terminal 

Self-Test Capability, 

The HP 2392A 
The HP 2392A is a compact, easy-to-use terminal designed for applications 
ranging from data entry to program development. Maintaining Hewlett- 
Packard's traditional standards for reliability and support, the HP 2392A pro- 
vides additional fseatures that increase productivity and ease of use. 

High Performance Data 
Communications The HP 2392A occupies a minimum of desk space, while the integral tilt and 

Character, Liine or HP Block Mode swivel mechanism enables it to be positioned at  an optimum viewing angle. 

Transmissio~r For user convenience, power and brightness controls are located on the front 

Port 1 offers both RS232C and HP422 the 

with data rates up to 19.2 kbps with 
handshaking, The HP 2392A offers the powerful capabilities typical of Hewlett-Packard 

Port 2 provides either an optional alphanumeric display terminals, with further enhancements like additional 
RS232C Serial Interface or memory, smooth scrolling, faster data communication rates, a variety of 
Centronicsm -type Parallel Interface printer interfaces and optional ANSI* compatibility. 

I) Suppons X.25 PAD connection 
The HP 2392A is one of the most comprehensive terminals in its price range, 

Optional ANSI' Compatibility providing the quality and features that veovle have come to expect from 

7-9 
@ Centronics is a registered trademark of Centronics Data Computer Corporation 

American National Standards Institute 



Complete Alphanumerics 
The 2392A has a 12-inch diagonal 
CRT that displays 24 lines of 80 
characters on a high-resolution green 
phosphor screen. The characters are 
formed in a 9 by 14 dot character cell 
with half-dot shifting to create 
smooth, well-defined characters-like 
those of a typewritten page. 

Up to 4 pages of text can be stored in 
display memory and viewed easily 
with the smooth scrolling capabilities. 
Additional memory can be ordered to 
give a total of. up to 8 pages. 

Display enhancements-underline, in- 
verse video, blinking and half- 
bright- can be used in conjunction 
with the 64-character line drawing set 
to emulate existing paper forms. 
Security video, an additional 
enhancement, allows passwords and 
other confidential data to be input to 
the system without being displayed 
on the screen. 

In block mode, forms, text and data 
can be edited with the local edit keys 
before the information is transmitted 
to the computer for processing. On 0 
HP 3000 systems the 2392A provides 
full compatibility with VPLUS 
applications. 

With format mode enabled, protected 
and unprotected fields make filling 
out forms an easy task. Only the 0 
user-entered data in the unprotected 
fields is sent to the host. 

Ergonomics 
The 2392A offers a contemporary 
design with standard ergonomic 
features. These features include an in- 
tegral tilt and swivel mechanism, 13 front panel power and brightness con- 
trols, and an anti-glare display 
screen. In addition, the new low pro- 
file detachable keyboard can be r) adjusted for use in either a flat or an 
angled position. The sculptured keys 
are co l~rcoded and convenientlv 

To save time and effort, the user can clustered by function. 

enable line modify mode while in 
character mode to make changes to a The 2392A is convection-cooled, 

previously entered line without eliminating the need for a fan. This :q r 
having to retype the entire line. contributes to the quiet operation of ! 

the terminal. , 



Ease of Use 

The 2392A has eight function keys I 
that can be used to simplify the - 
loperation of the terminal. Each func- 
tibn key has a corresponding screen 
label at the bottom of the display. I 
These keys can be to 
tailor the terminal for specific ap- 
plications, eliminating (he need -for 
typing repetitive or complex com- 

e a n d s .  The content of these keys is 
not lost when the terminal is turned 
off, since the settings are stored in 
nonvolatile memory. 

Screen menus containinr! user-selected 
or default settings are p;ovided to 
simplify configuring the terminal. 
Configuration settings can be saved in 
nonvolatile memory. 

@The 2392A provides a choice of 17 
national language keyboards. For a 
complete list of the keyboards 

a vailable, refer to the Product 
pecifications section. 

Terminal status information appears 
on the 27th line of the screen display. 
The status line indicates, for example, 
when the terminal is set for Insert 
Character, CAPS lock or ANSI 

@operation. 

The 2392A offers extensive self-test 
capabilities which allow the user to 
check if the terminal is functioning 
properly. 

Data Communications 

a The 2392A offers block, line or 
character mode communications. Full 
duplex point-to-point asynchronous 
transmission is supported with flexi- 
ble hardware and software hand- 
shaking to interface with a variety of 
computer systems and printers. 

Port 1 offers both RS232C and HP422 
capabilities at data transmissions rates 
up to 19.2 kbps with handshaking. 

For additional flexibility, an optional 
port 2 offers either an RS232C serial' 
printer interface or a Centronics-type 
parallel printer interface. These 
modules are easily installed by the 
user. 

# The 2392A also connects to an X.25 
PAD (Packet Assembler / 
Disassembler) network. 

PORT 1 PORT 2 
RS232CIHP 422 Optional 

Interface RS232C or 
8 bit Parallel 
Interface 

ANSI Compatibility 
The 2392A optionally provides a 
subset of the ANSI X3.64 standard 
for those users requiring a device- 
independent environment. In addi- 
tion, the 2392A can execute many 
DECm VTIOOm and VT52@ control 
sequences. The user can select this 
mode via the terminal's configuration 
menu or programmatically from the 
host system. While in ANSI character 
mode operation, the user has access 
to additional features like double- 
high, double-wide characters and 
answerback. 

Reliability /Serviceability 
The 2392A, using state-of-the-art 
VLSI technology to minimize compo- 
nent count, has been engineered to 
provide years of trouble-free service. 
For support services, Hewlett-Packard 
has a world-wide network of sales 
and service offices staffed by highly 
qualified customer engineers and 
system engineers. 

7-11 
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HP 2392A Product Specifications 

CRT Type: . 

Phosphor: 
CRT Size: 
Display Area: 
Refresh Rate: 
Character Generation: 
Character Size: 
Screen Capacity: 

Character Set: 

Cursor: 
Display Enhancements: 
Video Attributes: 

Editing: 
Page Control: 
Display Memory: 

Etched anti-glare, with implosion protection 
Green P31 
30 cm (12 inches) diagonal 
150 mm x 215 mm (6 inches x 8.5 inches) 
60Hz 
7 x 11 dot matrix in 9 x 14 dot cell with half-dot shift 
2.4 mm x 3.5 mm (0.094 inch x 0.138 inch) 
24 lines x 80 columns (1920 characters). 25th and 26th lines for function key labels. 27th line for ter- 
minal status information. 
ROMAN 8 comprising 128 ASCII character set and 61 national characters from the extended 
Roman set. National characters include United Kingdom, Danish, Dutch, Finnish, French, German, 
Italian, Norwegian, Spanish and Swedish. Plus the 64-character Line Drawing Set. 
Blinking-underline. 
Inverse, underline, blinking, halfbright and se:urity video in any combination. ~7) 
Memory lock, display lock, protected fields, user selectable margins and tabs, plus jump or smooth 
scrolling (8 lines per second. ) 
Insert character/line, delete character/line, clear line/all 
Next /previous page 
Memory is allocated dynamically. 
Up to 4 pages standard (1.5 to 4 pages). 
Up to 8 pages optional (3.5 to 8 pages). 
Depending on the number of display enhancements and security video fields used, memory alloca- 
tion can vary. 

KEYBOARD I 

Style: 

Layout: 

Operation: 

Function Keys: 

Detachable typewriter keyboard with 2 meter (6.6 ft.) fully extended coiled cable. 

107 sculptured keys. Separate numeric keypad, and independent user, editing and cursor keys. 1 7  
national layouts are available: USASCII, Swedish, Norwegian, French, German, UK, Spanish, 
French-Canadian, English-Canadian, Italian, Dutch, Finnish, Danish, Swiss-German, Swiss-French, 
Spanish-Latin American and Flemish. f3 
Auto-repeat; N-key rollover 

8 screen-labeled user-definable function keys: screen labels up to 16 characters and function key 0 
definitions up to 80 characters in length. Can include control codes and escape sequences. Letlni- 
tions are saved in nonvolatile memory. 

DATA COMMUNICATIONS 

Data Rates: 

Handshake: 

Parity: 

Operating Modes: 

Port 1:  110, 134.5, 150, 300, 600, 1200, 1800, 2400, 4800, 9600, 19200 baud. Operation with control 
codes, escape sequences, or baud rates above 9600 may require handshaking or CPU-supplied 
delays. 
Optional Port 2 w ~ t h  the RS232C interface: 110, 134.5, 150, 300, 600, 1200, 1800, 2400, 4800, 9600 
baud. Operation with control codes or escape sequences may require handshaking or CPU-supplied 
delays. 
Port 1: selectable software ENQ/ACK and XON/XOFF (transmit and receive), and hardware CS (Clear 
to Send). 
Optional Port 2: selectable software XONIXOFF (transmit only), hardware CS (Clear to Send) and 
SRR (secondary Receiver Ready). 
Selectable in 7-bit operation: even, odd, zero, one.  Always none in 8-bit operation. 

Local, remote, character, line, block, page, format, and optional ANSI operation. X.25 compatible ./a f 
using XON/XOFF when block mode is enabled and when the terminal is connected to an external 
PAD. I 



@DATA COMMUNlCATlONS (Continued) 

Transmission Modes: Full duplex, asynchronous point-to-point. Compatible with Bell 103A, Bell 212A, Vadic VA3400 or  
equivalent full duplex modem. 

Electrical Interface: Port 1: combined RS232C/HP422 data communications. 
Optional Port 2: 

tB RS232C serial interface or Centronics-type parallel 8-bit interface., 

POWER REQUIREMENTS 

Input Voltage: 115 V ( + l o % ,  - 25%) at 47-66> Hz. 
230 V ( + l o % ,  -15%) at 47-66> Hz. 

Power Consumption: 50 watts 

0 PHYSICAL CHARACTERISTICS 

Display Monitor Weight: 10.8 kg (23.8 pounds). 

Display Monitor Dimensions: 325 mm wide x 362 mm deep x 317 mm high (12.8 inches x 14.2 inches x 12.5 inches). 

Keyboard Weight: 2.2 kg (4.9 pounds). 

Keyboard Height: 34 mm (1.3 inches) flat; 43 mm (1.7 inches) on stand. 
(at center row): 
Keyboard Dimensions: 455 mm wide x 220 mm deep x 35 mm high (17.9 inches x 8.7 inches x 1.4 inches). 

ENVIRONMENTAL CONDITIONS 

b t e r  Condition Specification 
Altitude Operating 0 to 4,600 meters (15,000 ft) 

Nonoperating 0 to 15,300 meters (50,000 ft) 

Humidity Operating 5 to 95% Relative Humidity at  40°C 
Nonoperating 90% Relative Humidity at 6S°C 

Radiation susceptibility Both operating and nonoperating Maximum 10V/m (tested from 30 MHz to 520 MHz) 
Operating 30g, l lms ,  l/2 sine @ Er:erature (free ambient) Operating O°C to +5S°C (+32OF to +131°F) 
Nonoperating - 40°C to + 7S°C ( - 40°F to + 167OF) 

OVibrat Both operating and nonoperating Maximum peak-to-peak 0.38 mm (0.015 in.) at 5-55 Hz 3 axis 
for 15 minutes, with resonance dwell for 10 minutes at  greatest 
resonance 

PRODUCT RE(,ULATIONS 

Safety: 

RFI: 

Datacomm: 

United States - UL listing under stpndards 478 and 114 
Canada - CSA certification under standard C.22.2 154 
Germanv - TUV GS mark vending 
Finland ' - FEI approval p k d i n g "  
International - IEC 3801435 Safety of Electrically Energized Office Machine Compliance 
United States - FCC Docket 20780 Part 15 for class A equipment 
Germany - VDE 0871 1evc.l B Radio Protection Mark pending 
CCIT V .24 interchange, V .28 Electrical Recommendations 
Australia - Authorized 
Belgium - Approval pending 
Germany - Approved: Iicense number: FTZ 03013D 
Nordic network - Approval pending 
Sweden - Approved 
UK - Approved 



HP 2392A ORDERING INFORMATION 
F 
L 

Product Number Description r) 
I 

2392A 
Opt. -015 

-049 
-092 
-093 
-160 

DISPLAY TERMINAL 
230 V operation 
ANSI operation 
Port 2: 25-pin RS232C interface 
Port 2: 8-bit parallel Centronics-type interface 
Extended memory - adds up to 4 pages of display memory 

NationaI Keyboards 

Swedish 
Norwegian 
French 
German 
UK 

b Spanish 
Canadian-French 
Canadian-English 
Italian 
Dutch 
Finnish 
Danish 
Swiss-German 
Swiss-French 
Spanish-Latin American 
Flemish 

Cables r, 
U.S. modem cable, same as cable accessory 40242M 
European modem cable, same as cable accessory 40242M 
RS232C cable, same as cable accessory 40242C 
HP direct connect type 232 cable, same as cable accessory 40242X 
EMP (Electro-Magnetic Pulse) protect cable. same as cable accessory 40242Y 
HP direct connect type 422 cable, same as cable accessory 40242P 

Accessories 

0 i 
Port 2 25-pin RS232C interface 
Port 2 8-bit parallel Centronics-type interface 
RS232C/HP422 cable. Male (25-pin)/female (50-pin), I m (3 ft) 
RS232C cable. Female (25-pin)/male (25-pin), 5 m (16 ft) 
U.S./European modem cable. Male (25-pin)/male (25 pin) 5 m (16 ft) 
HP direct connect type 422 cable. Male (25-pin)/male &pin), 5 m (16 ft) 
HP direct connect type 232 cable. Male (25-pin)/male (3-pin), 5 m (16 ft) 
EMP protect cable. Male (25-pin)/male (25-pin) 5 m (16 ft) 
RS232C modem bypass cable. Male (25-pin)/female (25-pin), 5 m (16 ft) 
Parallel printer cable. Amphenol male (36-pin)/male (36-pin), 1.2 m (6.6 ft) 
Serial (RS232C) printer cable. Male (25-pin)/male (25-pin), 5 m (16 ft) 

Note: All cables provide RFI filtering. The 2392A complies with RFI regulations only when used with these cables. 

Corporate Headquarters: European Headquarters: Intercontinental Headquarters: 
Hewlett-Packard Hewlett-Packard S.A. Hewlett-Packard 
3000 Hanover Street 150, route du Nant-d, Avril 3495 Deer Creek Rd. 
Palo Alto, CA 94304 USA P.O. Box Palo Alto, CA 94304 USA 

CH-1217 MEYRIN 2 
Geneva, Switzerland 

Printed in U.S.A. 7/85 



HP 2393A 
Graphics Terminal 

e 

Features 

d) Bit Mapped Vector Graphics 
Selectable 51;H x 390V or 640H 

x 400V pixels resolution 
Primitives: Polyline, Area Fill 

and Text 
Rubberband I-ine 
TFXIKONRP 401014014 Compatibility 

W Input Devices Supported 
Touchscreen 
Graphics Tablet 
Mouse 
Bar Code Reader 

W Output Devices Supported 
Printers 
Plotters 
Film Recorders 
Large Screen Projectors 
Large Screen Monitors 

@ W Graphics Software Support 
HP Graphics1'1000 I1 
HP DSGl3000, HPDRAW, 

HPEASYCHART, HPMAP 
TEKTRONIX :PLOT 10@ 
Graphics Software from 

Independent Software Vendors 

W Complete Independent 
Alphanumerics 
Up to U pages of Display Memory 
Horizontal Scrolling to 160 Columns 
Smooth Vertical Scolling 
Display Enhancements 

including Double High 
Double Wide Characters 

Line Drawing, Math, Italics and 
Bold Character Sets 

Block Mode 
Format Mode and Local Editing 

Capabilities 
Edit CheckinglTransmit-only Fields1 

Modified Data Tag 

HEWLETT 
PACKARO 

H P  2393A Graphics Telrninu! with H P  Mouse 

W Ergonomics 
Modular, Compact Design 
lntegrated Tilt and Swivel 
Anti-Glare Green Phosphor Screen 
Inverse Video Display in 

Alphanumeric Mode selectable 
Front Panel Power, Brightness 

and Contrast Controls 
Detachable Low-Profile Keyboard 

B Ease of Use 
Screen Labelled 1:unction Keys 

for Terminal Control 
8 User-Definable Function Keys 

with 16Charad:er Labels 
8 Pre-defined Function Keys 
4 Non-volatile Us.er-Definable 

Function Keys 
Non-volatile Configuration Menus 
17 National Keyboard Layouts 
27th Line for Terminal Status 
Self-Test Capability 
Screen Saver 
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W High Performance Data 
Communications 
Character, Line or Page Mode 

Transmission 
System Port offers both RS232C 

and HP422 with data rates up 
to 19.2 kbps with handshaking 

Peripheral Port provides a 
choice of an optional RS232C 
Serial Interface, a 
Centronics@ -type Parallel 
Interface, or an HP-IB 
Interface 

Supports X.25 PAD connection 

ANSI* X3.64 Compatibility 

TEKTRONIXO and PLOTlOO are registered 
trademarks of TEKTRONIX, Inc. 
Centronics@ is a registered trademark of 
Centronics Data Computer Corporation 
'American National Standards Institute. 



The HP 2393A 
The HP 2393A - the graphics 
workstation designed to offer you 
flexibility. Set it up the way you 
want it - select from an impressive 
array of user-friendly input devices 
like HP Touch, connect to the out- 
put peripherals of your choice, 
choose from a list of software 
packages and even adjust the tilt 
and swivel on your display. 

The HP 2393A, with its range of in- 
put devices, provides the engineer 
or scientist with the tools to create 
and display graphics - in process 
control, industrial automation, 
preview design and other technical 
applications. 

The HP 2393A gives the manager 
or professional the ability to 
graphically display business data 
for analysis, reports and presenta- 
tions using a variety of output 
devices like printers, plotters, film 
recorders and large screen 
projectors. 

In addition, the HP 2393A offers 
comprehensive alphanumeric 
capabilities as well as optional 
ANSI compatibility at no cost. 

The HP 2393A is one of the most 
flexible graphics terminals in its 
class, providing quality and 
reliability that you have come to ex- 
pect of Hewlett Packard display 
terminals. 

Graphics Features 
The 2393A supports bit mapped 
vector graphics on a raster display 
with a selectable resolution of 512 
pixels horizontally by 390 pixels 
vertically or 640 pixels horizonatally 
by 400 pixels vertically. 

The 2393A has the intelligence to 
draw polyline vectors based on end 
points specified by the host. The 
user can select from 11 different 
line types including one that is user 
defined. The terminal allows the 
user to fill complex shapes with up 
to 105 sides selecting from 10 dif- 
ferent area fill patterns including 
one defined.by the user. These 
features increase drawing speed 
while reducing data communica- 
tions and system overhead. 

HP 2393A offers remarkable inputloutput flexibility 

The 2393A allows the user to add 
vector drawn graphics text to im- 
ages. Graphics text can be normal 
or slanted, in one of 8 sizes and 4 
different orientations. 

The rubberband line feature allows 
the user to preview a vector before 
it is stored in graphics memory. 
This interactive feature used in con- 
junction with a touchscreen, mouse 
or graphics tablet, significantly in- 
creases user productivity and 
minimizes system overhead. 

The 2393A has a TEKTRONIX 
401014014 compatibility mode that 
allows images designed for those 
terminals to be displayed in scaled 
or unscaled modes. 

Local features reduce system overhead 
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Input Device Support 3 
With the unique HP-HIL (Human 
Interface Link) interface on the 
2393A, the user can connect input 
devices and hardcopy devices 
simultaneously. The 2393A allows 
the user to daisy chain up to three r7 input devices to the keyboard, thus 
offering considerable flexibility in 
the input configuration and freein 
the auxiliary port for hardcopy 0 
devices. Supported graphics input 
devices indude HP Touch, Mouse, 
Graphics tablet and Bar Code 
reader. These accessories may be 
ordered separately. 

The touchscreen can be used in 
alphanumeric as well as graphics 
applications. To facilitate data entry 
and speed data inquiry in 
alphanumeric mode, the 
touchscreen can be used to select 
softkeys, user-defined fields or 'to 
move the cursor to a desired loca- 
tion. In graphics mode, the 
touchscreen duplicates the func- 
tions of a mouse. For example, you r) 
can use your finger to draw lines. 

% 



your computer 

41, e mouse can be used in graphics 
operations to move, draw and-pick 
objects. As a positioning device, it 
is faster than graphics cursor keys 
on the kevboard, and hence an aid 

e graphics tablet is ideal for 
digitEiig and sketching drawings. 
It is useful in interactive graphics, 
graphics entry and menu selection 
applications. 

he bar code reader is well suited (16 r rapid data entry applications, 
e.g. inventory tracking, point of 

@le terminals, etc. 

Output Device Support 
The 2393A offers .a broad range of 
output options. Tlnis allows the 
user flexibility in connecting to a 
host of HP peripherals. 

The user can generate engineering 
drawings, charts and overhead 
transparencies on HP plotters, print 
text and graphics on Thinkjet and 
other HP printers, and create 
35mm slides on a HP film recorder. 

In addition, the 2393A can be con- 
nected to commercial large screen 

rojectors, film recorders or large I onitors. 

TEMPLATE' is a registered trademark of Meg, 
Precision Visuals'", DI300OTM and GRAFMAKER 
ISSCO" , DISSPLA'3 and TELL-A-GRAF" are 
SASiGRAPH" is a trademark of SAS Institute 

HP Thinkjet - Affordable graphics hardcopy 

Graphics Software Support 
The 2393A is supported by a wide 
variety of Hewlett-I'ackard 
software. 

Graphics lOOOlII and Graphics 9000 
are high level graphics application 
development tools designed for use 
on HPlOOO and HP9000 computer 
systems respectively and can pro- 
vide a solution to a range of 
technical display graphics 
applications. 

Softriare solutions for graphics applications 

atek Corporation. 
:'" are trademarks of precision Visuals Inc. 
' registered trademarks of Integrated Software Systen 
Inc. 

DSGl3000, HPDRAW, 
HPEASYCHART and HPMAP are 
designed specifically for business 
applications on HP3000 computer 
systems. 

The TEKTRONIX 401014014 com- 
patibility mode allows the 2393A to 
operate with TEKTRONIX Inc's 
PLOT 10 software. 

In addition to Hewlett-Packard soft- 
ware, the 2393A operates with 
Precision Visual's" DI-3000"and 
GRAFMAKER", ISSCO'sm 
DISSPLAB and TELL-A-GRAFm , 
SAS Institute's SASIGRAPH", and 
Megatek's TEMPLATEa . These 
packages run on HP as well as. 
non-HP systems. 

Complete Independent 
Alphanumerics 
The 2393A has a 12-inch diagonal 
CRT that displays 24 lines of 80 
characters on a high-resolution 
green phosphor screen. The , ' 

characters are formed in a 8 by 14 
dot character cell with half-dot shif- 
ting to create smooth, well-defined 
characters. 

Up to 12 pages of text can be 
stored in display memory and 
viewed easily using smooth scolling 
capabilities. The display memory 
can be configured to support up to 
160 columns. This is useful in runn- 
ing applications written for 132 col- 
umn displays. Columns beyond the 
80th can be viewed via horizontal 
scrolling. 

The 2393A has character sets that 
include Line Drawing, Math, Italics 
and Bold characters. Display en- 
chancements - underline, inverse 
video, blinking, half-bright and 
Double High Double Wide - can be 
used with the character sets to 
emulate existing paper forms. 
Security video, an additional 
enhancement, allows passwords 
and other confidental data to be in- 
put to the system without being 
displayed on the screen. 

ns Corporation. 



I Data Communications F 

HP 2393A - A complete alphanumeric tenninal too 

In block mode, forms, text and data 
can be edited with the local edit 
keys before the information is 
transmitted to the computer for 
processing. On HPlOOO and HP3000 
systems the 2393A provides full 
compatibility with FORMS11000 and 
VPLUS applications. 

With format mode enabled, pro- 
tected and unprotected fields make 
filling out forms an easy task. 
Three edit checks (alpha, numeric 
and alphanumeric), transmit-only 
fields and modified data tag give 
the 2393A powerful data entry1 
inquiry capabilities. 

Ergonomics 
The 2393A offers a modular design 
with standard ergonomic features. 
These features include an integral 
tilt and swivel mechanism, front 
panel power, brightness and con- 
trast controls, and an anti-glare 
display screen. In addition, the low 
profile detachable keyboard can be 
adjusted for use in either a flat or 
an angled osition. The sculptured 
keys are co 7 or-coded and conve- 
niently clustered by function. 

For quiet operation, the 2393A is 
convection cooled, eliminating the 
need for a fan. 

Ease of Use 
The 2393A has twenty function keys 
that can be used to simplif the 
operation of the terminal. These 
keys can be programmed to tailor 
the terminal for specific applica- 
tions. Eight of the function keys 
have correspondin screen labels at % the bottom of the is~lav. In 
shifted mode, these ce perform 
pre-defined functions. ?he settings 
of the remaining four keys can be 
stored in novolatile memory, 
thereb retaining the contents of 
these I eys when the terminal is 
turned off. 

Screen menus containing user- 
selected or default settings are pro- 
vided to simplify configuring the 
terminal. Configuration settings can 
be saved in nonvolatile memory. 

The 2393A provides a choice of 17 
national language keyboards. For a 
com lete list of the ke boards P 
Specifications section. 

b ava' able, refer to the roduct 

Terminal status information appears 
on the 27th line of the screen 
display. The status line indicates, 
for example, when the terminal is 
set for Graphics Pad, CAPS lock or 
ANSI mode operation. 

The 2393A offers extensive self-test 
capabilities which allow the user to 
verify that the terminal is function- 
ing properly. 
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The 2393A offers page, line or !. -' 
character mode communications. 
Full duplex point-to-point asyn- 
chronous transmission is supported 
with flexible hardware and software 
handshaking to interface with a 
variety of computer systems and 
peripherals. , 
7he Systems Port offers both n RS232C and HP422 capabilities at . 

data transmission rates up to 19.2 ., ... 3 . . . . 
1 For additional flexibility, an op- ) [ 

tional Peripheral Port offers a 
choice of an RS232C serial inter- f 

face, a Centronics-type parallel in- 
terface or an HP-IB interface. These 
modules are easily installed by the i 
user. 

r ) ,  
The 2393A also connects to an X.L> , 
PAD (Packet AssemblerlDisassembler) 
network. 

I 

ANSI X3.64 Comvatibilitv 
L J 

The 2393A optionally provides at /) 
no cost a subset of the ANSI X3.64 
standard for those users requirin 
device-independent environment n 
In addition, the 2393A can execute 
many DECm VTlOOO and VT52@ 
control sequences. The user can 
select this mode via the terminal's 
configuration menu or program- 
matically from the host system. 
While in ANSI character mode 
operation, the user has access to 
TEKTRONIX compatibility mode in 
order to run PLOT 10 software. 

The 2393A has been engineered to 
I 

provide years of trouble-free ser- 
vice. For support services, Hewlett- . 
Packard has a world-wide networ 

" ) *  of sales and service offices staffed 
by highly qualified customer 
engineers and systems engineers. 

DEC@ , VT1008 and VT52@ are registered 
trademarks of Digital Equipment Corporation 



B P2393A Product Specifications 

GRAPHICS 

Addressability: 32K x 32K points in HP mode 
4096 x 4096 points in TEK 4014 mode 

'P 1024 x 1024 points in TEK 4010 mode 

iewable Resolution: 512(H) x 390(V) pixels, or 
640(H) x 400(V) pixels, selectablle 

Display Area: 160 mm x 214 mm (6.3 inches x 8.4 inches) or 
131mm x 201mm (5.2 inches x 7.9 inches), selectable 

Cursor: Crosshair 

Prirnatives: Polyline; 11 line types 
Area fill; fill polygons up to 105 sides using 10 patterns 
Text; 8 sues, normal or slant, 4 orientations, 10 fully supported national character sets. 

L 
ALPHANUME RICS 

Charater  generation^: 

Character Sue: 

Screen Capacity: 

Cursor: 

Display Enchancements: 

a d e o  Attributes: 

Page control: 

Display Memory: 

155 mm x 201 mm (6.1 inches x 7.9 inches) or 
124 mm x 201 mm (4.9 inches x 7.9 inches), selectable 

7 x 11 dot matrix in 8 x 14 dot cell with half-dot shift 

1.9 mm x 3.7 mm (0.075 inch x 0.146 inch) 

24 lines x 80 columns (1920 characters). 25th and 26th line for function key labels. 27th line 
for terminal status information. 

ROMAN 8 comprising 128 ASCII character set and 61 national characters from the extended 
Roman set. National characters include United Kingdom, Danish, Dutch, Finnish, French, 
German, Italian, Norwegian, Spanish, and Swedish. Plus Line Drawing, Math, Italics, and 
Bold characters. Total of 768 characters. 

Blinking-underline or blinking-block. 

Inverse, underline, blinking, halfbright, security video, and double high double wide in any 
combination. 

Memory lock, display lock, protected fields, user selectable margins and tabs, plus jump or 
smooth scrolling. 

Insert characterlline, delete characterlline, clear lineiall 
Insertidelete line character with wraparound. 

Nextlprevious page (top, bottom, right, left). 

Memory is allocated dynamically. 
Up to 12 pages standard (288 lines x 80 columns or 144 lines x 160 columns) 
Depending on the number of display enhancements and security video fields used, memory 
available can vary. 

DISPLAY 

CRT Type: Etched anti-glare, with implosion protection 

Phosphor: Green P31 

CRT Sue: 30 cm (12 inches) diagonal 

Refresh Rate: 60 Hz Non-interlaced 

Brightness Control: User accessible 

m n t r a s t  Control: User accessible 



KEYBOARD 

Style: Detachable typewriter keyboard with 2.4 meter (8 ft.) fully extended coiled cable. 

Layout: 

Operation: 

Function Keys: 

Included overlays: 

107 sculptured keys. Separate numeric keypad, and independent user, editing and cursor 
keys. 17 national layouts are available: USASCII, Swedish, Norwegian, French, German, UK, 
Spanish, French-Canadian, English-Canadian, Italian, Dutch, Finnish, Danish, Swiss-German, 
Swiss-French, Spanish-Latin American and Flemish. 

Auto-repeat; N-key rollover. 4- 

I 8 screen labeled user-defined function keys; screen labels up to 16 characters and function key- 
definitions up to 80 characters in length. Can include control codes and escape sequences. 

4 additional user-defineable auto-executable function keys; definitions can be saved in non- 
volatile memory. 

8 predefined function keys. 

An overlay is included for the numeric pad which labels the graphics functions active when 
the graphics pad is enabled. 
Other overlays are included with the corresponding options. 

DATA COMMUNICATIONS 
n 

Data Rates: 

Handshake: 

Parity: 

System Port: 110, 134.5, 150, 300, 600, 1200, 1800, 2400, 4800, 9600, 19200 baud. Operation 
with control codes or escape sequences may require handshaking or CPV-supplied delays. () 
Optional Peripheral Port with RS232C interface: 110. 134.5, 150, 300, 600, 1200, 1800, 2400, 
4800, 9600, 19200 baud. Operation with control codes or escape sequences may require hand- 
shaking or CPU-supplied delays. 

System Port: selectable software ENQIACK and XONIXOFF (transmit only), hardware CS 
(Clear to Send), TR (Terminal Ready), DM (Data Set Ready), and RR (Receiver Ready). 

Optional Peripheral Port: selectable software XONIXOFF (transmit only), hardware CS (Cle 
to Send), SRR (secondary Receiver Ready), and DM (Data Set Ready). 0 
Selectable in 7-bit operation: even, odd, zero, one. Always none in 8-bit operation. 

Operating Modes: Local, remote, character, block line or page, format, and optional ANSI operation. X.25 com- 
patible using XONIXOFF when block mode is enabled and when the terminal is connected to 
an external PAD. 

Transmission Modes: Full duplex, asynchronous point-to-point. Compatible with Bell 103A, Bell 212A, Vadic 
VA3400 or equivalent full duplex modem. 

Electrical Interface: System Port: combined RS232CIHP422 data communications. 

Optional Peripheral Port: RS232C serial interface, Centronics-type parallel 8-bit interface , o n  
HP-IB interface. 

POWER REQUIREMENTS 

Input Voltage: 100-120V (+lo%, - 10%) at 47-66 Hz, or 
200-240V (+lo%, - 10%) at 47-66 Hz, switch selectabIe. 

Power Consumption: 50 watts, Terminal Processing Unit 
45 watts, Display Monitor 

PHYSICAL CHARACTERISTICS , 

Display Monitor Weight: 10.0 kg (22 pounds) 

Display Monitor Dimensions: 328 mm wide x 351 mm deep x 345 mm high (12.9 inches x 13.8 inches x 13.6 inches). 

Terminal Processing P 

Unit Weight: 4.3 Kg (9.5 pounds) 

Terminal Processing 
r) i 

Unit Dimensions: 325 mm wide x 325 mm deep x 100 mm high (12.8 inches x 12.8 inches x 3.9 inches). 

Keyboard Weight: 2.1 kg (4.7 pounds) 

Keyboard height: 
(at center row) 

30 mm (1.2 inches) flat; 58 mm (2.3 inches) on stand. 

Keyboard Dimensions: 456 mm wide x 225 mm deep x 30 mm high (18.0 inches x 8.9 inches x 1.2 inches). 
7-20 



NVIRONMENTAL CONDITIONS &--- 
PARAMENTER CONDITION SPECIFICATION 
Altitude Operating 0 to 4,600 meters (15,000 ft) 

Non-operating 0 to 15,300 meters (50,000 ft) I 

Humidity Operating 5 to 95% Relative Humidity at 40°C 
Non-operating 90% relative Humidity at 65OC 

a e m p e r a t u r e  (free ambient) Operating OOC to +55OC (+ 32OF to + 131°F) 
Non-operating - 400C to + 75OC ( - 40°F to + 167OF) 

PRODUCT REGULATIONS 

Safety: 

4D 

Acoustics: 

Datacomm: 

United States 
Canada 
Germany 
Finland 
International 

United States 
Germany 

UL Listing under standards 478 and 114 
CSA Certification under standard C22.2 154 
TUV GS mark pending 
FEI approval pending 
IEC 380 Safety of Electrically Energized Office Machine 
compliance 
IEC 435 Safety of Data Processing Equipment Compliance 

FCC Docket 20780 Part 15 for class A equipment 
VDE 0871 level B Radio Protection Mark pending 

Less than 4.0 Bels sound per A-weighted 

CCITT V.24 interchange, V.28 electrical Recommendatioris 

Belgium Approval pending 
Germany Approved 
Japan Approved 
Nordic network Approval pending 
Sweden Approval pending 
UK Approval pending 

Contact the local HP Sales Office for current status of datacom approval in your country. 

~ R O D U C T  SUPPORT 

d rdware Supplied: HP 2393A Graphics Terminal 

ocumentation Supplied: HP 2393A User's Manual (02393-90001) 
HP 2393A Reference Manual (0;!393-90002) 

Documentation Ava,ilable: HP 2393A Service manual (02393-90003) 

HP Systems Support: Refer to approriate HP system data sheet for use and support of the HP 2393A on systems. 
When this product is used in a customer-assembled system, the overall operational respon- 
sibility of the system rests with customer. 

Warranty: 

Maintenance: 

The HP 2393A is warranted against defects in material and workmanship. Contact the local 
HP Sales Office for terms and conditions. 

HP maintenance agreements are available for HP 2393A support after the warranty period. 
Contact the local HP Sales Office for terms and conditions. 

Corporate Headquarters: European Headquarters: International Headquarters 
ewlett-Packard 

Igm 
Hewlett-Packard S. A. HewIett-Packarcl 

Hanover Street 7 rue du Bois-du-Lan 3495 Deer Creek Rd. 
Palo Alto, CA 94304 USA P.O. Box Palo Alto, CA 94304 USA 

CH-1227 MEYRIN 2 
Geneva, Switzerland 



HP 2393A 
ORDERING INFORMATION 
Product Number Desaiption 

2393A Graphics Terminal 

OPTION$ 

-049 ANSI X3.64 Operation 
-060 Delete Monitor 

User Installable 
Options 

-046 Port 2: HP-IB Interface 
-092 Port 2: 25 pin RS232C Interface 
-093 Port 2: 8 bit parallel Centronics 

Interface 

Localization 
Options 

-015 Delete US Monitor, add International 
Monitor 

-101 Swedish 
-102 Norwegian 
-103 French 
-104 German 
-105 UK 
-106 Spanish 
-107 Canadian-French 
-108 Canadian-English 
-109 Italian 
-110 Dutch 
-111 Finnish 
-112 Danish 
-113 Swiss-German 
-114 Swiss-French 
-115 Spanish-Latin American 
-116 Flemish 

Cable Options 

-301 US Modem cable, same as cable 
accessory 40242M 

-302 European modem cable, same as cable 
accessory 40242M 

-303 RS232C cable, same as cable accessory 
40242C 

-304 HP direct connect RS232C cable, same 
as cable accessory 40242X 

-305 EMP protect cable, same as cable 
accessory 40242Y 

-306 HP direct connect RS422 cable, same 
as cable accessory 40242P 

HP 2393A ACCESSORIES 
Product Number Desaiption 

Port 2 Interfaces 

40210H Port 2: HP-IB Interface 
40210R Port 2: 25 pin RS232C Interface 
4021OP Port 2: 8 bit parallel Centronics Interface 

Datacomm Cables 

40242A RS232CIHP422 cable. Male 
(25-pin)lfemale (50-pin) 

40242C RS232C cable. Female (25-pin)lmale 
(25-pin), 5m (16 ft) 

40242M U.S.1Europeai-1 modem cable. Male 
(25-pin)lmale (25 pin), 5m (16 ft) 

40242P HP direct connect type 422 cable. 
Male (25-pin)lmale (5-pin), 5m (16 ft) 

40242X HP direct connect type 232 cable. 
Male (25-pin)lmale (3-pin), 5m (16 ft) 

40242Y EMP protect cable. Male (25-pin)lmale 
(25-pin), 5m (16 ft) 

402422 RS232C modem bypass cable. Male 
(25-pin)lfemale (24-pin), 5m (16 ft) 

Peripheral Cables 

40242D Parallel printer cable. Amphenol male 
(36-pin)lmale (%-pin), 2m (6.6 ft) 

40242G Serial (RS232C) printer cable. Male 
(25-pin)lmale (25-pin), 5m (16 ft) 

40242V Composite video cable, 0.4m (1.5 ft) 
45529A HP-IB cable, 1m (3.3 ft) 

HP 2393A SUPPORTED DEVICES 
Product 
Number Description Interface 

Input 
Devices 

35723A Touchscreen HP-HIL ' 

46060A Mouse HP-HIL 
46087A A-size Tablet HP-HIL 
92916A Bar code reader HP-HIL 

Monitors 

35731AIB 12" Monochrome Composite Video 
35721AIB 14" Monochrome Composite video 

Rintersl 
Copiers 

2225DICIA Thinkjet RS232CICentronicslHP-lB 
2686A Lasejet RS232C 
293% Dot matrix serial RS232CIHP-lB 
293414 Letter quality RS232ClHP-IB 

rnottersl 
Recorders 

7470A Graphics 2-pen RS232ClHP-IB 
7475A Graphics 6-pen RS232CIHP-IB 
7550A Graphics %pen RS232CIHP-IB 
7510A Film Recorder RS232ClHP-IB 

Note: The above list is by no means exhaustive. Contact your 
local HP Sales Office for information about other supported 
devices. 

Printed in U.S.A. 5/85 
5953-8617 I 



Ed HEWLETT 
PACKARD 

Color Graphics Terminal 

eatures 

Bit Mapped Color Graphics 
8 Colors from Palette of 64 
Selectable 51W x 390V or 640H 

x 4JOV pixels :resolution 
Primitives: Polyl.ine, Area Fill 

and Text 
Rubberband Line 
TEKTRONIX@ 40lOI4014 Compatibil 

Input Dwices Supported 
Touchscreen 
Graphics Tablet 
Mouse 
Bar Code Readeir 

Color Output Dwices Supported 
Printers 
Plotters 
Film Recorders 
Large Screen Projectors 

Q Large Screen Monitors 

Graphics Software Support 
HP GraphicsllOOO I1 
HP DSGl3000, FEDRAW, 

HPEASYCHAFT, HPMAP 
TEKTRONIX PU3T 100 
Graphics Software from 

Independent Software Vendors 

Independent Color Alphanumerics 
8 Foreground, 8 Background Colors 
Up to 12 pages of Display Memory 
Horizontal Scrolling to 160 Columns 
Smooth Vertical Scolling 
Display Enhancements 

including Double High 
Double Wide Characters 

Line Drawing, M:ath, Italics and 
Bold Character Sets 

Block Mode 
Format Mode anti Local Editing 

Capabilities 
Edit CheckinglTransmit-only Fields1 

Modified Data Tag 

H P  2397A Color Graphic:; Terminal with H P  Mouse 

Ergonomics High Performance Data 
Modular, Compact Design Communications 
Integrated Tilt and Swivel Character, Line or Page Mode 
Anti-Glare Color Phosphor Screen Transmission 
Front Panel Power, Brightness System Port offers both RS232C 

and Contrast Controls and HP422 with data rates up 
Detachable Low-Profile Keyboard to 19.2 kbps with handshaking 

Ease of Use 
Screen Labelled Function Keys 

for Terminal Con~trol 
8 User-Definable Function Keys 

with 16-Character Labels 
8 Pre-defined Function Keys 
4 Non-volatile User-Definable 

Function Keys 
Non-volatile Configuration Menus 
17 National Keyboard Layouts 
27th Line for Terminal Status 
Self-Test Capability 
Screen Saver 

Peripheral Port provides a 
choice of an optional RS232C 
Serial Interface, a 
Centronicso -type Parallel 
Interface, or an HP-IB 
Interface 

Supports X.25 PAD connection 

ANSI' X3.64 Compatibility 

TEKTRONIX" and PLOllO@ are registered 
trademarks of TEKTRONIX, Inc. 
Centronics' is a registered trademark of 
Centronics Data Computer Corporation 

American National Standards Institute 



The HP 2397A 
The HP 2397A - the color graphics 
workstation designed to offer you 
flexibility. Set it up the way you 
want it - select from an impressive 
array of user-friendly input devices 
like HP Touch, connect to the out- 
put peripherals of your choice, 
choose from a list of software 
packages and even adjust the tilt 
and swivel on your display. 

The HP 2397A, with its range of ,in- 
put devices, provides the engineer 
or scientist with the tools to create 
and display graphics in color - in 
process control, industrial automa- 
tion, preyiew design and other 
technical applications. 

The HP 2397A gives the manager 
Qr professional the ability to 
graphically display business data 
for analysis, reports and presenta- 
tions using a variety of color output 
devices like printers, plotters, film 
recorders and large screen 
projectors. 

In addition, the HP 2397A offers 
comprehensive color alphanumeric 
capabilities as well as optional 
ANSI compatibility at no cost. 

The HP 2397A is one of the most 
flexible color graphics terminals in 
its class, providing quality and 
reliability that you have come to ex- 
pect of Hewlett Packard display 
terminals. 

Graphics Features 
The 2397A supports bit mapped 
vector graphics on a full color raster 
display with a selectable resolution 
of 512 pixels horizontally by 390 
pixels vertically or 640 pixels 
horizontally by 400 pixels vertically. 
The user can select 8 displayable 
colors from a palette of 64. The 
default colors are red, green, blue, 
cyan, magenta, yellow, black and 
white. 

The 2397A has the intelligence to 
draw polyline vectors based on end 
points specified by the host. The 
user can select from 11 different 
line types including one that is user 
defined. The terminal allows the 
user to fill complex shapes with up 

HP 2397A offers remarkable inputloutput flexibility 

to 148 sides selecting from 11 dif- 
ferent area fill patterns including 
one defined by the user. The 8 
selected colors can be mixed pro- 
grammatically (dither) to create ad- 
ditional user defined colors for use 
with area fills. These features 
increase drawing speed while 
reducing data communications and 
system overhead. 

The 2397A allows the user to add 
vector drawn graphics text to im- 
ages. Graphics text can be normal 
or slanted, in one of 8 sizes and 4 
different orientations. 

The rubberband line feature allows 
the user to preview a vector before 
it is stored in graphics memory. 
This interactive feature used in con- 
junction with a touchscreen, mouse 
or graphics tablet, sigruhcantly in- 
creases user productivity and 
minimizes system overhead. 

The 2397A has a TEKTRONIX 
401014014 compatibility mode that 
allows images designed for those 
terminals to be displayed in scaled 
or unscaled modes. 

Input Device Support n 
With the unique HP-HIL (Human 
Interface Link) interface on the 
2397A, the user can connect input 
devices and hardcopy devices 
simultaneously. The 2397A allows 
the user to daisy chain up to three 
input devices to the keyboard, thus 
offering considerable flexibility in 

r", 
the input configuration and freeing 
the auxiliary port for hardcopy 
devices. Supported graphics input 

r r )  

devices include HP Touch, Mouse, 
Graphics tablet and Bar Code 
reader. These accessories may be 
ordered separately. 

The touchscreen can be used in 

Local fentures reduce system overhead 



HP Touch - A natural zuay to communicate zclith 
your computer 

HP Plotters - Affordabl(? color I~nr i f co~~y  

& h e  mouse can be used in graphics 
operations to move, draw and pick 
objects. As a po:sitioning device, it 
s faster than graphics cursor keys a) n the keyboard, and hence an aid 

to productivity. 

The graphics tablet is ideal for 
digitizing and sketching drawings. 
It is useful in interactive graphics, 

aphics entry a:nd menu selection 
pplications. 

The bar code reader is well suited 
for rapid data entry applications, 
e.g. inventory tracking, point of 
sale terminals, etc. 

color Output Device Support 
The 2397A offers a broad range of 

e u t p u t  options. This allows the 
user flexibility in connecting to a 
host of HP peripherals. 

The user can generate engineering 
drawings, charts and overhead 
transparencies on HP plotters, print 
text and graphics on the Diablo 
C150 Color inkjet printer and other 
HP printers, and create 
35mm slides on ,a HP film recorder. 

In addition, the :2397A can be con- 
nected to commctrcial large screen 
projectors, film recorders or large 
monitors. 

ISSCOm , DISSPLA" and TELL-A-GRAFm are 
SASIGRAPH" is a trademark of SAS Institute 
TEMPLATEw is a registered trademark of Meg; 
Precision Visuals", DI3000" and GIUFMAKER 

Graphics Software Support 
The 2397A is supported by a wide 
variety of Hewlett-Packard 
software. 

Graphics lOOOlII a:nd Graphics 9000 
are high level graphics application 
development tools designed for use 
on HPlO00 and H1'9000 computer 
systems respectively and can pro- 
vide a solution to a range of 
technical display g,raphics 
applications. 

DSGl3000, HPDRAW, 
HPEASYCHART and HPMAP are 
designed specifically for business 
applications on HI'3000 computer 
systems. 

The TEKTRONIX 401014014 com- 
patibility mode allows the 2397A to 
operate with TEKlRONIX Inc's 
PLOT 10 software. 

In addition to Hewlett-Packard soft- 
ware, the 2397A operates with 
Precision Visual'sT" DI-3000Tand 
GRAFMAKER", ISSCO'sB 
DISSPLAO and TELL-A-GRAF@ , 
SAS Institute's SASIGRAPW, and 
Megatek's TEMPLATEB . These 
packages run on HP as well as 
non-HP systems. 

Independent Color 
Alphanumerics 
The 2397A has a 12-inch diagonal 
CRT that displays 24 lines of 80 
characters on a high-resolution full 
color screen. The characters are 
formed in a 8 by 14 dot character 
cell with half-dot shifting to create 
smooth, well-defined characters. 
Using 8 predefined colors, the user 
can define foregroundlbackground 
color combinations (pairs) for each 
character cell in the alphanumeric 
plane. At any one time, the user 
can display 8 color pairs from a 
total of 64 possible pairs. 

Up to 12 pages of text can be 
stored in display memory and 
viewed easily using smooth scrolling 
capabilities. The display memory 
can be configured to support up to 
160 columns. This is useful in run- 
ning applications written for 132 
column displays. Columns beyond 
the 80th can be viewed via horizon- 
tal scrolling. 

The 2397A has character sets that 
include Line Drawing, Math, Italics , 
and Bold characters. Display en- 
chancements - underline, inverse 
video, blinking, and Double High 
Double Wide - can be used with 
the character sets to emulate 
existing paper forms. 

In block mode, forms, text and data 
can be edited with the local edit 
keys before the information is 
transmitted to the computer for 
processing. On HPlOOO and HP3000 
systems the 2397A provides full 
compatibility with FORMS11000 and 
VPLUS applications. 

regtstered trademarks of Integrated Software Svstems Corporation. 
Inc. 
atek Corporation. 
' are trademarks of Precis~on L lsuals Inc 



Data Communications 0 

HI R O S E V I L L E  T E R ~ I N A L S  DIVISION ' i Z I I S - L I I I - I Z I S  Im 

HP 2397A - A color alphanumeric terminal too 

With format mode enabled, pro- 
tected and unprotected fields make 
filling out forms an easy task. 
Three edit checks (alpha, numeric 
and alphanumeric), transmit-only 
fields and modified data tag give 
the 2397A powerful data entry1 
inquiry capabilities. 

Ergonomics 
The 2397A offers a modular design 
with standard ergonomic features. 
These features include an integral 
tilt and swivel mechanism, front 
panel power, brightness and con- 
trast controls, and an anti-glare 
display screen. In addition, the low 
profile detachable keyboard can be 
adjusted for use in either a flat or 
an angled position. The sculptured 
keys are color-coded and conve- 
niently clustered by function. 

For quiet operation, the 2397A is 
convection cooled, eliminating the 
need for a fan. 

Ease of Use 
The 2397A has twen function 
keys that can be q s e r  to simp1 
the operation of the terminal. z e s e  
keys can be programmed to tailor 
the terminal for specific applica- 
tions. Eight of the function keys 
have correspondin screen labels at 2 the bottom of the isplay. In 

shifted mode, these ke s perform 
pre-defined functions. 61 e settings 
of the remaining four keys can be 
stored in novolatile memory, 
thereb retaining the contents of 
these z eys when the terminal is 
turned off. 

Screen menus containing user- 
selected or default settings are pro- 
vided to simpllfy configuring the 
terminal. Configuration settings can 
be saved in nonvolatile memory. 

The 2397A provides a choice of 17 
national language keyboards. For a 
com lete list of the ke boards 
ava' P able, refer to the roduct 
Specifications section. 

B 
Terminal status information appears 
on the 27th line of the screen 
display. The status line indicates, 
for example, when the terminal is 
set for Graphics Pad, CAPS lock or 
ANSI mode operation. 

The 2397A offers extensive self-test 
capabilities which allow the user to 
venfy that the terminal is function- 
ing properly. 

A built-in screen saver shuts off the 
display after a period of inactivity. 
The inactive period of time to trig- 

er the shut-off can be preset by 
&e user. This feature prolongs the 
life of the display. 

The 2397A offers page, line or 
fharacter mode communications. 
Full duplex point-to-point asyn- 
chronous transmission is supported 
with flexible hardware and software 
handshaking to interface with a 
variety of computer systems and 
peripherals. 

0 
The Systems Port offers both 
RS232C and HP422 capabilities at 
data transmission rates up to 19.2 
kbps with handshaking. 

For additional flexibility, an op- 
tional Peripheral Port offers a - 

choice of an RS232C serial inter- j) 
face, a Centronics-type parallel in- 
terface or an HP-lB interface. These 
modules are easily installed by th 
user. h 
The 2397A also connects to an X.25 
PAD (Packet AssemblerlDisassembler) , 

network. 

ANSI X3.64 Compatibility 
The 2397A optionally provides at n 
no cost a subset of the ANSI X3.64 
standard for those users requiring a 
device-independent environment. 
In addition, the 2397A can execute 
many DEC" VTlOOO and VT52@ 
control sequences. The user can r q  
select this mode via the terminal's 
configuration menu or program- 
matically from the host system. r )  
While in ANSI character mode 
operation, the user has access to 
TEKTRONIX compatibility mode in 
order to run PLOT 10 software. 

The 2397A has been engineered to 
provide years of trouble-free ser- 
vice. For support services, Hewlett- 
Packard has a world-wide network 
of sales and service offices staffedt 
by highly qualified customer 
engineers and systems engineers. 

DEC@ , VTlW and VT52@ are registered 
trademarks of Digital Equipment Corporation 



JI P2397A Product Specifications 

COLOR GRA.PHICS 

Addressability: 32K x 32K points in HP mode 
4096 x 4096 points in TEK 4014 mode 

't 1024 x 1024 points in TEK 4010 mode 

iewable Resolution: 512(H) x 390(V) pixels, or 
640(H) x 400(V) pixels, selectable 

Display Area: 160 rnrn x 214 mm (6.3 inches x 8.4 inches) or 
131mm x 201mm (5.2 inches x 7.9 inches), selectable 

Cursor: Crosshair 

Primitives: 

e 0 i . r :  

Polyline; 11 line types 
Area fill; fill polygons up to 14L8 sides using 11 patterns and color dithering. 
Text; 8 sizes, normal or slant, 4 orientations, 10 fully supported national character sets. 

8 colors from a palette of 64. 

COLOR ALPIIANUMERICS 

isplay Area: 155 mm x 201 mm (6.1 inches x 7.9 inches) or 
124 mm x 201 mm (4.9 inches x 7.9 inches), selectable 

Character Generation: 7 x 11 dot matrix in 8 x 14 dot cell with half-dot shift 

Character Size: 

Screen Capacity: - < 

aracter Set: 

1.9 mm x 3.7 mm (0.075 inch x 0.146 inch) 

24 lines x 80 columns (1920 characters). 25th and 26th line for function key labels. 27th line 
for terminal status information. 

ROMAN 8 comprising 128 ASCII character set and 61 national characters from the extended 
Roman set. National characters include United Kingdom, Danish, Dutch, Finnish, French, 
German, Italian, Norwegian, Spanish, and Swedish. Plus Line Drawing, Math, Italics, and 
Bold characters. Total of 768 characters. 

Cursor: Blinking-underline or blinkingiblock. 

4 isplay Enhancements: Color, inverse, underline, blinking, halfbright (color pair 3) and double high double wide in 
any combination. 

Video Attributes: 

e d i t i n g :  

Memory lock, display lock, prcltected fields, user selectable margins and tabs, plus jump or 
smooth scrolling. 

Insert characterlline, delete characterlline, clear linelall. 
Insertldelete line character with wraparound. 

Page control: Nextlprevious page (top, bottom, right, left) 

Display Memory: 

Color: 

Memory is allocated dynamically. 
Up to 12 pages standard (288 lines x 80 columns or 144 lines x 160 columns) 
Depending on the number of dlisplay enhancements used, memory available can vary. 

8 foreground1background color pairs selected from 64 combinations of the 8 basic colors - 
red, green, blue, yellow, cyan, magenta, black and white. 

COLOR D1SP:LAY \ 

CRT Type: Etched anti-glare, with implosion protection, self converged, 0.31 mm dot trio pitch. 

Phosphor: P22 RGB 

30 cm (12 inches) diagonal $Eey,"Ra te : 60 Hz Non-interlaced 

Brightness Control: User accessible 

Contrast Control: User accessible 

Degauss: Line operated, automatic at power-up 



KEYBOARD i 
: 

Style: Detachable typewriter keyboard with 2.4 meter (8 ft.) fully extended coiled cable. ! 
Layout: 

Operation: 

Function Keys: 

Included overlays: 

107 sculptured keys. Separate numeric keypad, and independent user, editing and cursor 
keys. 17 national layouts are available: USASCII, Swedish, Norwegian, French, German, UK, i 
Spanish, French-Canadian, English-Canadian, Italian, Dutch, Finnish, Danish, Swiss-German, 
Swiss-French, Spanish-Latin American and Flemish. 

Auto-repeat; N-key rollover. n :  
8 screen labeled user-defined function keys; screen labels up to 16 characters and function kt!) I 
definitions up to 80 characters in length. Can include control codes and escape sequences. 

4 additional user-defineable auto-executable function keys; definitions can be saved in non- I 

volatile memory. 

8 predefined function keys. 

An overlay is included for the numeric pad which labels the graphics functions active when 
the graphics pad is enabled. 
Other overlays are included with the corresponding options. 

DATA COMMUNICATIONS 
?I 

Data Rates: 

Handshake: 

Parity: 

Operating Modes: 

System Port: 110, 134.5, 150, 300, 600, 1200, 1800, 2400, 4800, 9600, 19200 baud. Operation 
with control codes or escape sequences may require handshaking or CPU-supplied delays. f) 
Optional Peripheral Port with RS232C interface: 110. 134.5, 150, 300, 600, 1200, 1800, 2400, 
4800, 9600, 19200 baud. Operation with control codes or escape sequences may require hand- 
shaking or CPU-supplied delays. 

System Port: selectable software ENQIACK and XONIXOFF (transmit and receive), hardware CS 
(Clear to Send), TR (Terminal Ready), DM Data Set Ready), and RR (Receiver Ready). 

Optional Peripheral Port: selectable software XONIXOFF (transmit only), hardware CS (Clea 
to Send), SRR (secondary Receiver Ready), and DM (Data Set Ready). d) 
Selectable in 7-bit operation: even, odd, zero, one. Always none in 8-bit operation. 

Local, remote, character, block line or page, format, and optional ANSI operation. X.25 com- 
patible using XONIXOFF when block mode is enabled and when the terminal is connected to 
an external PAD. 

Transmission Modes: Full duplex, asynchronous point-to-point. Compatible with Bell 103A, Bell 212A, Vadic 
VA3400 or equivalent full duplex modem. 3 

Electrical Interface: Svstem Port: combined RS232CIHP422 data communications. 

Optional Peripheral Port: RS232C serial interface, Centronics-type parallel 8-bit interface , or 0 
HP-IB interface. 

1 

POWER REQUIREMENTS 

Input Voltage: 100-120V (+lo%, - 1O0h) at 47-66 Hz, or 
200-240V (+lo%, - 10%) at 47-66 Hz, switch selectable. 

Power Consumption: 50 watts, Terminal Processing Unit 
65 watts, Color Display Monitor 

PHYSICAL CHARACTERISTICS 

Display Monitor Weight: 

Display Monitor Dimensions: 

Terminal Processing 
Unit Weight: 

Terminal Processing 
Unit Dimensions: 

Keyboard Weight: 

Keyboard height: 
(at center row) 

Keyboard Dimensions: 

13.9 kg (30.6 pounds) 

328 mm wide x 390 mm deep x 345 mm high (12.9 inches x 15.4 inches x 13.6 inches). 

4.3 Kg (9.5 pounds) 

325 mm wide x 325 mm deep x 100 mm high (12.8 inches x 12.8 inches x 3.9 inches). 

2.1 kg (4.7 pounds) 

30 mm (1.2 inches) flat; 58 mm (2.3 inches) on stand. 

456 mm wide x 225 mm deep x 30 mm high (18.0 inches x 8.9 inches x 1.2 inches). 
7-28 



NVIRONMENTAL CONDITIONS b 
PARAMETER CONDITION SPECIFICATION 

Altitude Operating 0 to 4,600 meters (15,000 ft) 
Non-operating 0 to 15,300 meters (50,000 ft) 

6- Operating 5 to 95% Relative Humidity at W C  
Non-operating 90% relative Humidity at 650C 

Temperature (free ambient) Operating O°C to + 5S°C (+ 32OF to + 131°F) 
Non-operating -400C to + 7S°C ( -  W F  to + 1670F) 

ODUCT REGULATIONS PP 
Safety: 

0 

RFI: 

6 a y :  
Acoustics: 

Datacomm: 

lJnited States 
Canada 
Germany 
Finland 
International 

United States 
Germany 

UL Listing under standards 478 and 114 
CSA Certification under standard C22.2 154 
TUV GS mark per VDE 0806 pending 
FEI approval pending 
IEC 380 Safety of Electrically Energized Office Machine 
compliance 
IEC 435 Safety of Data Processing Equipment Compliance 

FCC Docket 20780 Part 15 for class A equipment 
VDE 0871 level B Radio Protection Mark pending 

Germany PTB Licensed 

Less than 4.0 Bels sound power A-weighted 

CCITT V.24 interchange, V.28 electical Recommendations 

Australia Approved 
Belgium Approval pending 

0 
Germany Approved 
Japan Approved 
Nordic network Approved 

4D 
Sweden Approved 
LJK Approval pending 

Contact the local HI' Sales Office for current status of datacom approval in your country. 

Hardware Supplied: HP 2397A Color Graphics Terminal 

Documentation Supplied: HP 2397A User's Manual (02397-90001) 
HP 2397A Reference Manual (02397-90002) 

Documentation Available: HP 2397A Service manual (02393-90003) 

HP Systems Support: Refer to approriate HP system data sheet for use and support of the HP 2397A on systems. 
When this product is used in a customer-assembled system, the overall operational respon- 
sibility of the system rests with customer. 

Warranty: The HP 2397A is warranted against defects in material and workmanship. Contact the local 
HP Sales Office for terms and conditions. 

aintenance: HP maintenance agreements are available for HP 239714 support after the warranty period. 
Contact the local HP Sales Office for terms and conditions. 



HP 2397A 
ORDERING INFORMATION 

Product Number Description 

2397A Color Graphics Terminal 

OPTIONS 

-049 ANSl X3.64 Operation 
-060 Delete Monitor 

User Installable 
Options 

-046 Port 2: HP-IB Interface 
-092 Port 2: 25 pin RS232C Interface 
-093 Port 2: 8 bit parallel Centronics 

Interface 

Localization 
Options 

-015 Delete US Monitor, add International 
Monitor 

-101 Swedish 
-102 Norwegian 
-103 French 
-104 German 
-105 UK 
-106 Spanish 
-107 Canadian-French 
-108 Canadian-English 
-109 Italian 
-110 Dutch 
-111 Finnish 
-112 Danish 
-113 Swiss-German 
-114 Swiss-French 
-115 , Spanish-Latin American 
-116 Flemish 

- - - -  

Cable Options 

-301 US Modem cable, same as cable 
accessory 40242M 

-302 European modem cable, same as cable 
accessory 40242M 

-303 RS232C cable, same as cable accessory 
40242C 

-304 HP direct connect RS232C cable, same 
as cable accessory 40242X 

-305 EMP protect cable, same as cable 
accessory 40242Y 

-306 HP direct connect RS422 cable, same 
as cable accessory 40242P 

HP 2397A ACCESSORIES 

Product Number Description 

Port 2 Interfaces 

40210H Port 2: HP-IB Interface 
40210R Port 2: 25 pin RS232C Interface 
40210P Port 2: 8 bit paralIel Centronics 

Interface 

Datacomm Cables r) 
40242A RS232CIHP422 cable. Male 

(25-pin)lfemale (50-pin) 
40242C RS232C cable. Female (25-pin)lmale 

(25-pin), 5m (16 ft) 
40242M U.S.IEuropean modem cable. Male 

(25-pin)lmale (25 pin), 5m (16 ft) 
40242P HP direct connect type 422 cable. f) 

Male (25-pin)lmale (5-pin), 5m (16 ft) 
40242X HP direct connect type 232 cable. 

Male (25-pin)lmale (3-pin), 5m (16 ft) 
40242Y EMP protect cable. Male (25-pin)lmale 

(25-pin), 5m (16 ft) 
402422 RS232C modem bypass cable. Male 

(25-pin)lfemale (24-pin), 5m (16 ft) 

Peripheral Cables 

40242D Parallel printer cable. Amphenol male 
(36-pin)lmale (36-pin), 2m (6.6 ft) 

0 
40242G Serial (RS232C) printer cable. Male 

(25-pin)lmale (25-pin), 5m (16 ft) 
40242V Composite video cable, 0.4m (1.5 ft) 
40242R RGB video cable, 0.4m (1.5ft) 
45529A HP-IB cable, l m  (3.3 ft) 
92241A HP-HIL cable 

HP 2397A SUPPORTED DEVICES 

Product 0 '  
Number Description Interface 

Input 
Devices 

35723A Touchscreen HP-HIL 
46060A Mouse HP-HIL 
46087A A-size Tablet HP-HIL 

/7 ' 
i 

92916A Bar code reader HP-HIL 
r ) ;  

Monitors 

35741AIB 12" Color RGB 
13279B 19" Color RGB 

Rintersl 
Copiers 

2225DICIA Thinkjet RS232CICentronicslHP-IB 
2686A Lase jet RS232C 
2932A Dot matrix serial RS232CIHP-IB 
293U Letter quality RS232CIHP-IB 
C150 Diablo Color Inkjet Centronics 

Plotters1 
Recorders 

7470A Graphics 2-pen RS232CIHP-IB 
7475A Graphics &pen RS232CIHP-IB 
7550A Graphics &pen RS232CIHP-IB 
7510A Film Recorder RS232CIHP-IB 
Note: The above list is by no means exhaustive. Contact your 
local HP Sales Office for information about other supported 
devices. 

Printed in U.S.A. 7/85 
5953-8624 



The Vectra PC 
4B Reliable, Compatible and Complete 

As Versatile as 
Business Itself 
The Hewlett-Packard Vectra PC is the 
personal computer that can be tailored to 
your business neecis. With the Vectra PC, 
you can put together the exact combination 
of hardware and software that best meets 

0 your individual mpirements. For your 
personal productivity, the compact Vectra 
PC is powerful, fast, and easy to use. 

It is designed to run off-the-shelf IBM 

a PC/AT application software. So you can 
choose from among the most popular pro- 
grams for word processing, business 
graphics, spreadsheet analysis, database 
management, and communications. 

And the Vectra PC's swen industry stan- 
dard accessory slots are designed to accept 
any accessory card that will work in the 

0 IBM PC/AT as wel'l. This allows the many 
IBM PC/AT compatible accessories and 
peripherals to be used. 

You can put together the exact combina- 
tion of hardware components and software 
that's best for your business today, OR you 
can choose from easy-to-order preassem- 

4B bled systems. Select from a range of 
popular configurations that are most 
frequently required in demanding applica- 
tions. And as your needs grow and change, 
you can expand and alter your system. The 

O V e c t r a  Personal Computer keeps your - .  
options open. 

A Conrplete System 
While the Vectra PC will operate with the 
thousands of hardware and software prod- 
ucts available for use with the IBM PC/AT, 
it is much more than an industry standard 
personal computer. It is part of a complete 
family of HP personal business solutions, 
which include the .HP LaserJet and Think- 
Jet printers, the ColorPro as well as other 
versatile HP plotters, and sophisticated 
personal productivity software. You can 
also choose from a complete offering of HP 
display, mass storage, input devices, and 
many more accessories. 

Common to this family of products is ) HP's uncommon commitment to product 
excellence in performance, value, and 
usability. HP is one of the only vendors 
that can offer this range and quality of 
hardware and software solutions. 

This broad product family allows you to 
purchase a comp1et.e system with assurance 
that each of the components is tuned for 

maximum performance when integrated AS sophisticat ed as 
with the Vectra PC. And, for convenience 
and value, choose frorn a variety of HPS YOU -- need it to be 
new pre-assembled solutions. But application software is only one of the 

ways you can tailor the sophistication level 
AS flexible as YOU of the Vectra PC to your needs. - 
need it to be 
-- 
You will have plenty od choices when it 
comes to software. There are many to 
choose from the large number of third 
party software packages designed for busi- 
ness and industry. In addition, there's soft- 
ware created to take advantage of special 
Hewlett-Packard feahues such as HP plot- 
ters and input devices. 

Hewlett-Packard's Graphics Gallery 
brings you professional-quality graphics 
that you can create yourself. Executive 
MemoMaker is an easy-to-learn mana- 
gerial word processor that can also inte- 
grate Graphics Gallery images with your 
text. For the more sopttisticated user, 
AdvanceWrite.provides word processing 
features to rival even the best of dedicated 
word processors. Executive Card Manager 
is an easy-to-use file manager with a built- 
in report writer, autodialing, and more. 
And HP's AdvanceLin k 2392 is a powerful 

Our Personal ~ ~ ~ l i c a t i o n  Manager soft- 
ware (PAM), which comes with the 
MSN-DOS operating system, is a good 
example. When you're using PAM, you 
don't have to type complex commands (or 
any commands at all) to start a program 
running. Instead, the screen identifies the 
single function key you press to start any 
given application. The more-applications 
you use, the more time and trouble PAM 
can save you. And of course, PAM makes 
learning much easier for beginners. 

Pick the input devices that work best 
with the software you use. HP-HIL, the 
Hewlett-Packard Human Interface Loop, 
lets you connect a variety of input devices 
without using accessory slots. The HP 
Mouse, HP Touch Accessory, and key- 
board can all be attached this way. And all 
these input devices may be connected 
without the use of an accessory slot. 

data communications application. 



Communications, too, can be as sophisti- 
cated as your b d i s  needs. For example, 
the Vectra PC can communicate with 
Hewlett-Packard, IBM, and other host 
computers, network with other vendors' 
PCs, and also talk to the Portable PLUS 
from Hewlet t-Packard. 

As crisp and colorful as 
you need H to be 
-- 

The Vectra PC is not only easier to use, it's 
easier to look at with its multiple display 
offerings. The display systems support all 
the existing industry standards including: 

MDA - Monochrome Display Adapter 
CGA - Color Graphics ~ & ) ; k r  

- 
m EGA - Enhanced Graphics Adapter 

PGC - Professional Graphics Controller 
The Multirnode Video Adapter and 

Color Adapter enable you to display high 
resolution text and IBM CGA compatible 
software on either a HP Monochrome or 
Color monitor. HP EGA provides a color 
video system compatible with the standard 
EGA while offering backwards compatibil- 
ity with existing s o b a r e  that supports 
CGA. 

Or, for increased drawing speed, resolu- 
tion and more colm, choose the Color 
Professional-level Graphics Controller 
(PGC). The PGC equips the Vectra PC for 
demanding two- and three-dimensional 
CAD applications and is fully compatible 
with IBM's PGC. 

So, whether it's text or graphics, 
monochrome or color, HP offers the capa- 
bilities and quality you need in your 
display systems. 

As powerful as you 
need it to be 
The Vectra Personal Computer starts you 
out with all the performance you need, and 
lets you add more later. 

It comes equipped with the Intel 84286 
microprocessor - a powerful enough 
engine for just about any personal com- 
puter application. And when you add the 
optional 80287 co-processor, you have the 
ideal combination for applications involv- 
ing a great deal of arithmetic or complex 
mathematics. 

You start with a choice of 256K bytk or 
640K bytes of memory without using any 
accessory slots, and you can expand to 
more than three megabytes, giving you 
plenty of room to create RAM discs that let 
your programs run wen faster. 

The Vectra PC is ready to accommodate 
up to three half-height internal data 
storage devices. You can start with a , 
360K byte or 1.2M byte, 5-1/4 inch flexible 
disc and add more later including an 
industry standard hard disc controller, and 
2OMb or 40Mb hard disc subsystem. . 

The HP proprietary technology 
20M byte subsystem (45816A) is rugged 
and compact (two of these 3-1/2 inch 
drives fit on just one half height storage 
shelf). The 45896A 20M byte subsystem 
provides an extra measure of IBM PC/AT 
compatibility and is included in the Vectra 
PC Model 50. The 45897A 40M byte sub- 
system is available stand alone and is 
included in the Vectra PC Model 60 pre- 
assembled system. 

And that's in addition to the many 
Hewlett-Packard products you can use, 
such as external disc and tape drives, 
Thinkjet and Laserlet Printers, and our 
high-quality precision plotters. 

Buy what you need now, 
and add what you need 
when you need it - 
Beliwe it or not, we've only begun to 
describe the versatility of the Vectra PC. 

The following specifications detail wen 
more ways the Vectra Personal Computer 
can be tailored to your business needs. 

Hardware ' - 3  

m&n Processing Units 
m Vectra Model 25 Personal Computer 

including 256K bytes RAM and one 
360K byte 5-1/4 inch flexible disc 
(HP 72425A). 
Vectra Model 35 Personal Computer 
including 256K bytes RAM and one 
1.2M byte 5-l/4 inch flexible disc 
(HP 72435A). 
Vectra Model 45 Personal Computer 
including 640K bytes RAM and one 
1.2M byte 5-l/4 inch flexible disc r) (HP 72445A). 
Vectra Model 50 Personal Computer 
including all of Model 45 plus a 
serial/parallel card and the 45896A 
internal hard disc subsystem 
(HP 72450A). 
Vectra Model 60 Personal Computer 
including all of Model 45 plus a 
serial/parallel card and the 45897A 

0 
internal hard disc subsystem 
(HP 72460A). 

Features 
Intel 80286 16-bit microprocessor run- 
ning at 8 Megahertz clock rate. 
Flexible disc controller. 

(7 
Socket for Intel 80287 numeric 
co-processor. 
Sockets for two additional Read Only 
Memory (ROM) chips. 

0 
System clock/calendar/system configu- 
ration with CMOS Random Access 
Memory (RAM) and battery backup. 
Audio speaker system. 
Three half-height data storage cartridge 
shelves: two shelves with access from the 
front, suitable for flexible disc drives; a 
third shelf is suitable for hard disc drive 
o*. 
Seven IBM PC/AT-compatible accessory 
slots: 
- Two 8-bit slots. 
- Five 16-bit slots. 



w m  One HP-Human Interface Loop 
(HP-HIL) port a:llows one or more 
HP-HIL device, such as the keyboard 
and optional HP'-HIL accessories, to be 
connected simultaneously. 

m Optional keylocjk provides system 
Security. 

Compaibility 
The Hewlett-Packard Vectra Personal 
Computer is compatible with the IBM 
PC/AT. Based on the Intel 80286 micro- 
processor it is designed to run all the off- 

MSm-DOS software and hard- 
are accessories available for the IBM 

Internal Memory 
64K bytes of Read Only Memory (ROM). 
256K bytes of Random Access memory 
(RAM), with parity, expandable to 640K * bytes on the processor board on Model 
25 and Model 35, or 640K bytes as stan- 
dard on the processor board on the 
Model 45. 
RAM expandable up to 3.64M bytes. 

Note: DOS 3.1 can. directly address a maxi- 
mum of 640K bytes RAM. 

0 Keyboard 
Detachable, typewriter-style, 103-key 

0 enhanced IBM PC/AT-format keyboard 
with adjustable tilt. 
Full-travel, stepdsculphued keys with 
tactile feedback 'and color-coded 
legends. 
Eighteen function keys. 
HP-HIL port. 
Numeric and cursor keypads. 

Data Storage 
Internal Flexible Diets: 

360K byte intern,ll5-1/4 inch flexible 
disc (HP 45811A). 
1.2M byte internal 5-1/4 inch flexible 
disc (HP 45812A). 

Hud Disc Controller: 
IBM PC/AT Compatible Hard Disc Con- 
troller Kit. Includes controller card, hard 
disc mounting bracket, cabling and ) documentation (I* 45895A). 

Internal Hard D i m  
m 20M byte Internal Hard Disc Subsystem. 

Includes AT-compatible Controller Kit, 
HP 45895A above, and a 65x11s average 
access time, half height hard disc. (Pro- 
vided in Vectra model 50.) For use with 
Vectra units, serial number prefix 2623A 
and later only (HP 45896A). 
20M byte Internal Hlard Disc Subsystem. 
Includes HP-proprietary cbntroller and 
75rns average access time, rugged, 
3-1/2" half height hard disc; a second 
disc mechanism may be added, yielding 
40M bytes capacity on a single half 
height shelf (HP 45816A). 
40M byte Internal H:ard Disc Subsystem. 
Includes AT-compatible Controller Kit, 
HP 45895A above, and a 40111s average 
access time, full heirat hard disc. For use 
with Vectra units, serial number prefix 
2623A and later only. (Provided in Vectra 
Model 60.) (HP 45897A). 

External Storage:* 
20M byte stand-alone hard disc 
(HP 9134H) 
40M byte stand-alone hard disc 
(HP 9134L) 
Low cost 1/4-inch b,ackup tape drive 
(HP 9142A) 
Dual 710K byte stan~d-alone 3-1/2 inch 
flexible disc (HP 9122D) 

*Require the H P  88500A disc/tape interface. 

Physical Characteristics 
System weight: 26 lbs. (1 1.8 kg), with one 
flexible disc drive, not including keyboard. 
(Model 45) 
Keyboard weight: 4.2 1.b. (1.9 kg). 
System dimensions: 16.7 in. wide x 15.4 
in. deep x 6.3 in. high (42.5 cm x 39.0 cm 
x 16.0 cm) without keyboard. 
System footprint: 1.8 sq. ft. (.17m2), 
without keyboard. 
Keyboard dimensiom: 20.6 in. wide x 8.8 
in. deep x 1.3 in. (2.4 in.) high in flat 
(standing) position (52..5 an x 22 cm x 
3.5 cm x (6.5 an)). 

Environmental Conditions 
Operating temperature: So to 40°C (41° to 
104OF). 
Nonoperating temperahue: - 40° to 70°C 
(-40° to 140°F). 
Humidity: 8% to 80% (noncondensing). 
Operating altitude: 15,000 ft. (4.6km). 
Nonoperating altitude: 50,000 ft. 
(15.2km). 
Note: Operating temperature and hurnid- 
ity range may vary with data storage 
media. 

Radio Frequency Interference 
FCC Class B. 
VDE Level B (Radio Protection 
Mark - 0871B). 
SABS 

Safety Approvals 
UL Listed. 
CSA, TUV, NEMKO, FEI Certified. 
IEC 380/435 Compliance. 
KEMA pending. 

Input Voltage 
Switchable worldwide power supply. 
115V(+lO%, -2O%)at50/6OHz 
(f 5%). 
230V (+ lo%, - 15%) at 50/60 Hz 
(+5%). 

Power Consumption 
360W (450W) maximum with llOV 
(220V) supply, convenience outlet 
unused. 
510W (600W) maximum with lOOV 
(220V) supply, convenience outlet used. 

Heat 
710 BTUs/hour maximum. 

Power Availability 
176W available peak. 
Accessory cards: 7.2A at 5V; 390A at 
12V; .250A at -5V; .250A at - 12V 
total. 

Ergonomics 
Complies with German Standard 
ZH1/618. 



Software 
System Software 

Vectra Disc Operating System with 
MS-DOS 3.1, PAM, and Documentation 
(HP 45951A). 
Vectra BASIC Interpreter (HP 45952A). 
Vectra MS-DOS Macm Assembler from 
Micrrosoft (HP 45953A). 

. . Appkcabon Software* 
AdvanceLink 2392 (HP 68333F). 
Ewcutive Card Manager (HP 68331F). 
Ewcutive Card Manager: Templates 
(HP 68335F). 
Executive MemoMaker (HP 68330F). 
Executive Spreadsheet (HP 68332F). 
AdvanceWrite I (HP 27506F). 
AdvanceWrite 11 (HP 27507F). 
AdvanceWrite 111 (HP 27508F). 
T d h a r t s  (HP 45406E). 
Gallery Collection (HP 68352F). 
Charting Gallery (HP 68350F). 
Drawing Gallery (HP 68351F). 
Office Activity Portfolio (HP 68324F). 

m Business Management Portfolio 
(HP 68326F). 
Office TaIk (Software and Hardware) 
(HP 24520A). 

*For additional information on applications soft- 
ware for the Vectra PC (both Hewlett-Packard and 
tested third-party packages), please see Herolett- 
Packard's quarterly Software and Accessory List. 

Peripherals ~ccessories I 

Mon)tom 
Serial/Parallel Interface (HP 24540A). 
Dual RS-232/422 Interface 

13-inch Enhanced Graphics Display 
(HP 35743A). 
13-inch Professional-level Graphics 
Display (HP 82959A). 
12-inch monochrome monitor 
(HP 35731A). 
12-inch color monitor (HP 35741A). 

Input Devices 
HP Touch Accessory (HP 35723A). 

i HP Mouse (HI' 46060A). 
HP-HIL Extension Module 
(HP 46080A). 
A-Size Digitizer (HP 46087A). 
B-Size Digitizer (HP 46088A). 

Plotters 
Six-pen A3/B-size technical plotter with 
serial interface (option 001) (HP 7475A)). 
E i t - p e n  A3/B-size auto-feed plotter 
with serial interface (HP 7550A). 
Eight-pen Colorpro A4/A plotter with 
serial interface (option 001) (HP 7440A). 
Eight-pen Draftpro A2/C-Al/D-size 
plotter with serial interface (HP 7570A). 

Printers 
ThinkJet Printer with parallel interface 
(HP 2225C). 
ThinkJet Printer with serial interface 
(HP 2225D). 
QuietJet Plus wide-carriage near letter 
quality printer with c o m b i i  serial/ 
parallel interface (HP 2227A). 
Daisywheel Printer with serial interface 
for letter quality printing (HP 2603A). 
LaserJet Printer with serial interface 
(HP 2686A). 
LaserJet Plus Printer with serial and par- 
allel interface (HP 2686A-option 300). 
LaserJet 500 Plus Printer with serial and 
parallel interface (HP 2686D). 

(HP 2454i~j .  
128K byte Memory Expansion Kit 
(HP 45971A). 
1/2M byte Memory Expansion Card 
(HP 45973A). 
i~ byte ~ e & o r y  Expansion Card 
(HP 45974A). n 
Enhanced Graphics Adapter B 
(HP 45983A). 
Professional-level Graphics Controller 
(HP 82960A). 
Multimode Vidm Adapter (HP 45981A)O 
Multimode Color Adapter (HP 45984A). 
Numeric Co-processor (HP 45987A). 
HP-IL Portable-Desktop Link 
(HP 82973A). 
Disc/Tape Interface for external data 
storage (HP 88500A). 
IBM 3278 Emulation Accessory n 
(HP 50920A). ' I 
Internal 1200-Baud Modem plus 
Crosstalk XVI communication software 
(HP 24550A). 
Internal 2400-Baud Modem plus 
Crosstalk XVI communication software 
(HP 24551A). 
Internal 2400-Baud Modem 
(HP 2455 1B). 

3 
Security Lock (HP 45986A). 

Documentation 
Vectra PC Technical Reference Manual 
(HP 45961A). 
Vectra PC MS-DOS Programmer's Ref- 
erence Manual from Micrrosoft 
(HP 45962A). 

IBM is a registered trademark of Inkrnational 
Business Machines. 
MSm-DOS is a U.S. trademark of Miavsoft, Inc. 
Technical information in this document is 
subject to change without notice. 

7-34 printed in U.S.A. 8/86 
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0 HEWLETT-PACKARD 
The HP 35731 Monochrome Monitor 

~ h h  ~onochrorne Monitor uses an 
easy to read P31 green phosphor. To 
give you a more readable display, its 
12".screen has been finely etched to 
reduce glare. 

Resolution: 
The Monochrome Monitor has an 
available resoluti!on of 800 dots x 400 
lines. The actual image produced on 
the screen depends on the graphics 
resolution of the computer system 
driving the moni.tor. Most Hewlett- 
Packard systems will generate a 
resolution of 512 x 390, while others 
generate a resolution of 640 x 400. 
Consult your cornputer system liter- ' ature to determine its resolution 
capability. 

Display Interfaces: 
The Monochrome Monitor is an ana- 
log composite video display capable 

of providing 16 gray levels. There is 
also an audio i q u t  for those systems 
which utilize the Monitor's integral 
speaker. Both of th~Pse interfaces re- 
quire phono jacks for physical 
connections. 

HP-HIL Support fo:r HP Touch 
Accessory. 

The Monochrome hdonitor provides, 
as a standard feature, the HP-HIL 
(HP Human Interface Link), ena- 
bling you to use the 35723A HP 
Touch Accessory. The system which 
the monitor is connected to must be 
able to interface with the HP Touch 
Accessory. 

Installation of the HIP Touch 
Accessory is quick a~nd easy. You 
simply remove the bezel of the 
Monochrome Monitor, connect a 
ribbon cable to the monitor, then 
snap in the HP Touch Accessory! 

Certain HP software has been spe- 
cially enhanced to take advantage 
of HP Touch. Consult HP software 
listings for those programs which 
use HP Touch. 

One Year Warranty * 

The Monochrome Monitor continues 
the Hewlett-Packard tradition of 
quality and reliability. It comes with 
a full one-year warranty. If the moni- 
tor should fail during the warranty 
period, the failed piece of equipment 
should be returned to an authorized 
HP Personal Computer Dealer 
Repair Center or an HP Field 
Repair Center. 

For more information, see your local 
Hewlett-Packard authorized dealer 
or sales office. 



. Specifications 
Display 
CRT Type Monochrome 90-degree 

deflection 
Phosphor Green (P31) 
CRT Size 12" 
Display Area 219(x) x 164(h)mm 

(actual display area depends on 
switch setting and video 
source.) 

Screen Capacity 800 dots x 400 lines 
Audio Input Phono Jack 
Video Input Signal 

Type Composite Video 
Polarity Negative sync 
Level 1.0 V P-P Composite Signal 

Level 
Input Impedance 75 ohms 
Input Terminal Phono Jack 

Electrical Performance 
Video Bandwidth 30 Hz to 24 MHz ( + I - 3dB) 
Horizontal Scan 24.9 - 25.8 KHz 

Frequency 
Refresh Rate 50 Hz (20.00 ms) or 

MHz (16.67 ms) 

Power Requirements 
AC Power 35731A: 60 Hz (108-132V) 

Requirements 357318: 50 or 60 Hz (90-132V, or 
180-264V) 

Power Usage 45 Watts maximum 

PhysicaI Characteristics 
Monitor Weight 10.0 Kg 
Monitor 340(w) x 332(h) x 240(d) mm 

Dimensions 

Environmental Conditions 
Parameter Condition Specification 
Altitude Operating 0 to 4600 meters 

(15000 ft) 
Non- 0 to 15300 meters 
operating (50000 ft) 

Humidity Operating 5 to 95% relative 
humidity at 
40 C (non- 
condensing) 

Non- 90% relative 
operating humidity at 65 C 

(non-condensing) 
Temperature Operating 0 C to + 55 C ( + 32 F 

(free ambient) to + 131 F) 
Non- -40Cto +75C 
operating ( - 40 F to + 167 F) 
(Storage) 

Safety Approvals 
35731A UL Listed. CSA, IEC 

International 3801435 
35731B UL Recogni~ed, CSA. TUV, NEMKO, 

SEV, FEI (pending) 

Radio Frequency Interference 
35731A FCC Class B 
35731B FCC Class B, VDE Level B 
Ergonomics 
German ZH11618 (pending) 
Standard 
HP35731 Ordering Information 
35731A Monochrome Monitor (108-132V) 60Hz, 

U.S. power cord 
35731BB Monochrome Monitor - Switch 

selectable voltage, European power cord 
35731BK Monochrome Monitor - Switch 

selectable voltage, no power cord 
35731BM Monochrome Monitor - Switch 

selectable voltage, U.S. power cord 
35731BU Monochrome Monitor - Switch 

selectable voltage, U.K power cord 
35731BQ Monochrome Monitor - Switch 

selectable voltage, Swiss power cord 
35731BY Monochrome Monitor - Switch 

selectable voltage, Danish power cord 
Note: The 357318 versions are UL recognized, but 
not UL labeled. 

Accessories 
3572314 12 inch user installable touchscreen 

bezel. Installation instruction manual 
included. 

46020- HP-HIL cable (consult literature of the 
60001 HP system being used to determine if 

you need this cable.) 
0 

Horizontal and Vertical Sync Signals 

------- -- 
VIDEO PIG€ 

---------- y :: 
Vertmcal Sync Sgn4 



o HEWLETT-PACKARD 
HP 35741 Color Monitor 

The Color Monitor has an available 
resolution of 640 dots x 400 lines. 
The actual image produced on the 
screen depends csn the graphics 
resolution of the computer system 
driving the monitor. Most Hewlett- 
Packard systems will generate a 
resolution of 512 x 390 or 640 x 400, 
while others may generate a differ- 
ent resolution. Consult your computer 
system literature to determine its 
resolution capability. 

0.31mm dot pitch and excellent 
convergence, allow!$ you to display 
clean, sharp images in both graphics 
and alphanumerics. 
The Color Monitor (comes standard 
with an integral speaker for use 
by systems with audio output 
capability. 

HP Touch Support 

The Color Monitor :provides, as a 
standard feature, the HP Human 

Certain HP software has been spe- 
cially enhanced to take advantage 
of HP Touch. Consult HP software 
listing for those programs which 
use HP Touch. 

One Year Warranty 

The Color Monitor continues the 
Hewlett-Packard tradition of quality 
and reliability. It comes with a full 
one year warranty. If the monitor 
should fail during the warranty 

The Color Monitor uses an RGB lnterface Link (HP-IHIL), enabling period, the failed piece of equip- 

standard persist,?nce phosphor ( ~ 2 2 )  you to use the 35723 HP Touch Acces- ment should be returned to an 

with a 0 . 3 1 ~ ~  dot pitch. A continu- sory The system which the monitor authorized HP Personal Computer 

) ous spectrum of colors is available is connected to must be able to inter- Dealer Repair Center or an  HP Field 

from this analog Color Monitor face with the HP Touch Accessory. Repair center. 

(limited by the c.apabilities of the Installation of the HP Touch Acces- For more information see your local 
host system). To give you a more sory is quick and easy. You simply Hewlett-Packard authorized dealer 
readable display, its 1 2  screen has remove the bezel of the Color Moni- or sales office. 
been finely etched to reduce glare. tor, connect a ribbon cable to the 
The Color Monitor's 640 x 400 Monitor, then snap in the HP Touch 
resolution, combined with its fine Accessory! 



Specifications 

Display 

CRT Type 90-degree, .31mm dot pitch black 
matrix tube non-glare etched 
screen, dark glass 

Phosphor RGB standard persistence (P22) 
CRT Size 12" diagonal 
Display Area 210(w) x 164(h)mm 
Screen Capacity 640 dots x 400 lines 
Audio Input RCA Phono Jack (8 ohm internal 

speaker) 
Colors All Colors 
Misconvergence < = 0.3mm(center), 0.5mm(corners) 
Display Linearity <7% Non-linearity 
Display Geometry 4 . 5 %  Distortion 

Video Input Signal 

TY pe Analog RGB, composite sync on 
green 

Polarity Negative sync 
l+vel 0.8 VP-P Signal level (min.) 
Input Impedance 75 ohms 
Input Terminal BNC 

Electrical Performance . 
Video Bandwidth 35 Mhz (1411s rise & fall time. 5.4ns 

skew) 
Horizontal Scan 

Frequency 24.9-25.8 KHz 
Refresh Rate 60Hz (16.67ms) 

Power Requirements 

AC Power Req. 50 or 60 Hz (90-132V, 180-250V) 
Power Consumption 65 Watts maximum 

Physical Characteristics 
Monitor Weight 

13.9Kg 
Monitor Dimensions 328(w) x 345(h) x 390(d)mm 

Environmental Conditions 

Parameter Condition Specification 
Altitude Operating 0 to 4600 meters (15000 

f t) 

Humidity 

Temperature 

Non- 
operating 
Operating 

Non- 
operating 

Operating 

Non- 
operating 
(storage) 

0 to 15300 meters 
(5oc'oo ft) 
5-95% relative 
humidity at 40C (non- 
condensing) 
90% relative humidity 
at 65C (non- 
condensing) 
OC to + 55C 
( + 32F to + 131F) 
- 40C to + 65C ( - 40F 
to + 167F) 

Product Regulations 
i 
t 
i 

Safety Approvals 

35741A UL Listed. CSA, IEC 3801435 
r )  

357418 TUV, NEMKO, SEV, FEI (pending) 1 
Radio Frequency Interference 1 
35741A FCC Class B (pending) ! 
35741B VDE 0871 level B I 

X-Ray 3 1 r 

German PTB License (pending) c I 

Standard t 

Ereonomics 

German ZH11618 (pending) 
Standard 

HP35741 Ordering Information 
35741A Color Monitor for USA and Canada only 

switch selectable voltage 
includes U.S. power cord 

35741BA Color Monitor - switch selectable voltage 
0 

includes South African power cord 
35741BB Color Monitor - switch selectable voltage 

includes European power cord 
35741BK Color Monitor - switch selectable voltage 

r )  
no power cord included 

35741BM Color Monitor - switch selectable voltage 
includes U.S. power cord 

35741BQ Color Monitor - switch selectable voltage 
includes Swiss power cord 

35741BU Color Monitor - switch selectable voltage 
includes U.K. power cord 

35741BY Color Monitor - switch selectable voltage 
3 

includes Danish power cord 
Note: The 357418 versions are LTL recognized, but not UL 
labeled. 

Accessories 
35723A 12 inch user installable touchscreen bezel. 

Installation instruction manual included. 
3 

92241A HP-HIL cable (consult literature 
(46020- of the HP system being used to determine 0 
6oc'C'l) if you need this cable.) 

Horizontal and Vertical Sync Signals 
I 

Printed in U.S.A. 7/85 
5953-8626 



e H E W L E T T - P A C K A R D  

Industry Standards with HP Quality 

The Enhanced Graphics 
Display System 

Hewlett-Packard has long been a leader in graphics pro- 
ducts for business, science, and engineering. The HP 
Enhanced Graphics Display System (EGDS) continues this 
tradition with graphics display components designed to 
complement the Vectra PC, and IBM PC-AT" compatibles. 
Going beyond support of established graphics software @ standards, the HP EGDS provides an extra measure of 
quality and usa'bility. 

The Hewlett-Packard EGDS consists of two comwnents: 
The HP Enhanced Graphics Adapter (HP EGA), 
HP 45983A 
The HP Enhanced Graphics Display (HP EGD), 
HP 35743A 
Together these components provide an excellent solution 

for Vectra PC and IBM PC-AT compatible users who need 
high-quality col~or display systems for purposes including e Decision Support and Analysis 

Presentation (Graphics 
CAD/CAM 

and other grapk~ics-intensive design applications. The HP 
EGDS meets thtrse demanding needs by providing a video 
system compatible with the industry standard IBM EGA 

0 while offering an expanded feature set and an attractive, 
ergonomically complete display. With the HP EGDS you 
need not concern yourself with whether your graphics soft- 

0 ware applications are designed for the older IBM Color 
Graphics Adapter (CGA) or the newer Enhanced Graphics 
Adapter (EGA); the HP system will run both of them. 
Whether it be your personal computer's first display system, 
or an enhancement to your existing system, the HP EGDS 
spans the gap created by the evolution of PC graphics 
software. 

The Enhanced Graphics Display 
The Enhanced Graphics Display (EGD) is a 13" high- 
resolution color display with performance and resolution to 
support HPS Enhanced Graphics Adapter. This attractive 
display is bright, crisp, and is compatible with the Enhanced 
Color Display from IBM. The HP EGD is an excellent choice 
for users requiring color graphics solutions with Hewlett- 
Packard quality and reliability. 

HP EGD Features 
Dual mode design supports both the EGA and the CGA 
standards 
Direct plug compatible with IBM's Enhanced Color 
Display 
640 x 350 screen resolution in EGA mode, 16 colors 
displayable out of a palette of 64 
640 x 200 screen resolution in EGA mode, 16 colors 
displavable 
640 x 200 screen resolution in CGA mode, 2 color, or 320 x 
200 screen resolution in CGA mode, 4 colors 
TTL input 
High-resolution 0.31 shadow mask 
Anti-glare screen 
External Tilt/Swivel (optional) (HP 82959s) 
User adjustable brightness 
User adjustable contrast (200 line mode only) 
Independent Vertical Height Adjustment for each display 
mode 



HP Enhanced Graphics Adapter r) 
Despite its small "half-size" format which fits in either an 
eight-bit or sixteen-bit Vectra accessory slot, the HP EGA 
combines several valued graphics capabilities all in one 
card. Not only does it offer compatibility with software 
written for the IBM EGA, it will also function with virtually 
all applications designed for the IBM CGA. When used with 
an IBM Monochrome Display, or compatible, the HP 
Enhanced Graphics Adapter will also operate with software 
designed for the popular Hercules'" Graphics Card. All of 
these capabilities smooth the transition of users who want 
the benefits the EGA software standard pravides without 
obsoleting their existing applications. 

The HP EGA comes with a full complement of display 
memory allowing full 16 color display from a palette of 64 
colors at full EGA resolution. This standard 256K bytes of 
memory also benefits applications taking advantage of 
downloadable fonts or the storage of additional graphics 
screens. 

But for all its power and sophistication, the HP EGA is 
easy to use. Configuration switches are easily accessible 
from the back of the card, so there is no need to open your 
system when changing display modes. Even easier, these 
mode changes are also executable via software. 

Included with the HP EGA is a flexible disc with software 
which facilitates operation of the adapter by providing help 
in: setting-up, changing display mode, loading fonts, and 
using HP international character sets. 

HP EGA Features 
Compatible with software written for IBM EGA, CGA Q 0 
Monochrome Display Adapter (MDA) 
Compatible with software written for Hercules Graphics 
256K Video RAM Standard 
Half-size card 
For use with individual display monitors: 
- HP Enhanced Graphics Display (HP 35743A) 
- IBM Enhanced Color Display (or compatible) 
- IBM Color Graphics Display (or compatible) 
- IBM Monochrome Display (or compatible) (required r )  

for use in Hercules Graphics Card emulation) 
Light pen interface 
IBM EGA Feature Connector Compatible 
Utility/Set-Up disc 



0 Specifications The HP Enhanced Graphics Adapter 
The HP Enhanced Graphics Display Video Output Signal: 

200 Line Mode: RGB, Intensity, Hsync, Vsync 
CRT Type: 90 degree. .31rnm dot pitch black tube, 350 kne ~ o d ~ :  RGB, (2 bits each), H ~ ~ ~ ,  vSync 

non-glare, etched screen, dark glass Level: TTL Low 0 to 0.5 volts, TTL High 2.5 to 5.0 volts 
Phosphor: RG13 standard persistence (P22) Output connector: 0 sub miniature 9-pin female - 
CRT Size: 13" diagonal viewable 
Display Area: ;!56mm (w) x 178mm (h) Electrical Performance: Operates under Vectra PC - 
Screen Capacity: 640 dots x 350 lines 8 megahertz system bus or industry standard 

@ Misconvergence: < = 0.4mm (center), 0.5mm (corners) PC/XT/AT bus. 
Display Linearity: < = 10% Non-linearity Horizontal, Power Requirements: Power consumption is 7.5 watts 

< = 7% Vertical maximum 

0 
Display Geometry: < 2.5% Distortion Physical Characteristics: The board is a half-size (8-bit) 
Video Input Signal: card 5.0 inches in length and 4.2 inches high. 
200 Line Mode: RGB, Intensity, Hsync, Vsync Environmental Conditions: 
350 Line Mode: RGB (2 bits each), Hsync, Vsync Parameter Condition Specification 
Level: TTL Lovv 0 to 0.5 volts, TTL High 2.5 to 5.0 volts 
Input Cable: D sub-miniature 9-pen male Altitude: Operating 15,000 ft. 

Non-operating 50,000 ft. 
Electrical Performance: Humidity: Operating 5% to 80% relative humidity 
Video Amplifier Risetime: 32 nsec Non-operating 90% relative humidity/24 hr @ Horizontal Scan Frequency: 15.70 and 21.85 KHz, soak 

automatic:ally selected Temperature: Operating + 5C to + 40C 
Refresh Rate: 60Hz (16.67ms) Non-operating -40C to + 70C 
Power Requirements: Safety Approvals: UL listed 
AC Power Requirement: 60HZ 120V k 1096 RFI: FCC Class B 
Power Consumption: 75 Watts maximum 
Physical Characteristics: 
Display Weight: 12Kg 
Display Dimensions: 354(w) x 304(h) x 380(d) mm 
Environmental Conditions: 
Parameter Condition Specification 
Altitude: Operating 0 to 12000 ft (3657m) at 20C 

0 to 7000 ft (2133m) at 40C 
Non-operating 0 to 40000 ft (12192m) 

Humidity: Operating 10-95% relative humidity at 
40C (non-condensing) 

Temperature: Operating + 10C to +40C 
Non-operating - 10C to +55C 

Safety Approvals: UL listed, CSA certified 
RFI: FCC Class B 



Emulation Configurations TiIt/Swivel Base 
Q 

Some graphic modes require the use of special monitors. HP also offers an optional tilt/swivel base (HP 82959s) that 
The following tables show the different configurations, allows you to adjust your new display to the position most 
their attributes, and the corresponding monitor. comfortable for you. 

Text Modes Orderhg information 
Char. Equiv. HP Enhanced Graphics Adapter (HP 45983A) 

Format1 Cell Size Colon, Video Adapter Monitor rn Hp Enhanced Graphics Display* (HP 35743A) 

8 0 x 2 5  9 x 1 4  4" MDA, HGC MD HP EGD Tilt/Swivel Base (HP 82959s) 
f-l 

4 0 x 2 5  8 x 8  16 CGA2 CD, ED 
8 0 x 2 5  8 x 8  16 CGA2 CD,ED SUPP- 
40 x 25 8 x 14 16/64 EGA ED 
80 x 25 8 x 14 16/64 EGA ED Contact your authorized Hewlett-Packard dealer for details 9 

of support. Telephone assistance is available from the 
Graphics Modes worldwide network of Hewlett-Packard Response Centers 

for the HP Enhanced Graphics Display System. 
Graphics Equiv. For telephone assistance outside the U.S., call your 
Resolution Colon, Video Adapter Monitor Hewlett-Packard Sales and Service Office and ask for the 

720 x 348 2 HGC4 MD Personal Computer Response Center. In the U.S. the tele- 
640 x 350 4 3  EGA MD phone assistance program is called HP Helphe.  The toll- 
320 x 200 4 CG A CD, ED free H e l p h e  number is 1-800-858-8867. 

3 
640 x 200 2 CG A CD, ED HP He lphe  is open Monday through Friday from 7 a.m. 
320 x 200 16 EG A CD, ED to 9 p.m. Eastern Standard Time (to 6 p.m. Pacific Standard 
640 x 200 16 EG A CD, ED 
640 x 350 16/64 EGA ED 

Time). 
A one-year limited warranty is included. For more infor- 

Notes mation about the warranty consult your local sales/service 
lHorizonta1 Characters x Vertical Lines. office. 
'Some CGA software may require HPEGA.COM. 

3 
'Attributes on MD = Black, White, Intensified, Blinking. 
4HPEGA.COM program is needed to emulate HGC. *Power cord and connection cable permanently attached. r )  
The following definitions are used in the tables: IBM I S  a reg~stered trademark ofIntrrnattona1 Bustnesc MPchtnes Corporatron 

EGA HP Enhanced Graphics Adapter (HP 45983A) ~ o t u s  1-2-3 I S  a regtstered trademark of ~ o t u s  Dmelopment Corporat~on. 

CGA HP Multimode Card (HP 45981A) or Industry Hercules Graphics CPrd I S  a trademark ofHercules Computer Technology 

Standard Color Graphics Display Adapter 
MDA Industry Standard Monochrome Display Adapter 
HGC Hercules Graphics Card 
ED HP Enhanced Graphics Display (HP 35743A) or 

Industry Standard Enhanced Color Display 
CD Industry Standard Color Display 
MD Industry Standard Monochrome Display 

Printed in U.S.A. 5/86 
5954-7491 



Industrial Workstation Terminal Pa HEWLETT 
PACKARD 

Model 3081A 
Plus models 92922Al92923A 

Features 

Introduction 

The 3081A INCIUSTRIAL WORKSTATION TERMINAL is a 
compact, low cost personal terminal specially designed for 
data collection applications in factory environments. Its 
robust plastic casing ensures maximum rigidity and 
sturdiness as well as excellent resistance to a wide range of 
chemicals. Gasket seals along the casing halves and cable 
feed-throughs guarantee total protection from dust and 

Rugged, sealed moulded plastic casing 

Compact size 

Total protection against dust penetration and liquid 
jets from all directions 
-Meets IEC Standard IP 65 (Publication 529) 

One line display: 
- Bright, crisp display under wide range of lighting 

conditions 
- 32 alphanumeric characters 
-Wide viewing angle 

Keyboards: 
- Numeric keyboard standard 
-Optional full alphanumeric keyboard 
- Membrane type with audible and tactile feedback 
- 10 function keys with protected area for user labels 

Optional bar code readers: 
- 2 general purpose wands - medium and high 

resolution 
- 2 industrial wands - low and high resolution 
- 2 slot readers - low and high resolution 
- 2 popular industrial codes 
-Check digit verification 
- Field length check 
-Autodiscrimination 

liquid penetration. Power supply: 
-External DC power routed through the datacomm 

The terminal features function keys and a choice of bar code cable (from point-to-point adapter) 
readers (six options). These simplified data entry techniques . Data communications : 
allow people unfamiliar with terminals to perform fast, -Character mode 
accurate data entry with a minimum of training. -Asynchronous 2400 baud 

- programmable software handshake 
The versatility of the 3081A allows it to be used singly or as - High noise immunity 20 mA current loop interface 
a component in a distributed network of terminals in factory with conversion to  RS232 1 RS422 at host side 
or office applications. For example, in a typical manu- 
facturing proce:ss application it may be used for work in 
process tracking, labor reporting, or access control. 



3081A Specifications -- Material: Display window - Polycarbonate 
Keyboard - Silicone rubber 
Casing - ABS 

3081A. Alpha Keyboard 

In its standard configuration, the 3081A is supplied with a 
numeric keypad with 5 function keys (10 with "shift" key), a 
32 character alphanumeric display, and 2400 baud current 
loop datacomm. 

The display is of the vacuum fluorescent technology, with 
bright green characters 6 x 3 mm (.24 x .12 in). 
An internal beeper may be programmed from application 
software to  2 different frequencies and durations ranging 
from 0,02 through 4 seconds. 
For applications requiring alphabetic keyboard Input, an 
optional full alphanumeric keyboard is available. 

The optional bar code reader is designed to provide efficient 
data entry by greatly reducing the time and errors 
associated with keyboard entry. Typically, entry time can be 
reduced by a factor of 10 over typing while accuracy is 
increased by 1000! 

An optional mounting bracket is available for securing the 
terminal to any suitable vertical or horizontal surface (e.g. 
wall, bench). This bracket also provides attachments for a 
wand or a slot reader. 
The 3081A can be connected to a computer in a number of 
configurations (see following pages): 

- When used with a 92922A 4-Channel Adapter or a 
92923A Single Channel Adapter, the 3081A is powered 
by a DC voltage routed though the datacomm cable 
from the adapter or the controller. 

- When the 3081A is used as a stand alone (OEM) terminal, 
an external DC power supply is required (see power 
requirements below). 

Environmental 

Temperature (free space ambient): 
- Operating : 0°C to 55°C (32oF to 131°F) 
- Nonoperating: - 40°C to 75°C (- 40°F to 167°F) 

Humidityldust: rated IP 65 according to IEC Standard 529 
- Impervious to dust whatever the particle sizes 
- Protected from water jets (.3 bat.-12.5 I/min at 3 m, all 

directions) 

Chemicals: terminal and bar code readers resistant to most ~ 

chemical vapors or droplets, except for some petroleum 
based hydrocarbons and solvents such as acetone, benzene, 
chloroform 

Electrical: tested to the following limits with no impact 
on operation 
- Radiation: 10 V/m from 14 kHz to 1 GHz 
- Magnetic field: 1 gauss p-p from 47.5 Hz to 198 Hz 
- Static discharge: up to 15 kV onto casing 

Magnetic field interference: < 5 gauss p-p : 
Altitude: 
- Operating : 4600 m (1 5000 ft) 
- Nonoperating: 15300 m (50000 ft) 

Vibration: 0.38 mm p-p, 5-55 Hz, 3 axis for 10 m n  

Shock: 30  G for 11 ms 

Bench handling : 100 cm (39 in) drop on every side i 
Transportation handling: 200 cm (79 in) drop on every side I 

in its packaging 

Power requirements: DC voltage 12 V to 36 V 
5 W maximum consumption 
(6 W max, with bar code reader) 
maximum ripple 0.5 V, 0 to 10 kHz 
(at 12 V dc) 

Physical 

3081A dimensions: 30 x 18 x 4.5 cm (12 x 7 x 1.8 in) ! 
3081A + bracket + slot reader: 34.5 x 20.5 x 6 cm I 

(13.6 x 8.1 x 2.4 in) 3 )  
-- 

Datacomm : 
- Shielded 4 wire cable (transmit data, receive data, 

DC power, ground), external diameter: 3.5 to 6.5 mm 
(.I4 to .26 in) Recommended : HP 92179H 

0 
- 150 m (490 ft) range with remote power supply (92922Al 

92923A) 
- 600 m (1960 ft) range with local power supply' 

Note : Not supplied. OEM or customer desiyned (must conform to CSA I 

Class 2 end IEC 36V SEL V circuit requirements). See technical data 5955-5954 j 

for details of electrical interface. 

3081A net weight: 1.5 kg (3.3 Ibs) 
shipping weight: 2 kg (4.4 Ibs) 

3081A +bracket + slot reader: 
net weight: 3.8 kg (8.4 Ibs) 
shipping weight: 4.3 kg (9.5 Ibs) 

Approvals 

Safety: - UL listed for EDP and office mach~nes r ) :  
- CSA listed for EDP equipment 
-Designed in accordance to IEC 380 and IEC 435 

RFI (Radio ~requency Interference): 
-Complies with FCC Class A and VDE Level B 

regulations 



Connections 

The 3081A uses a :20 mA current loop interface to achieve 
he noise immunity and datacom cable lengths necessary 4 r industrial app1ic;ations. The current loop is converted to 
ore commonly-available RS232lRS422 levels by the 

92923A Single-Channel Adapter, and RS232 levels (not 
RS422) by the 929:?2A 4-Channel Adapter for interfacing to 
a host CPU. The protocol uses a general ENQIACK, X- 
ONIX-OFF, DC1 (optionally) software handshake on 3 
(RS232) or 5 (RS422) wires. 

& 9292314 is intended for small applications requiring one 
or two terminals, while the 92922A may be more cost- 
effective for larger installations. Both adapters supply DC 
power to the 3081A in addition to performing the interface 
conversion. Note that the 92922A is NOT a multiplexer. It 
has 4 separate channels, and requires 1 host computer port 
for each 3081 A connected. 

For connecting the 92922A and 92923A to HP systems, 

0 nsult Table 2 for correct cables. Table 1, describing the 
onnectors and signals is to assist in evaluating the interfa- 

cability to systems not listed in Table 2. * tween the 92922Al92923A Adapters and the 3081A Ter- 
inals, use HP 92179H cable or equivalent (shielded, 4-wire 

cable, 20 gauge, 0.038 ohmlm max, outside diameter 3.5 to 
6.5 mm (.I4 to .26 in). Purchased cut-to-length from HP 
Direct Marketing. Maximum distance between 3081A and 
Adapter : 150 m (490 feet). At 3081A end, cable is wired 
directly into screw-block terminations. At Adapter end, sol- 

Qrless connector kit is supplied. 

1 ADAPTER CONNECTOR TYPE PIN SIGNAL I 
92922A 3-pin Female 1 Ground 
1 RS232) Canon DE68051 2 Data Out (to system) 

3 Data In (from system) 

92923A 25pin Female 1 Shield 
RS2321 2 Data Out (to system) 
RS422 3 Data In (from system) 

4 RTS (tied to + 12 V) 
20 DTR (tied to + 12 V) 
7 Signal ground 

1 Shield 
9 Data out + (to systetn) 

10 Data out - (to system) 
3 Data in + (from system) 

18 Data in - (from system) 

TABLE 1. 92923Al9EI22A System-side Connectors and Signals 

HOST CPU INTERFACE 92923A 92922A 

300014X ADCC 40242MlY 4024% 
300016X (25PIN RS232) OR 0 R 

13242MlY 1324% 

ATP 40242P N/A 
(30145A) OR 
(SPIN RS422) 13242P 

ATP 4024% NOTE 1 
(30145A-002) OR 
13-PIN RS232) 13242X 

3000137 ATP37 40242X NOTE 1 
(30460A) OR 
(3-PIN RS232) 1324% 

ATP37lM 40242X 
MO290A) OR NOTE 1 
(3-PIN RS232) 1 324% 

ATP37lM 40242 M / Y 40242X 
(40290A) OR OR 
(25-PIN RS232) 13242MlY 1324% 

ATP37/ M 40242P 
klmSOA) OR N/ A 
(SPIN RS422) 13242P 

40242 M / Y 4024% 
1000/M 12792C OR OR 
1000/E (25-PIN RS232) 13242MlY 1324% 
10001F 

12966A- 106 PART OF 30152A 
IRS2321 12966A- 106 

(25PIN M) 

1000/A 120058-002 PART OF 30152A 
1000/L (RS2321 1MO5B-002 

(25-PIN M) 

12005B-M)6 NOTE 2 NIA 
(DEL RS232 CABLE, 
ADD EDGE CONN) , 

(RS422) 

40242MlY 4024% 
12040C OR OR 
(25-PIN RS232) 13242M / Y 1 Q42X 

12040C-003 NOTE 3 N/ A 
(DEL RS232 PANEL) + 
93581T (ADDS RS422 
PANEL) 

NOTE 1 : This configuration requires a 3-pin malel3pin male 
cable which is not available ready-made. Can be fabri- 
cated from the following available components : 

92224A Set of 4 3-pin male connectors 
92179C 3-wire shielded cable (sold by meter). 
92229A Crimp tool 

NOTE 2 : Requires customer-fabricated cable. 
Order : 

92178A Set of 2 25-pin male connectors. 
92179D 5-wire shielded cable (sold by meter). 

TABLE 2. 92923Al92922A System-side Cables 

7-45 



Yost Computer Single 
92923A Channel 1 x 3081A 

Adapter Industrial Workstation Terminal 

Cables : See TABLE 2 

(up to 150 m) 

Environmental (92923A192922A) 

Temperature: operating O°C to 550C (320F to 1310F) 
nonoperating - 40°C to 75°C (- 400F to 167OF) 

Humidity: 5% to 95% at 40°C (1040F), non condensing 
Altitude: operating 4600 m (1 5000 ft) 

nonoperating 15300 m (50000 ft) 
Vibration: 0.38 rnm p-p, 5-55 Hz, 3 axis for 10 min 
Shock: 30 G for 11 ms 
Power consumption (max.) : 
92922A - 69 VA (with 4 terminals) 
92923A - 15 VA (with 1 terminal) 

Physical 

92922A: 14.5 x 35.5 x 21.5 cm (5.7 x 14 x 8.5 in) 
net weight 4.5 kg (10 Ibs) 

92923A: 6.5 x 14.9 x 20.6 crn (2.5 x 5.9 x 8 in) 
net weight 1.7 kg (3.7 Ibs) 

Safety: - UL listed for EDP and office machines 
- CSA listed for EDP equipment 
- Designed in accordance to IEC 380 and IEC 435 

RFI (Radio Frequency Interference): 
-Comply with FCC Class A and VDE Level B 

regulations 



Bar Code Reader Options 

Entering repetitive data (such as a series of part rlumbers) 
on a keyboard iis tedious, time consuming and subject to 

0 human error. A bar code reader allows fast, accurate data 
entry, and requir~es much less training than a keyboard. 

The 3081A can be fitted with one of six different bar code 
readers. The choice of reader depends on the application, 
the density of the code, and the type of environment: 

- Wands are hiand-held devices used when the bar code 
panem is attached to an item (e.g. using self-adhesive 
labels), or embedded in a document (e.g. catalogs and job 
sheets). The reading is done by moving the wand tip 
across the length of the code. Typical applications are 
item tracking and labor reporting. 

Slot readers are fixed devices used to read bar coded Industrial Wand, general Purpose Wand, Slot Reader 
badges or edge coded documents (generally a card or a 
medium weight paper with the code printed along one of 
the edges). The reading is done by sliding the document Code Specifications 
by hand thrwgh the slot in the reader. Typical uses 

For complete information on bar code appl~cations, including 
include personnel identification (with plastic badges) and code specifications, refer to Of A Bar Code 
job identification with labor cards. 

System" application lo te  5953-7732. . . 

- Each reader is available in two resolutions, enabling it to 
read codes produced by different techniques. Low and The 308lA decoder can decode the two most popular 
medium resolution readers are for low density bar codes industrial codes, namely: 
produced on dot matrix printers. High resolution readers - out of (or USD-l,, a numeric-only code, 
are for use with high density labels produced on either 
specialized impact printers or by traditional printing - 3 of 9 code (or USD-31, an alphanumeric code. 

techniques, s i~ch as offset or photocomposition. 
(Including Extended Code 3 of 9 - a superset encoding 
all 128 ASCII characters). 

- The two general purpose wands are suitable for clean These two codes are bi-directional (they can be read d environments,, while the W O  industrial wands and the two bwto-right and right-to-\&), and the 3081A can read codes 
slot readers are ruggedized for use in harsh environments. up to 32  characters long (including check digit). Internal 

check digit and a field length verifications provide additional 
The slot reader can either be integrated in the terminal's data integrity, beyond the inherent checks in the code 
mounting bracket or separately positioned within its cable symbology. 
range. Code selection and data checking parameters are con- 

trolled by application software. Autodiscrimination bet- 
When the wand is not in use, it can be placed In its holder. ween 3 5  and 3 /9  can be invoked from application soft- 
which can be attached to the bracket or any suitable ware. 

Reader Specifications Gen. ~ur- wands Industrial wands I Slot readers 1 
Units 

Minimum 
resolution 

Depth of field 
(or slot width) 

Tilt angle 

Scan speed 

WandlSlot reader 
width 

1 maxi. 
, pref. 

inls I cmh 

WandISlot reader mm 
length 1 in 

Cable length 
(fully extended) 

Light wavelength I nm 
Minimum barlspatx print contrast / % 

Environmental co~iditions 
(IEC standard) 1 

Temperature 
(operating) 

Humidity 

Opt. 052 

0.30 
0.01 2 

0.25 
0.01 0 

300 
15' 

8 to 80 
3 to 30 

23 
0.9 

133 
5.2 

2.5 
8 

700 

70 

IP 30 

0+55 
+32+13 

5 to 95 

Opt. 053 

0.1 5 
0.006 

1 
0.040 

300 
154 

8 to 80 
3 to 30 

23 
0.9 

133 
5.2 

2.5 
8 

820 

70 

IP 30 

0+55 
+32+13 

5 to 95 

Opt. 054 

0.38 
0.01 5 

1.5 
0.0608 

45" 
15' 

6to 100 
2 to 4.0 

13 
0.5 

148 
5.8 

1.8 
6 

660 

70 

IP 64 

-20+55 
+32+104 

sealed 

309- l lms~ 

Opt. 055 Opt. 056' 

0.19 0.15 
0.0075 0.006 

1.5 1.25 
0.060 0.050 

450 NIA 
150 NIA 

6 to51  7 t o 7 0  
2 to 20 3 to 28 

13 3 1 
0.5 1.2 

148 62 
5.8 2.4 

1.8 2 
6 6.5 

660 950 

70 60 

IP 64 IP 65 

Opt. 057 

0.38 
0.01 5 

1.25 
0.050 

NIA 
NIA 

7 to 70 
3 to 28 

31 
1.2 

62 
2.4 

2 
6.5 

660 

70 

IP 65 

-20+40 
-4+104 

sealed 

Note: 

The high resolution slot 
reader uses infrared light, 
which enables reading 
of invisib1e~-"black-on- 
black" codes on badges 
for security appliutions. 



Ordering Information 

Model Option 

3081A I Std 

92179H* 

Description 
I 

052 
053 
054  
055 
056 
057 

Std 

/ 92923A 

Character mode Industrial Workstation 
Terminal, Numeric keyboard, 
2400 bd 2 0  mA current loop datacomm 

Std 

01 5 

Alphanumeric keyboard 
Mounting bracket for 3081A, wand 
or slot reader 
Gen. purpose medium res. wand (12 mils) 
Gen. purpose high res. wand (6 mils) 
lndustrial low res. wand (15 mils) 
Industrial high res. wand (7.5 mils) 
High res. slot reader (6 mils, IR) 
Low resolution slot reader (15 mils) 

Current loop + power cable. 
Maximum length: 150 m per terminal 
M~nimum order 50 m 

Single Channel current loop to 
RS2321422 Adapter + power supply for 
the 3081A 
I 1  5 V, 50160 Hz operation 
230 V, 50160 Hz operation , 

4-channel RS232C adapter+power supply 9 2 9 2 2 A  1 1 1 
1 15 V , 50160 Hz operation 
230 V ,50160 Hz operation 

3081 Al92922Al92923A 
Operating and service manual 
HP3081A technical data brochure 
Elements of a bar code system - 
Application note 

Documentation References 

Part Number Description 

03081 -8001 5 Pack of 5 function key labels 

Part Number 

03081 -601 10  Mounting bracket for 3081A 

03081 -40007 Numeric keyboard overlay 

Description 

03081 -40006 Alphanumeric keyboard overlay 

03081 -40005 Function keys label cover 

5061 -3855 
* 

Gen. purpose medium res, wand (12 mils) 

5061 -3856 
* 

Gen. purpose high res. wand (6  mils) 

5040-9906 
* 

Replacement tip for Opt. 0521053 wands 

03075-40006 * Wand holder for Opt. 0521053 

1 0950-1 663 * 1 Low resolution industrial wand (15 mils) 1 
0950-1 662 

* 
High res. industrial wand (7.5 mils) 

1535-4474 
* 

Replacement tip for Opt. 0541055 wands 

03075-40010* 1 Wand holder for Opt. 0541055 1 
0950-1 681 

* 
Low res. slot reader (15 mils) 

0950-1 665 
* 

High res. slot reader (6 m~ls, Infrared) 

5061 -3858 * Connector kit (1 current loop channel) 
for 92922A. 92923A 

03081 -90056 Bar-coded test badge 

9291 1-90101 * Pack of self-adhesive numeric bar code 
to labels, code 3 of 9 and Interleaved 
-901 2 0  2 out of 5 

* Available through HP Direct Marketing 

(Check latest Catalog) 

3081A W i t h  Mounting Bracket A n d  Slot Reader 

Data Subject to change 

Pr~nted In France (63) 11 185 
I 

5953-5919EN 





The Svstems Modem 
The HP Systems Modem comprises the 37214A Card Cage and 37213A. 37215A and 37216A family of plug-in cards. 
Designed for use with all HP 1000 computers, the Systems Modem makes use of custom LSI and thick film hybridcircuits 
to achieve high performance and reliability. 

. - 

Features 

Full-duplex, sync or async, 30011200 bitsls on dial-up . Flexibility, good data throughput with low error rate. 
lines. O~ I 

1 
Full intelligence, auto-dial, auto-answer with auto-speed . Unattended operation, no complicated strapping, no 
configuration, program controlled. telephone handset required. 

Compatible with Bell 212A and CClTT V.22 Alter- . Can communicate with other modems compatible with 
natives A and B at 1200 bitsls. these major North American and European standards. 

t 
E 
i 
? 

Up to 7 modems per computer I10 channel. Hardware efficient, upgradable systems. i 
Interfaces for external modems and local terminals. . Usable with telephone company supplied modems, 

i 
i 

local terminals easily added. 
k 
i 

General purpose control protocol. . Permits use with any computer or calculator. 
t 
t 

Program or local terminal controlled diagnostics and . Simplified service, minimum downtime, low cost of 1 
loopback testing. ownership. ')I 

L 
I 



Description compatible modems at 1200 bitsls. The modem is com- 
patible with Racal-Vadic VA3450 Series Triple Modems 
and the HP 35016A Remote Support Modem (21 2 and 
103 modes). 

The HP Systems Modem in conjunction with the 127928 I 

or 120408 €!-Channel Multiplexers provides 30011200 
The modem can perform both pulse and D-rMF 

bitsls full-duplex modem support on dial-up lines for 
all HP 1000 computers. 

dialing under user program control. It also incorporates 
auto-answer operation with auto-speed detection and 
configuration of the port speed. 

37214A Modem Card Cage An RS232C DTE connector provides a synchronous or 
asynchronous interface for applications other than with 
the 8-Channel Multiplexer. 

The 37214A is a rack mount card cage with integral 
power supply and microprocessor based controller. It 
accepts up to seven 37213A Modem Cards or other 
optional interface cards. The 37214A connects to the 
&Channel Multiplexer via a single multiway cable. 3721 SA 
The controller is connected to port 7 of the multiplexer 
and communicates with the user program by emulating a Modem lnterface Card 
terminal. I t  continuously monitors and controls the status 
of the modem cards by sequential polling. I t  provides 
modem control signals, both pulse and DTMF (tone) For applications where telephone company (PTT) 

dialing control, and loopback control for up to 7 modem supplied modems must be used, or a modem ,is already 

cards. The controller has two RS232ClV.24 asynchronous available, the 3721 5A Modem lnterface Card may be used 

terminal connections. One connection is used as a diag- in place of a 37213A Modem Card. 

nostic port allowing temporary connection of a terminal 
for use in co~mmissioning or testing. The other RS232Cl 
V.24 port allows an alternative connection to the CPU 
for applications where an &Channel Multiplexer is not 
required. This permits the Systems Modem to function as 
a rack of intelligent modems in any data systems appli- 
cation. The general purpose control protocol permits 
use with any computer or calculator which does not 
support auto-dialing modems. 

Diagnostic facilities include local analog and remote 
digital loopback under user program or diagnostic terminal 
control. 

37213A Modem Card 

The 37213A is a single card full-duplex modem. I t  will 
communicate with any Bell 212A compatible modem at 
1200 bitsls, synchronous or asynchronous, or 300 bitsls 
asynchronous, and CCITT V.22 Alternatives A and B 

The interface card provides buffered RS232C and CCITT 
V.24N.28 compatible lines for controlling all common 
switched-line full-duplex modems. With auto-answer 
modems, the interface card provides auto-configuration of 
the port speed. 

Auto-dialing is not possible with the 37215A and an 
external modem. 

Terminal Interface Card 

The 37216A Terminal Interface Card allows the connection 
of local hardwired terminals to unused card slots in the 
37214A Modem Card Cage. Each terminal interface card 
permits the connection of one terminal to one port of the 
8-Channel Multiplexer. 



Approval Informat ion Software Support 

Support for the HP Systems Modem is included in the 
firmware of the 127928 and 120406 Multiplexers. The 

In most countries, only telephone company (PTT) 
12792A and 12040A Multiplexers require firmware 

approved modems may be connected to the public 
update kits 127928 opt 001 and 120408 opt 001 respec- 

switched telephone network. Hewlett-Packard has applied 
tivel 

for approval of the Systems Modem in several countries. 

The HP Systems Modem is approved for use in the USA 
and UK with approval pending in several other countries. 37215A Modem Interface 
For the most up-to-date information consult your local 
HP Sales and Service Office. The 37215A Modem Interface Card is compatible with 

the following modems: 

5afetv Information 
Bell 212A 
Penril 30011 200 

General Datacom 21 2A 
British Telecom Modem 27 

Rixon T212A Racal Milgo MPS 1222 
Racal Vadic 3450 Series Triple Modems 

The product meets: 

UL Requirements for : EDP equipment 
Off ice appliances 
Business equipment 

CSA Requirements for : EDP equipment 

~ddit ional  Equipment Required for Installation 

For the 37214A: 
1 2828-60002 l nterface Cable 
(This cable is included in Option 002 of the 127928 
and 120408 &Channel Multiplexers). 

UL and CSA labels are applied to equipment shipped to 
the USA and Canada. 

For the 3721 3A: 
15561 A Telephone cable, Bell modular telephone jack 

or l5562A Telephone cable, British Telecom modular 
telephone jack Con Figu rat ion I For ma tion or 15!563A Telephone cable, Spade terminals 

Computer Compatibility 
For the 3721 5A: 

1 5564A Modem lnterface cable 

The HP Systems Modem is hardware compatible with the 
For the 37216A: 

12792AlB Multiplexer installed in the HP 1000 MIEIF- 
The 37216A accepts the same interface cables 

Series Computer Systems. and with the 12040AlB Multip- 
as would be used with the RS232C Connector Panel of 

lexer installed in the HP 1000 AIL-Series Computer 
the &Channel Multiplexer. 

Systems. 

Racking Compatibility Installation 

The HP Systems Modem can be mounted in the 294028 No complicated modem strapping is necessary on installa- 
upright cabinets or in HP 1000 Systems with upright tion since all modem control and operating modes are 
cabinet configurations. under user program control. 



Applications 

0 
Distributed processing. 

- 
Remote data acquisition - financial, engineering, scientific. 

TYPICAL NETWORK: 

MODEM 

REMOTE DEBKTOP 
PUBLIC 

MODEM 
COMPUTER 

SWITCHED 

%- 
NETWORK 

\ 

7- MODEM 

REMOTE TERMINAL 
OPTIONAL 
DIAGNOSTIC 
TERMINAL 

Off-haul* (night) data retrieval for order entry and inventory control. 

Automatic call back of remote terminals for addeld security and centralised phone billing. 

) Electronic mail. 



5peciFicat i ons  

37213A Modem Card 37214A Modem Card Cage 

Modes: Fullduplex on Dial-up lines. 

Bell 212A and CClTT V.22 Alternatives A and B com- 
patible at 1200 bitsls. 

Data Rates: Synchronous 
212 or V.22 mode; 1200 bitsls * 0.01%. 

Asynchronous 
103 mode; 0 to 300 bitsls. 

212 or V.22 mode; 1200 bitsls nominal. 
(Character Length; 9 or 10 bits) 

Transmit Lwel: -9 dBm maximum (600n impedance). 
V.22 Mode Guard Tone: 6 dB * 1 dB below main power level. 
Carrier Detect Threshold: Carrier detect OFF < -48 dBm. 

Carrier detect ON > - 4 5  dBm. 
Connect Methods: Automatic Originate by pulse dialing or 

DTMF (tone) dialing. Call aborts after 45s if 
no answer received. 

Automatic Answer with automatic speed 
detection and configuration. Disconnects after 
16 - 18s if no carrier received. 

Automatic Disconnect in loss of carrier 
situations, response time < 1s. 

DTE Interface Connector: EIA RS232C and CClTT V.24lV.28 
compatible; 25-pin female D-type connector. 

37215A Modem lnterface Card 

Card Slots: 7 card slots available for Modem or alternative lnterface 
Cards. 
Diagnostic Terminal Conmxtor: EIA RS232C and CClTT V.241 
V.28 compatible; 25-pin female D-type connector. 
Diagnostics: Local analog loopback. remote digital loopback and 
self test under user program or diagnostic terminal control. 
Dimensions: 

Height: 178 mm (7 in). 
Width: 438 mrn+(17.25 in). 
Depth: 330 mm (13 in). 

(Excluding mounting ears) 
Weight: 

Net: 7.5 kg (16.5 Ib). 
Shipping: 10.3 kg (22.7 Ib). 

Power: 
Voltages: 10011 20/220/240V. 
Tolerance: +5%, - 10%. 
Frequency: 48 to 66 Hz. 
Power Consumption: 70 VA (max I .  

Accessories 

15561A Modem Telephone Cable: Bell modular telephone jack. 
2.lm (7 ftl. 
15562A Modem Telephone Cable: British Telecom modular 
telephone jack. 3m (9.8 ftl. 
15563A Modem Telephone Cable: Spade Terminals. 3m (9.8 ft). 
15564A Modem Interface Cable: 5m (16.4 ft). 

Modem Interface: EIA RS232C and CClTT V.241V.28 compatible; 
25-pin female D-type connector. Ordering Information 

37213A Modem Card 
37214A Modem Card Cage: Option 001 UK Autodial operation. 

37216A Terminal Interface Card Option 910 Extra operating and 
service manual. 

Terminal Interface: EIA RS232C and CClTT V.24 compatible; 37215A b h b m  Interface Card 

25-pin female D-type connector. 37216A Terminel Intshca Card . 

For more information, contact your local HP &Ias O f f i i  or - 
In US: Call l East (301 1 258-2000 l Midwest (3121 255-9800 e South (404) 955-1500 e West (213) 877-1282 

Or, write Hewlett-Packard, 3000 Hanover Street. Palo Alto, California 94304. 
In Europe: Hewlett-Packard S.A., 7 rue du Boisdu-Lan. P.O. Box, CH-1217 Meyrin 2 - Geneva, Switzerland. 

In Japan: Yokogawa-Hewlett-Packard Ltd., 3-29-21 Takaido-Higashi, 3chome. Suginami-ku. Tokyo, 68, Japan. 

Printed in U.K. Data subject to change 5953-5400 



TECHNICAL DATA DECEMBER 1983 

Features 
EXTEND 1JP TO 16 RS-232-ClV.24 CHANNELS 
TO 1.25 krn STANDARD, 2.5 km WITH 
SELECTED CABLE 

DATA UP TO 19.2 kbps ON EACH OF 
16 CHANNELS SIMULTANEOUSLY 
SYSTEM IMMUNITY TO EM1 SOURCES SUCH 
AS LIGHTNING STRIKES 

SECURE DATA TRANSMISSION 

ELIMINAT'ION OF SPARK HAZARDS IN 
VOLATILE ATMOSPHERES 

BUILT-IN FAULT ISOLATION CAPABILITY 

LOW INSTALLATION COSTS DUE TO 
LIGHTWEIGHT FIBER OPTIC CABLE 

Description 
A pair of HP 39301A Multiplexers interconnected with 
Hewlett-Packard HFBR-3000 Series Fiber Optic Cable, may 
be used to extend up to 16 full duplex RS-232-CN.24 
channels up to 2.5 km (8200 ft.). Figure 1 shows a typical 
link configuration between a host CPU and a cluster of 16 
terminal devices. 

This link provides an easy way to incorporate the advan- 
tages of fiber optic links into local area terminal communi- 
cations. These advantages include immunity to electro- 
magnetic interference of all types, from lightning strikes to 
noisy electric motors, and freedom from static discharge 
and crosstalk. The fiber optic cable also provides security 
for data as it will not radiate electromagnetic signals. In 
volatile atmospheres, there is no need for special cable 

I Figure 1. Typical Link Configuration I 



shielding because no sparks can be generated by this 
totally dielectric medium. 

Each HP 39301A Multiplexer has eight RS-232-CN.24 
connectors. Each connector has both the Primary and 
Secondary Data channels available. This provides for a 
variety of possible configurations. These configurations 
include: sixteen independent asynchronous channels, 
eight independent asynchronous channels with hand- 
shake control lines, or eight independent synchronous 
channels with Data Terminal Equipment (DTEI supplied 
clock signals. The cables requ~red to accomplish any 
combination of these connections are described in the 
Typical Configurations Section of this Data Sheet. 

Each of the Primary and Secondary Data channels may 
operate any asynchronous protocol up to 19200 bps. Each 
channel may be used independently with different proto- 
cols and data rates without adjustments to the Multiplexer. 
This is possible because the 39301A operates as a time 
division multiplexer, sampling each of the 16 data channels 
at a 200 kHz rate. This sampled data is serialized and 
transmitted in real time at a rate of 7 Mbaud over the inter- 
connecting HFBR-3000 Series Fiber Optic Cable to the 
companion 39301A. This serial data is then reconverted to 
16 parallel channels and distributed to the respective Pri- 
mary or Secondary Data channels. 

Specifications 
SYSTEM PERFORMANCE 
A system consists of two or more 39301A's interconnected 
by fiber optic cable assemblies. 

Transmission Distance: The usable distance between 
39301A's is determined by the optical fiber and connectors 
used. 

NOTES: 
1. Guaranteed with HFBR-3000 Series cable assemblies. 
2 Contact HP Sales Office for expected performance of spe- 

cific fiber and connectors used. 
System Bit Error Rate: One error in 109 bits typical. 

ENVIRONMENTAL 
Storage Temperature: -40°C to +75O C 
Operating Temperature: O°C to +55OC 
Relative Humidity: 95% 

PHYSICAL CHARACTERISTICS 
Size: 42.5 x 8.9 x 7.2 cm 
(16.75 x 3.5 x 2.85 inches) 
Weight: 2.2 kg (4.75'lbs) 
Shipping Weight: 3.4 kg (7.5 Ibs) 
Power Requirements: 18 VA Maximum 
Power Cord Length: 2.3 m (7.5 ft.) 

REGULATION COMPLIANCE 
RFI/EMI: 
- VDE 0871 level A 
- FCC Class A 

Safety Approvals: 
- UL478, UL114 for EDP and office equipment 
- CSA C22.2-154 for EDP equipment 
- VDE 0730 part 2P for EDP and office equipment 
- Complies with IEC standard #380 and #435 for EDP 

and office equ,ipment 

ELECTRICAL'CHANNEL INTERFACE 
Electrical: conforms to EIA standard RS-2324 Section 2 
(CCITT V.24) for the assigned pins. 

Pulse Width Distortion: +/- 6 ps maximum at data rates to 
19.2 kbps 
(Operated with RS-2324 load of 3K ohms and 2500 pF). 

Electrical Connector: Female 25 pin subminiature "D" 

PIN ASSIGNMENTS 

1. Pins 1 and 7 are internally connected. 3. Data to 39301A. 
2. Pin 6 is internally hardwired "on" to 4. Data from 39301A. 

+12V through a 316 ohm resistor. 

OPTICAL CHANNEL INTERFACE 
Transmitter Optical Output Flux: -13 dBm 
(50 pW) minimum at 820 nm 
Receiver Optical Input Flux: -31 dBm 
(0.8 pW) minimum at 820 nm 

Fiber Optic Port Connector: HFBR-4000 compatible. 
(HFBR-4000 installed on HFBR-3000 Series Fiber Optic 
Cables. Optional SMA style connector adapters are avail- 
able from HP sales offices.) 

INDICATORS AND SWITCHES 
AC Line Indicator: When ON indicates that AC power is on. 

Carrier Received Indicator: When ON, indicates that the 
39301A is receiving a modulated signal from the remote 
transmitter. 

Loopback Switch: In the TEST position, enables an electri- 
cal loopback at the interface between the multiplexer 
electronics and the fiber optic transceiver circuitry. The 
"Carrier Received Indicator" is disabled when this switch is 
in the TEST position. 



DTE Interface Configurations 
Each RS-232-CN.24 connector on the HP 39301A Multi- 
plexer can be interfaced to a variety of Data Terminal 
Equipment i [ITEj by use of properly configured intercon- 
necting RS-232-CN.24 data cables. Each connector 
provides two independent full duplex asynchronous chan- 
nels on the P'rimary and Secondary Data lines. Therefore, 
16 total charlnels are available on any 39301A link. The 
following figures will describe the cable configurations for 
four typical DTE connections. Only one end of the full 
39301A link i:; shown in each figure. The opposite end will 
be a mirror image in all cases, therefore, two of the illus- 
trated RS-232-CN.24 data cables will be required to 
complete each link. Shielded RS-232-CN.24 cables are 
recommended in all cases to minimize radio frequency 
emissions.' Any of the DTE configurations described may 
be intermixed and connected to a 39301A link simultane- 
ously with the only limitation being that no more than 16 
full duplex channels are available. 

ASYNCHRONOUS DATA ONLY DTE 
It is possible to connect one or two "Data Only" DTEs to 
each connector on the 39301A. Figure 2 shows the configu- 
ration for a single DTE connection utilizing the Primary 
Transmitted/Received Data pins on the 39301A connector. 
Figure 3 shows the configuration of HP's 8120-3569 Dual 
Channel RS-232-CN.24 Adapter Cable. This 8120-3569 
Cable can be used to separately access both the Primary 
and Secondary Data channels on each 39301A connector. 
Then two of the cables shown in Figure 2 can be used to 
extend these channels out to two separate "data only" 
DTEs. This 8120-3569 Cable will enable up to 16 "data only" 
DTEs to be connected to each 39301A link. 

Figure 2. Asynchronous Data Only Configuration 

25 PIN "D" 
CHANNEL .4 (FEMALE) 

PROTECTIVE GROUND - TO 39301A 
TRANSMITTED DATA 

RECEIVED DATA 

DATA SET READY PROTECTIVE GROUND 

SIGNAL GROUND TRANSMITTED DATA (PRIMARY) 

I I 1-1 6 1 DATA SET READY 

CHANNEL i3 ?l!EAEh 
SIGNAL GROUND 

PROTECTIL'E GROUND 

TRANSMITSED DATA SECONDARY TRANSMITTED DATA 

RECEIVED DATA 16 SECONDARY RECEIVED DATA 

DATA SET READY 1 6 1--2 1 
SIGNAL GROUND A 

NOTE: THE SEPARATION BETWEEN MALE AND FEMALE 
CONNECTORS IS 0.6m 12 ft). 

Flgure 3. HP 8120-3569: Dual Channel RS-232-ClV.24 Adapter Cable 



ASYNCHRONOUS DATA PLUS HANDSHAKE DTE 

If a DTE requires that normal modem handshake lines be 
active for control purposes, the Secondary Data channel 
on each HP 39301A connector can be used to establish 
this connection between the host CPU and the remote 
terminal. Figure 4 shows one possible cable configuration 
using the Secondary Data channel to interconnect the 
DTE's Request to Send/Clear to Send handshake lines. Up 
to eight DTEs with handshake lines may be connected to a 
39301A link in this way. 

Note that pin 6, Data Set Ready, on each 39301A connector 
is hardwired "on" to +12V through a 316 ohm resistor. If the 
connected DTE does not require this signal, it may be elim- 
inated from the RS-232-CN.24 data cable. 

SYNCHRONOUS DATA WITH DTE 
SUPPLIED CLOCK 

Although the 39301A does not provide a clock for synchro- 
nous data transmission, synchronous DTE may be intercon- 
nected by the 39301A link if the DTE can supply the 
necessary clock signal. Figure 5 illustrates the use of a 
39301A connector's Secondary Data channel to accomp- 
lish this type of DTE connection. Up to eight synchronous 
data DTEs with their own clock lines may be connected to a 
39301A link. 

1 Figure 4. Asynchronous Data Plus Handshake configuration* 

Figure 5. Synchronous Data with DTE Supplied Clock Conflguratlon. I 



System Configurations 
Point-to-Polnt: See Figure 1 
The HP 39301.A'~ can be configured in a normal point-to- 
point fashion utilizing a two channel fiber optic cable 
assembly to interconnect them. 

Multlple Node Loop: 
Several 39301A's can be interconnected in a simple closed 
loop configura~tion using single channel fiber optic cable 
assemblies to Interconnect the transmitter of each 39301A 
to the receiver of the subsequent 39301A. This configura- 
tion allows one multiplexer at the computer center to 
address severill different groups of terminals at different 
locations in a local facility. A maximum of 16 asynchro- 
nous "Data Only" DTE connections can be made around 
the loop. The unused channels at each multiplexer must 
be externally looped back on the 25 .pin connectors, (i.e., 
tie pins 2 to 3 and 14 to 16). The maximum data rate of any 
channel in the loop is determined by the number of multi- 
plexers in the loop and the amount of distortion that the 
interconnected DTE's can tolerate. 

Number of 39301A's Maximum Channel Data Rate 

Up to 3 19.2 Kbps 

Up to 6 9.6 Kbps 

Up to 15 4.8 Kbps 

This data rate limit is due to the accumulated distortion 
thru the loop. The accumulated distortion will be within 
the 25% limits of EIA Standard RS-404, Standard for Start- 
Stop Signal Chality Between Data Terminal Equipment 
and Non-Synclironous Data Communications Equipment. 

The 39301A klultiplexer and the interconnecting HFBR- 
3000 Series Fiber Optic Cable is designed for easy 
installation. Complete details are provided in the Installa- 
tion, Operating, and Service Manual supplied with each 
39301 A. 

It is recommended that the 39301A Multiplexer be securely 
mounted to protect the attached data cables. The 39301A is 
designed for surface or EIA standard 19 inch width rack 
mounting. Sta~ndard Rack/Surface Mounting Hardware 
supplied with each 39301A allows installation in a standard 
open rack or flush mounting on any convenient flat surface. 
Optional Recessed Rack Mounting Hardware (Option 001 
allows mounting inside standard racks with closed doors 
without damage to the attached cables. 

The HFBR-3000 Series Fiber Optic Cable required to inter- 
connect the 3'9301A Multiplexers is available in several 
configurations. These configurations are detailed in the 
Support Products Section of this Data Sheet. Two channels 
of this cable are required to operate the link. This cable is 
suitable for installation in cable trays, conduits and ducts. 
The cable will operate in environments from -20°C to 
+70°C and 9596 Relative Humidity. Standard cable installa- 
tion techniques and equipment may be used with the minor 
precautions stated in the 39301A Installation, Operating, 
and Service Manual. The precautions include maintaining 
the minimum bend radius of 25mm (1 in.) and maximum 

tensile load of 300N (67 Ib) per channel during installation. 

If junction box or bulkhead splices are required in a cable 
run, or a link is reconfigured to a longer distance requiring 
additional fiber .optic cable to be added to the original 
installation, HFBR-3099 Cable Coupling Hardware may be 
used to splice these cables together. The HFBR-3099 is 
supplied with each factory connectored HFBR-3000 Series 
Cable or may be ordered separately. Each in-line 
HFBR-3099 Coupler produces a 2 dB optical power loss in 
the cable run. This loss will affect the maximum separation 
between 39301A's by the distance equal to 2 dB t cable 
attenuation in dB/km. For example, if standard HFBR-3000 
series cable is used the maximum link length will be 
reduced by 2 dB t 8 dB/km = 250 m for each intermediate 
HFBR-3099 used. 

The RS-232-C/V.24 data cables required for connection to 
various Data Terminal Equipment are detailed in the Typi- 
cal Configurations Section of this Data Sheet. It is 
recommended that shielded cables are used for these con- 
nections for maximum suppreision of radio frequency 
emissions. These cables should be no lower than 15m (50 
ft.) for compliance with the EIA and CClTT Standards, 
unless low capacitance cable is used. 

Service 
The 39301A is designed with easy-to-use link fault isolation 
facilities. Loopback techniques utilizing the built-in loop- 
back switch and fiber optic loopback cable supplied with 
each 39301A Multiplexer are used to quickly isolate link 
failures to either 39301A Multiplexer, the HFBR-3000 Series 
Fiber Optic Cable, or the interconnected Data Terminal 
Equipment. These procedures are described in the Installa- 
tion, Operating, and Service Manual supplied with each 
39301A. 39301A Multiplexers or HFBR-3000 Series Fiber 
Optic Cables may be self-serviced by the customer or 
returned to the nearest Hewlett-Packard Sales Office for 
service. 

customer self-service may be accomplished for the Multi- 
plexer by followi.ng the procedures outlined in the Instal- 
lation, Operating and Service Manual to identify the failed 
subassembly. Replacement subassemblies are available 
through HP Sales Offices. HFBR-3000 Series Fiber Optic 
Cables may be repaired by using the HP HFBR-0100 
Connector Assembly Tool kit to splice or reconnector a. 
damaged cable. 

Hdwlett-Packard service is available for the 39301A by 
returning the Multiplexer to the nearest HP Sales Office. 
This service is available either on Monthly Contract basis or 
for a Time and Materials charge. The HFBR-3000 Series 
Cable will be repaired on a Time and Materials basis upon 
return to the nearest HP Sales Office. 



Support Products 
for the HP 39301A 

HFBR-0100' CONNECTOR ASSEMBLY TOOLING 
KIT 

This kit allows the installation of HFBR-4000 Fiber Optic 

393011 MOUNTING HARDWARE Connectors onto HFBR-3000 Series Fiber Optic cables in 
the field. It is used for system installation purposes if HFBR- 

RackISurface Mounting Hardware: 3200/3300 unconnectored cables are used. It may also be 
Supplied standard with each 39301A. Available separately used for field repair of H F B R - ~ ~ @ ) . s ~ ~ ~ ~ ~  ~ i b ~ ~  optic 
as part HP 1600-1090. Cables. 

Recessed Rack Mounting Hardware: 
Supplied as Option 001 to the 39301A. Available separ- 
ately as part HP 1600-1092. 

39301A FlBER OPTlC LOOPBACK CABLE 

Supplied standard with each 39301A. Available separately 
as part HP 5061-2694. 

39301A INSTALLATION, OPERATING, 
AND SERVICE MANUAL 

Supplied standard with each 39301A. Extra capies availa- 
ble as part HP 39301 -90001. . 

HP 8120-3569 DUAL CHANNEL RS-232-C/V24 
ADAPTER CABLE 

Enables two Data Terminal Equipment devices to be 
connected to each 39301A RS-232-CN.24 connector port. 
A wiring diagram is shown in Figure 3 of this Data Sheet. 
The length is 0.6m (2 ft.) 

HFBR-3000' SERIES FlBER OPTlC CABLE 

HFBR-4000'-FIBER OPTlC CONNECTORS 

These connectors are compatible with the HFBR-3000 
Series Fiber Optic Cable and the fiber optic ports on the 
39301 A. 

HFBR-3099' FIBER OPTlC CABLE 
COUPLING HARDWARE 

This hardware enables two cables with HFBR-4000 con- 
nectors to be coupled together for link extension or repair 
splices. See Installation Section of this Data Sheet for 
limiiations on use of the HFBR-3099. 

Ordering Information 
HP 39301A: RS-232-CN.24 TO FlBER 
OPTlC MULTIPLEXER 

Two are required per link. Each 39301A is supplied with 
standard RacWSurface Mounting Hardware, a Fiber Optic 
Loopback Cable and an Installation, Operating, and Service 
Manual. 

Option 001: Recessed Rack Mounting Hardware 

Required Power Supply Option: One required per 
39301 A 

Option 210: 100V 50/60Hz Operation 
Option 212: 120V 50/60Hz Operation 
Option 222: 220V 50/60Hz Operation 
Option 224: 240V 50/60Hz Operation 

HP 8120-3569: DUAL CHANNEL RS-232-CN.24 
Two channels of HFBR-3000 Series Fiber Optic Cable are ADAPTER CABLE 
required to interconnect the HP 39301A Multiplexers. This 
cable is available in several forms as shown in the table This cable may be used to separately access both Primary 
above. It 'may be ordered in any length in one metre and Secondary Data channels on each 39301A connecior. 
increments up to 1000 metres (3280 ft.) Eight of these cables will enable up to 16 "data only" DTE to 

be connected to each 39301 A. 

'Detailed spec~fications lor  these products are available from HP 
sales offices. HFBR-3000 SERIES FlBER OPTlC 

INTERCONNECTING CABLE 
Two channels are required per link. 

See Support Products Section of this Data Sheet for 
product choices. 

HEWLETT 
PACKARD . 

I I 

For more ~nlor~nal~on cal l  your local HP Sales O f f ~ c e  or East (301) 9486370 7-60 15-9800 - South (404) 955-1500 - West 
(213) 970-7500 Or wrlle Hewlett-Packard Components 640 Page Mill Road Pa I4304 In Europe Hewlett-Packard GmbH 
P 0 Box 250 Herrenberger Str 110. D-7030 Boebl~ngen West Germany In Japh,,. ,,.. I - ka~do-H~gash~. Suglnaml-Ku Tokyo 168 

Pr~nted ~n U.S.A Data Subject to Change Obsoletes 5953-7715 (12/81) 5954-0959 (1 2/83) 



o H E W L E T T m P A C K A R D  Product Number HP 2334A 

HP 2334A Plus - X.25 Multiplexer 
HP AdvanceNet 

ANCHORAGE - - - - - - - - - - - - - - - - - 

Public or Private k2 x s  XW 

NICE - - - - - - - - - - - - - - - - - -. 

The HP 2334A Plus - X.25 MULnPLEXER is designed to 
connect up to 16 remote workstations (terminals, wrsonal M ~ O M I  S~ecmcations 
compute&, printers, plotters) to a host computer. huo types 
of configuration are supported for each HP 2334A Plus: Asynchronous Ports Specificatiofls 
X.25 Statistical blultiplexer and X.25 Cluster Controller. The HP 2334A Plus uses a 4-port interface that supports 

0 - full-duplex, asynchronous RS-232-C, CCITT V.24/V.28 
htUre~andBeWf'b point to point connections at 110,150,300,1200,2400,4800, 

9600 or 19200 bps. 
w Reduce communication cost 
- Remote co~u~ection of up to 16 RS-232-C workstations 

expandable from 4 to 16 devices in groups of 4. 
- Can work in Statistical Multiplexer or in Cluster con- 

troller confi/pration over a leased line or an X.25 
Packet Switc:hing Network. 

- Implementation of X.25, X.3, X.28, X.29, X.121 
November 1980 CCITT recommendations. The 
HP 2334A Plus is certified on most X.25 Public Packet 
Switching Networks. 

- Host computer port contention. 
Tkansparent ucm access (in Statistical Multiplexer) 
- Support of FIP applications like HPWORD, HPDESK, 

Advancemai 1, etc. 
- New design results in high performance for remote 

) terminals and printers. 
- Multiple connputer access. 
Friendly configuration 
- Default configuration for statistical Multiplexers using 

a leased line; 
- Menu-driven configuration. 
- Online modilfiable parameters. 

The 4-port interface has modem control capability with 
seven signals (TX, RX, signal ground, RTS, CTS, DCD, 
DTR). 

Up to four interfaces can be installed in the same HP 2334A 
Plus, allowing up to 16 connections. These connections can 
be made to workstations or hosts, that are local or remote. 

Auto-parity (odd, wen) and auto-speed (up to 19200 bps) 
are available on each HP 2334A Plus port. 

B i i  transfer with no flow control can be done in blocks of 
maximum 128 bytes. For all HP applications (e.g. 
Advancelink, HPWord, Advancemail) using binary transfer, 
more details are given in the HP 2334A Plus Configuration 
Guide. 

X-ON/X-OFF or ENQ/ACK flow control and HP block 
mode handshake methods can be chosen. 



I 

Level 2. Data link layer 
i 

SyndvwKnrs Port Specifications 
The HP 2334A has one RS-232-C, CCITT V24/V28 syn- - LAP-B protocol. 0 1 

- Modulo 8 sequence number. chronous full-duplex composite interface to connect it to a - Window size (l-,). 
i 

remote site via an: - Operates as DCE or as DTE. 
i 
I 

- Analog leased line 
- Digital leased line Level 3: Network level 

- Dial-upline 
- Switched Virtual Circuit (SVC) or Permanent Virtual 

- X.25 Packet Switching Network (Public or Private) Circuit (PVC). 
- Up to 17 virtual circuits simultaneously. 

Hardwired connection for the synchronous composite link - Window size (1-7). 
f )  

is not supported; synchronousl full-duplex, short-haul - Packet size (128 bytes). 
modems or a modem eliminator should be used. - Supports DIM and Q bits. 

The synchronous interface is supported at any speed X25 and other supported facilities: 
between 1200 bps and 19200 bps with external clocking. - size 
Speeds of 4800,9600 or 19200 bps can be selected with - Incoming calls barred. 
internal clocking (modems supported and recommended - OUtgoing 
are described later in this datasheet). - One way outgoing SVC. 

- One way incoming SVC. 
X.3,X.28,X.29 S p & f k a t h ~  - ~1-d user group. 

3 
- Closed user group outgoing. 

The HP 2334A Plus follows the CCITI' X.3/X.28/X.29 - Closed user group incoming. 
recommendations (November 1980) which allow it to act as - Closed group incoming barred. 
a private Packet Assember/Disassembler (PAD). The stan- - Closed group outgoing bmd.  

r, 
dard 18 X.3 parameters are supported and additional HP- - Bilateral closed user 
defined local parameters are available for enhanced - Bilateral closed outgoing. 
functionality with HP devices. These local HP parameters - Reverse charging I'equest. 
are: - Reverse charging acceptance. 
- Parity - Packet size negotiation. 
- Local block mode control - Flow control parameter negotiation. :-) 1 
- Compatibility with ATP/ADCC (cluster only) - Throughput class negotiation. I 

- Block mode terminator (forward packet) 
- Data compaction Additional Functionalis 
- Error message to host - Automatic connection to pre-configured computer port. - Break at application level - Symbolic host computer addressing, up to 16 names. - Information message - Up to 3 groups of pool ports can be defined. - Asynchronous modem signal flexible control - Test port for configuration and diagnostics (password - Auto-speed and auto-parity protected) accessible from any terminal cdnnected on the 

I 

- Block mode buffer size 
- Asynchronous modem signal timer 

HP 2334APlus. 
- Single port reset command and HP 2334A Plus reset 

r) j 
- HP 2334A Plus byte count command available. - Define remote profile i - User-defined welcome message with maximum 20 char- 

X.25 Spedkations acters and user-defined PAD message header with 10 
characters. 

The HP 2334A Plus has an X.25 interface which is fully - Default configuration for Statistical Multiplexer 
compatible with the November 1980 version of the C C m  configuration. 
X.25 recommendation : - Local User Group definition. 

Level 1: Physical layer - Host computer dart contention. 

- X.21 bis, RS-232-Cl CCITT V24/V28 (up to 19200 bps). - Data compaction. 



Supported and Recommended 
Products (Statistical Multiplexer) 

o ( ~ e f e r  to point "Supported Computer Interfaces'' for more 
details on C1uste:r Controller configuration). 

Supported Workstations 
- Terminals 

HP 2382A HP 2392A 
HP 2394A HP 2397A 
HP 2622A HP 2623A 
HP 2625A HP 2626A 
HP 2627A HP 2628A 
HP 2648A HP 3081A 

- PC's 
HP 150A HP 150B 
HP 110 HP 110 Plus 

HP 150 I1 
VECTRA 

HP 2565A 
HP 2603A 
HP 2686A Plus 

HP 2932A HP 2933A 

- Plotters 
HP 7440A HP 7450A HP 7470A 
HP 7475A 

The ATP Term Q p e  2'6 is available with MIT UB delta 1 and can be used with 
the HP 2334A Plus. T.he term type 18 is amilable for the ADCC. The maximum 
combined throughput for the printers attached to one HP 2334A Plus is 600 
lines per minute. 

- - - - -  

Supported Mplications 
- PC Applications; 

Advancelink (150) Advancemail (150) 
@ Advancelink 2392 Advancemail (VECTRA) 

- HP 1000 Applications 
Forms1000 4.1 QDM 4.0 

HP 3000 Applications 
HPDESK A.03.00 DICTIONARY 
HPDRAW 
HPEASYCHAItT 
IDS 
IMF 
HPMENU 
HPMNT 
RAPID 
HPTELEX 
HPTOOLSET 
VPLUS 

DSG/3000 
HPFA 
IFS 
HPLIST 
MM 
PM 
HPSLATE 
TDP 
VISICALC 
HPWORD 
HPACCESS 

A.02.00 
A.04.00 
A.02.02 
A.02.01 
A.00.02 
A.07.06 
A.03.01 
A.04.03 
A.03.11 
A.00.02 
A.05.04 
In 
progress 

Supported Computer Interfaces 
HP 3000-ATP HP 1000-MUX HP 9000-MUX 
ADCC ' PSI INP 

The HP 2334A Plus in Cluster Controller configuration is 
supported when connected to an HP 3000 computer used 
with MPE-VE, MPE-VR or a later release and the X.25 
link/3000 (HP 32187A). For products supported in Cluster 
Controller configuration please refer to the datasheet of 
Product Number 32187A. 

The HP 2334A Plus in Cluster Controller configuration is 
supported when connected to an HP 1000 computer used 
with RTE-A (A series) or RTE-6/VM (E/F series). 

The X.25 interface on the HP 1000 is supported with LAP-B 
interface card (HP 12075A/12250A) and HP 1000 X.25 
software (HP 91 751A/R). For products supported in 
Cluster Controller configuration please refer to the 
datasheet of Product Number 91 751A. 

The HP 9000 computer is only supported in Statistical 
Multiplexer configuration with HP 27128A, HP 27140A, 
HP 98626A, HP 98228A, HP 98644A interfaces. 

Non-HP computers may be connected to the HP 2334A 
Plus in Cluster Controller configuration via an X.25 inter- 
face supporting X.29 which complies with the 1980 CCITT 
recommendations. 

-Verified Modems 
- ASYNC modems - SYNC modems 

HP 37212A Coda  2620,2640,2680 
HP 35141A Racal Milgo Alpha 96 
HP 92205J Bell 2096A 
Racal Milgo MPS 1222 

UUCP with IJNIX 5.0 or later 

8 



NORTH AMERICA 
- Canada Datapac2 
- US Infonet 
- US Telenet 
- US Tymnet 
- US DDN 

EUROPE 
- Austria 
- Belgium 
- Denmark 
- Finland 
- France 
- Germany F.R. 
- Ireland 
- Italy 
- Luxemburg 
- Netherlands 
- Norway 
- Spain 
- Sweden 
- Switzerland 
- UK 

Data-P 
DCS 
Datapak 
Datapak 
Transpac 
Data-P 
Eirpac 
Itapacl 
Lwpac2 
Datanetll 
Datapak 
Iberpac 
Datapak 
Telepac 
PSS 

OTHER COUNTRIES 
- Australia Austpac 
- Brasil Renpac 
- Hong Kong Datapakl, Intelpak 
- Israel Isranet 
- Japan Venus-P 
- Malaysia Maypac 
- Singapore Telepacl 
- South Africa Saponet-P2 
- South Korea Datacom-net 
- Taiwan Pacnet 

Crrtification in progre86 Please contact p u r  Local HP Representative for ldt- 
est certification status. 

2 The product has a t m p o r a y  approwl. 

Verified X.25 Switchii Equipment 
- HP Private Packet Network 
- Dynapac model 8 (US only) 

- 

The customer is responsible for the installation of the 
HP 2334A Plus. The HP 2334A Plus Reference Manual and 
Configuration Guide are needed to install and configure the 
HP 2334A Plus (see references under "Documentation"). 

The initial configuration may be set up by a Hewlett- 
Packard Customer Engineer or System Engineer by ordering 
the HP 2334A Plus option 100. Before installing the 
HP 2334A Plus, the customer should obtain, install and 
verify the correct operation of any communication line, 
X.25 PSN access or any other equipment and facilities nec- 
essary to interface to the HP 2334A Plus. 

Hewlett-Packard is liable only for the correct execution of 
the imp-back and self diagnostic tests. All hardware and r) 
software connections to the communication line, the X.25 
PSN and non-HP computers are the customer's 
responsibility. 

The add-on HP 40261A four-port interface or any upgrade 
kit may be installed by the customer or by any Hewlett- 
Packard Customer Engineer on a time and material basis. f-) 

Environmental Characteristics 
Temperature Free Space Charackristice 
- Operating: O0 to +55OC 
- Non-operating: - 40° to + 75OC 
Relative Humidity (non-condensing) 
- Operating: 5% to 95% at 40°C 
- Non-operating: 90% at 65OC to 95% at 40°C 
Altitude r, 
- Operating: 4,600 meters (14,700 ft) 
- Non-operating: 15,300 meters (49,000 ft) 
Vibration 
- Up to 0.38 mm ptp, 5-55-5 Hz, 3 axis for 15 minutes r )  
- Dwell at resonance: 10 minutes 
Shodc 
- Bench handling: 102 mm bench drop 
- Transport handling: 762 mm drop 30 g for l lms 
Physical characteristice 

mm L (5.25 in. H (5.45 in. with feet) X 16.75 in. W X 

'-7 - Size: 135 mm H (140 mm with feet) x 425 mm W X 540 

21.25 in. L). 
- Net weight: 13 Kg (29 lbs). 
- Shipping Weight: 17 Kg (38 Ibs). 
- Input voltage: 86 to 127 volts. 

With option 015: 195 to 253 volts. 
- Input frequency: 47.5 to 66 Hz. r )  
- Power consumption: 115 watts typical. 
Approvals 
- RFI (Radio Frequency Interference): 

r )  
VDE 0871 level A and FCC class A. Configurations 
including peripherals with high RFI levels may not be 
supported or may require on-site verification in some 
countries. 

- Safety: 
UL 478, UL 114 for EDP and office equipment, 
CSA C22.2-154 for EDP equipment. Compliance with 
international standard IEC380, IEC435. 

- Data communication approvals 
Complies with CCIl'T requirements. Datacomm 
certification approval in Australia, Belgium, UK, 
Germany, Japan and Scandinavia. 

Some datacomm regulations may restrict the use of all pos- 
sible HP 2334A Plus connections. Check with your local 
datacomm regulation agency. f'3 



dOrdering Irhmation Documentation 
II 

- 

Product Document 
Number Description Number Description 
2334A HP' 2334A Plus - X.25 multiplexer 02334-90013 HP 2334A Plus Reference Manual 

Opt 123 4 modem conned ports 02334-90018 HP 2334A Plus Configuration Guide 
Opt015 220 V 5958-3402 X.25, The PSN Connection 
Opt 100 Initial configuration 5957-4635 Networking with X.25 

e 4 0 2 6 1 A  Additional4modemmnnectports 
Opt 001 Upgrade 4 direct connect ports to modem 

corned ports HP 2334A Plus. 
40220A Cable between HP 2334A Plus and ADCC 

printer ports 
40221A1 Cable between HP 2334A Plus and ATP ports 

or ADCC terminal ports. 
402238 Upgrade kit from HP 2333A to HP 2334A 

Plus 
@ Opt 001, P o w  supply change 

Oi>t 020 RS-232-6 Lterfacecard for HP 2333A 
insi:alled with Data Link 

Opt 122 Upgrade 4 direct connect ports to 4 modem 
connect ports HP 2334A Plus 

402248 Upgrade kit from HP 2334A to HP 2334A 
Plus 

Opt 023 Upgrade 4 direct connect ports to 4 modem 
connect ports HP 2334A Plus. 

0 Opt 123 Upgrade 4 modem connect ports to 4 modem 
connect ports HP 2334A Plus 

Cable between HP 2 3 3 4  Plus and ATPpn'nter ports using term type 18 is HP 
40220A. 

* Order must include wnal number ofHP 2333A power supply, under "special 
instructions " . 
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Graphics Devices 
Selection and Interfacing 

e For HP 1000 A-Series Computer Systems 

Introductiion picture with which the user can interact. In addition, 
displays can simplify complex real-time data relation- 

This section contains information on the selection and ships, such as those involved in process control, for 
connection of graphics display, input, and output better operator apprehension and response. 
devices that are supported under the HP 92861A 
Device-Independent Graphics Library (DGL) . For graphics display on HP 1000 systems, Hewlett- 

Packard offers monochrome and color graphics termi- 
nals and color monitors. Data sheets and the descrip- Graphics Display, Terminals and tion of the connection of graphics terminals to A- 

Monitors Series Computers are covered in the terminal section. 

Most graphics applications involve interaction, at least An RGB color monitor is connected to HP 1000 A- 
during their development. This requires display of a Series systems as shown in Figure 8-1. 

Table 8- 1. Graphics; Display Terminals 

Product Number 
and Name 

2397A Color 
Graphics Terminal 

2393A Monochrome 
Graphics Terminal 

51 2 (h) x 390 (v) 
or 

640 (h) x 400 (v) , 
selectable 

Display Area, 
inches (mm) 

6.3 x 8.4 
(160 x 214) 

51 2 (h) x 390 (v) 
or 

640 (h) x 400 (v) , 
selectable 

Addressable 
Resolution (Points) I Features 

Polygon fill, 
11 line types 

Polygon fill, 

line wr8 8 colors rom 
a palette of 64 

12065-63001 Cable 
3.0 m (9.8 ft. 

RCSB Color Video Monitor - (Included with 12 65A 
- InterfaceR) 

d HP 1000 A-Series 
SPU or Computer 

l Usable length can be u to 152 m / F i  ft. with RG-11 /U (Belden #9212) coaxial 
cabling, up to 76 mi25 g ft. with RG-69/U (Belden #9259) coaxial cabling. 

Figure 8-1. Color Video Monitor Connection to HP 1000 A-Series 



Graphics ~kvices  

Graphics Input 

The Device-Independent Graphics Library supports 
various methods of entering graphics information into 
HP 1000 Systems. A picture can be created or 
changed on a graphics terminal screen by using the 
graphics cursor control keys or the HP Mouse (HP 
46060A) to move, draw, or pick objects. The graph- 
ics tablet (HP 46087A for A-size and HP 46088A for 
A3 size) is ideal for digitizing and sketching drawings. 
With the HP-HIL interface on 239xA graphics termi- 
nals, you can connect input devices and hardcopy de- 
vices simultaneously because up to three input devices 
can be daisy chained to the keyboard, leaving the 
auxiliary port free for hardcopy devices. 

46060A 
HP Mouse 

HP 239xA 
Graphics Terminal 4608xA 

Graphics Tablet 

The 4608xA Graphics tablets and 46060A HP Mouse 
are connected to HP 239xA graphics terminals as Figure 8-2.  Connection of HP-HIL Graphics 
shown in Figure 8-2. Devices to HP 239xA Graphics Terminals iq 
Graphics Hardcopy Output n 
Graphics Plotters parent media for projection. A brief list of the plotter' 

capabilities as they are supported in the HP Device- 
Graphics plotters provide the most precise hardcopy Independent Graphics Library is presented in Table 
output. In addition, they offer the means to produce 8-2. Plotter connection to HP 1000 Computer Sys- 
output in multiple colors on plotter paper or on trans- tems is shown in Table 8-3. 

Table 8-2. Graphics Plotters 13 

Discontinued product, listed here for reference only. 

Color Film Recorder 

Plotter Product 
Number 

7440A 
7470A * 
7475A 
7550A 
7570A 
75808 
75858 
75868 

The HP 7510A Color Film Recorder can automatically 
produce 35-mm slides or 3 x 5-inch instant prints of 
the image on the monitor screen. If the CRT has 
high resolution, the image is sharp and of high quality. 
See Table 8-3 for connection information. 

Maximum Plot Area 
inches (mm) 

7.5 x 10.7 (191 x 272) 
7.5 x 10.7 191 x 272) 

16.3 x 10.8 1414) x 275) 
16.2 x 10.7 (41 1 x 272) 
24.8 x 37.9 (630 x 964) 
24.5 x 48.5 (622 x 1232) 
36.5 x 48.5 (927 x 1232) 
36.5 x 48.5 (927 x 1232) 

Number of 
Pens 

8 
2 
6 
8 
8 
8 
8 
8 

Graphics Printers 

Maximum Pen Velocity 
(Pen Down) 
incheslsec (cmlsec) 

15.7 (40) 
15.0 38) 
15.0 138) 
31.5 (80) 
15.7 (40) 
24.0 (60) 
24.0 (60) 
24.0 (60) 

Most of the dot-matrix printers supported on HP 1000 
A-Series Computer Systems can be used to print 
graphics as well as alphanumeric output. In applica- 
tions for which monochrome graphics output is satis- 
factory and precision is relatively unimportant, a print- 
er with graphics capability may provide adequate 
graphics hardcopy. 

There are two different types of graphics printing. The 
first type is a printer that prints a "raster dump" copy 
of a graphics terminal's graphics display. Interfacing 
is simple and no system overhead is incurred to get 
the hard copy output. 

The second type of graphics printing uses a vector- 
to-raster conversion routine from the HP 92861A De- 
vice-Independent Graphics Library to generate the 
raster graphics output for a printer that is connected 
to the HP 1000 Computer System. Because the 
graphics data can be processed prior to output, this 
type of graphics printing provides more control of size 
and aspect ratio than a simple raster dump from a 

T )  
terminal. Type 2 graphics printers are compared in 
Table 8-4. 



Graphics Devices 

Table 8-3. Graphics Plotter and Film Recorder and Connections 

Plotter 

- 

7440A Opt 001 
7470A' Opt 001 
7475A Opt 001 
7570A 
75808 Opt 0130 
75856 Opt 060 
35866 Opt 060 

7440A Opt 002 
7470A' Opt I302 
7475A Opt 002 
751 0A 
7550A 
7570A w117570A 

HP-IB Interfiace 
75808 Opt 060 
75858 Opt OCiO 
75868 Opt 060 

Interface 
Type 

RS-232 
Direct 

HP-IB 

lnterface 
Required on Host 

- 

I 12040ClD Multiplexer or 4-port On- 
Board I10 Multiplexer 017 121 00A 
A400 Single-Board Corrrputer 

12040ClD Multiplexer or 4-port On- 
Board I10 Multiplexer on 121 00A 
A400 Single-Board Corr~puter 

12009A HP-IB interface . 

Cables 
Required 

Order 
10833BlC 
cables as 
needed for 
2nd through 
nth devices 
connected 
to same 
HP-IB bus 

Other Host 
Requirements 

lnterface and Device 
Drivers included with 
RTE-A (see Device 
Drivers data sheet on 
page 2-92) and 
92861 A Device- 
Independent Graphics 
Library (see data 
sheet on page 2-57) 

- - - - 

' Discontinued product, iisted here for reference only. 

Table 8-4. Printers Supporte~d by Graphics/1000-I1 DGL 

Printer 

25638+049 Line Printer 

2563B+214 Line Printer 

2564B+049 Line Printer 

2564B+214 Line Printer 

2566B+049 Line Printer 

2566B+214 Line Printer 

2932A Printer 

2932+046 Printer Incl. wlinterface 

2934A Printer 12040ClD or 121 00A 

2934A+046 Printer 12009A Opt 001 Ilncl. wlinterface 

Cable 

9221 9G 

Incl. wlinterface 

9221 9G 

Incl. wlinterface 

9221 9G 

Incl. wlinterface 

9221 9G 

Interface 

12040ClD or 121 00A 

12009A Opt 001 

12040ClD or 121 00A 

12009A Opt 001 

12040ClD or 12100A 

1 2009A Opt 001 

12040ClD or 1 21 00A 

Print Rate 
(in.lminute) 

29 

66 

50 

8 

Resolution 
(Dotslinch) 

70 x 72 

70 x 72 

70 x 72 

90 x 90 







Hewlett-Packard - 
your assurance of 
top-quality graphics 
plotters 

If you need topquality color graphics, 
look to Hewlett-Packard - the world's 
leading manufacturer of small-format 
graphics plotters. HP has the plotter to 
fit your application, your computer 
system, and your budget. 

For the business professional, the 
HP ColorPro 8-pen plotter makes 
impressive, colorful A4IA-size* 
presentation graphics on regular 
and glossy paper and on overhead 
transparency film. 

For the technical professional, the 
HP 7475A 6-pen lotter offers high- 
quality A41A- an { A3IB-size** 
graphics in a variety of media - 
polyester drafting film, overhead 
transparency film, and paper. 

8 'The high-performance HP 7550A 
8-pen plotter is perfect for both 
shared resource environments and 
high-volume individual users. 
Equipped to produce both A41A- and 
A3IB-size graphics, HP's topof-the- 
line small-format plotter uses auto- 
matic sheet feed plus fast acceleration 
and speed to handle heavy graphics 
workloads. The HP 7550A accepts a 
full range of media, too, from paper 
to drafting film. 

In laboratory and testing environ- 
ments, HPS small-format graphics 
plotters will provide professional- 
quality hardcopy of acquired data, 
either directly from smart instru- 
ments or using a computer and 
software. 

Designed with your needs in mind 
Quality first - Clear, colorful 

overhead transparencies take just 
minutes to produce with an HP plotter, 
and can be updatedat the last minute to 
incorporate new information. An 
plotter offers advantages not availa r) 
with other methods of preparing wer- 
heads; see the matrix on the bottom 
corner opposite for a comparison. n 

\%. J- 
'A4 size is 210X 297 mm; A size is 8% X 11 in. 

"A3 size is 297X 420 mm; B size is 11 X 17 in. 



D a i r y  RD(*Ict Sales 
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W n g  thlr plot t& 
HP 7550A 1 'h minutes 
HP 7475A 3% minutes 
HP ColorPro 3lh minutes 

Convenient - HPS multiple-pen 
rs make multicolor graphics easy. % 7475A offers a 6-pen carousel; 

mth the ColorPro and the HP 7550A 
dotters use 8-pen carousels. To keep 
nks fresh and lengthen pen life, all HP 
dotters have automatic pen capping. 

Adaptable - HP plotters interface '- 

a virtually all personal computers 
an also be connected to mini or 

nainframe com uters and technical 
tations. d e  operating manual 

with each plotter offers step- 
y-step interfacing instructions. 

HP graphics plotters are known worldwide for exceptional line quality. Hewlett- 
Packad sets high standards fw resolution and repeatability, so curves and drdes are 
smooth, diagonal lines are straight, and letters are aisp. 

Yes, line quality is essential - and so is speed. Fast turnaround time is important in 
the office, factory, or lab, where time is limited. HP plotters give you the highquality 
graphics you need whew you need them - in just minutes. 

Reliability is another sign of HP quality. HP plotters are built to last, so mainte- 
nance costs are low. And if your HP plotter should need service, Hewlett-Packard has 
over 180 service facilities in 31 countries. 

Clearly written user manuals that fdlow a actical, task-oriented a oach reflect 
HP's con- for quality. Yar can munt on $quality, every step of t R" e way. 

Your ideas and e&rt deserve the best - and that means HP supplies for your HP 
plotter. HP supplies are dq&ned to provide optimum performance on XP plotters. 
For example, W s  ovetf\ead transparency film has a specid surface that allows ink to 
dry in s d ;  and W s  &may presentation paper makes colors look +y rich 
and vibrant. 

1-2-3, S h ,  end Lohg M U.S. tnsomPckr b & f ~  Cap. 

Versatile - HP plotters offer a 
Sroice of media 
undy m a w  on ZandSirn.* back cover lists 
harnedisandpencapdditiesofeach Bldr8YNll 
dotter, 



- - 

For effective, hig h-im pact 
presentations, choose 
the ColorPro plotter! 

Ideally suited for the business 
professional, HP's ColorPro plotter lets 
you give every presentation an extra 
quality edge with colorful overhead 
transparencies. And to add color and 
variety to written reports, use the HP 
ColorPro plotter to create fast, high- 
quality graphics on A4IA-size' paper. 

Quality graphics created with the 
ColorPro ~lo t te r  help convey your 
message faster, and with more impact. 
Graphics help your audience see rela- 
tionships, discern trends, and draw 
conclusions. Use text-only overheads 
to highlight key points in your 
presentation. 

Graphics at your fingertips 
With a ColorPro plotter on your 

graphics team, you can save the time 
and money of having an outside graph- 
ics service prepare your overheads. And 
data remains confidential when your 
ColorPro plotter does the job. 

Colors add vitality 
Color begins with pens - and you 

can choose from HP's spectrum of fiber- 
tip pens for paper and for transparency 
film, each available in two line widths. 
With the ColorPro plotter, every chart 
has that finished, professional look of 
multicolor graphics on quality media. 

Quality - little things mean a lot 
Resolution and repeatability are the 

two major components of line quality. 
The ColorPro plotter's resolution lets it 
produce smooth circles, straight 
diagonal lines, and crisp characters. r) ' 

Repeatability refers to the plotter's 
ability to return to a given starting 
point. The ColorPro plotter's high 
repeatability means precise a l i g n m e n  
in pie and bar charts. 

Designed to work with your computer 
From the Apple IIe to the IBM PC, 

the Compaq Deskpro to the HP Touc - 
screen computer - whatever your 4 sonal computer, chances are excelleri, 
that the ColorPro plotter will fit neatly 
into your system. Choose between the 
HP-IB (IEEE 488-1978) or the RS-232-CI 
CCITT V.24 interface. 

*A4 size is 210 X 297 mm; A size is 8% X 11 in. /1 





The HP 7475A offers you - 
two media sizes - 
plus drafting capability! 

When you need A3IB-size drawings, 
you need the HP 7475A graphics plot- 
ter. This bpen plotter produces fast, 
high-quality graphics in both A41A and 
A31B sizes: and on a variety of media - 
including polyester drafting film. 

The HP 7475A is ideal for technical 
and business professionals who need 
the larger A3IB-size drawings for PERT 
charts, flow charts, project schedules, 
Gantt charts, and design applications. 

And when you need to present your 
findings, the HP 7475A is there to 
generate quality overhead transparen- 
cies for your presentation, and colorful 
summary charts for handouts and 
reports. 

A3lB-slze draftlng capability 
Whether you need quick working 

drawings or drafting-quality final 
drawings, the HP 7475A is ready when 
you are. Use the HP 7475A to create 
clear CAD drawings on durable double- 
matte polyester film - ideal for 
frequently handled master copies. 

Easy to interface 
For connection to computers from 

personals to mainframes, and to smart 
instruments, the HP 7475A offers your 
choice of two interface options - the 

HP-IB (IEEE 488-1978) or RS-232-CI 
CCrrr V.24. With the optional eaves- 
drop cable, you can connect the 
RS-232-C plotter in series with a 
computer and a terminal. I 

Oeslgned for versatility 3 : 
With the HI' 7475A's front panel, you 

can quickly change the size of the draw- 
ing area when switching media siz 
your chart would look better in a 3\ ?'T 
cal format, use the front panel keys to 
rotate the chart 90 degrees. You can 
also digitize charts from the front panel. 

*A4 size is 210 X 297 mm; A size is 8% X 11 in. 
A3 size is 297 X 420 mm; B size is 11 X 17 in. 





For peak performance, 
choose the HP 7550A 

The high-performance HP 7550A 
handles heavy graphics workloads with 
ease, either for work groups sharing a 
plotter or for high-volume individual 
users. The HP 7550A provides fast, top- 
quality A41A- and A3IB-size' color 
graphics in quantity for both business 
and technical applications. 

Advanced features make 
quantity graphics easy 

The HP 7550A - HP's fastest plot- 
ter - has a pen velocity of 80 cmls 
(31.5 in.1~) and an acceleration of 6 g's. 
Automatic sheet feed of paper or 

transparency film allows unattended 
operation, making the HP 7550A ideal 
for high-volume users or as a shared 
resource in multiuser environments. In 
addition to multiuser application soft- 
ware support from ISSCO, SAS, and 
others, the HP 7550A is supported on 
local area network systems such as 
Etherseries by 3Com Corp. and 
NetwarelS-Net by Novell, Inc. 

The HP 7550A's advanced micro- 
processor automatically senses carousel 
type and adjusts pen speed and force 
accordingly. The HP 7550A automati- 
cally senses media'size to set plot 

boundaries, and automatically caps pens 
after each use for long pen life. 

Dual interfaces - an HP-IB (IEEE 
488-1978) port and two RS-232-CI 
CCITT V.24 ports - let you adapt the 
HP 7550A to a variety of system envi- 
ronments. Connect the HP 7550A 
either directly to your computer, or i r ( ?  
series (eavesdrop) between your com- 
puter and terminal, thus saving a 
computer port. 

'A4 slze IS 210 X 297 mm, A slze IS 8% X 1 1  In 
A3 slze IS 297 X 420 mm, B slze 1s 11 X 17 In 



The liquid crystal display on the front 
panel shows plotter status; use the 
front panel keys to change various 
parameters, such as size of plotting area 
or plot orientation. 

% s i g n e d  for optimum quality output 
With line quality comparable to HPS 

a rge-format drafting plotters, the 
P 7550A is ideal for both working and 

final drawings in small-format CAD 
applications. Addressable resolution of 
0.025 mm (0.001 in.) and mechanical 
resolution of 0.006 mm (0.00025 in.) 
ensure that the HP 7550A produces 
mooth, clean circles and arcs and 3 raight, uniform lines. Its precise 
epeatability means that beginning and 

end points of a figure will match to 
within 0.1 mm (0.004 in.), so edges 
align, filled areas are even, and 
characters are precise. 

full array of media choices 
HP 7550A users can select from 
41A- and A3IB-size paper, vellum, and 

a i Y  ester film, plus A4IA-size overhead 
transparency film. For the 8-pen 
carousel, choose fiber-tip aper or 
transparency pens, roller- 1 all pens, 
or liquid-ink drafting pens (disposable 
or refillable). 

Productivity tools for programmers 
The powerful HP-GL (Hewlett- 

Packard Graphics Language) instruction 
set includes more than 80 instructions, 
such as polygon fill. Define and store 
your own character set for future use. 
Or access any of the 20 character sets 
(in either of two fonts). 

To sum uo . . . 
@ Automatic sheet feed, high accelera- 

tion and speed, premium line quality, a 
full range of media choices - when you 
need top-quality graphics in quantity, 
get the HP 7550A. 
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An Introduction 

What is the HP DraftPro Plotter? 
The HP Draftpro is an 8-pen drafting 
plotter that's been designed especially 
for you and your personal CAD system. 

Our god was simple: make a reliable 
machine that produces quality output, 
avoid non-essential frills without 
cutting corners. 

What Can It Do? 
The HP DraftPro plotter handles all 
your full-size drafiing demands. 

So whether you need an electrical sche- 
matic for this morning's meeting, a 
mechanical drawing to send to a ven- 
dor, or an aichitectural design for a 
client presentation, your new HP 
DraftPro will get the job done quickly, 
easily, and professionally. 

How Will the HP DraftPro 
Plotter Fit into My System? 
Perfectly. Because you already have the 
pieces you need. 

The HP D r a f i  mnnects easily to 
your personal computer or workstation, 
and it's most likely supported by the 
design software you use in your daily 
professional routine. 

What Makes this Plotter Stand 
Apart from the Rest? 

competitors by offering you traditional 
3 Our new drafting plotter outshines its . 

Hewlett-Packard quality, reliability, and 
s& at an mtraditional low price - a 
combination we think you'll find hard 
to beat. 



* 
The Premium Product in Its Class 

Designed for Quality Built for Reliability Backed by HP Service 
When designing any new product, The HP Draftpro plotter was designed and 
there are always choices to be made - to operate in freezing cold temperatures Hewlett-Packard has been building 

@choioes like "should we save a few cents and extreme heat and humidity. plotters for more than sixteen years, so 
we've had lots of time to perfect our and there)" Or we Once in manufactwing, life doesn't get srsfr and to lcam the menning of that our customers get the quality easier. There are more than 200 

deserve?" checks of the building process to insure customer satisfaction. 

The HP Draftpro was designed with that the HP DraftPro meets its original Each HP Draftpro plotter comes with 
the latter philosophy in mind. For design smcations. a 90-day on-site parts and labor war- 
example, our grit &ve system opti- All this guarantees the very best of ranty. Support may be extended 
h contact with the plotting media. perfOrmances under your beyond this period by purchasing a 
This firm grasp means your paper monthly service contract (at a very operating conditions. 
remains aligned and your drawing reasonable rate). 

We also guarantee the availability of 
service, support, and parts for at 

least 10 years after purchase. 
That's comforting in a world of 
high-technology turnover. 

Finally, if you have questions or 
problems, HP has more than 330 
sales and service ofices world- 
wide, ready and able to help. 



A Closer Look at Features 

Quality Output 
When the design session is complete, 
the only thmg you have to show for 
your effort is the drawing you hold in 
your hand - and that drawing must 
reflect the quality of your work. 

With the HP Draftpro plotter, you'll 
get smooth circles, consistent line 
widths, and crisp characters - output 
quality that will impress even the most 
trained professional eye. 

Hardware Compatibility 
Chances are excellent that whatever 
your computer - from the HP Vectra 
to the Apple Macintosh, the DEC VAX 
to the IBM AT - the HP Draftpro 
will fit neatly with your CAD 
workstation. 

An RS-232-C/CCITT V.24 interface 
comes standard; HP-IB (IEEE 488- 
1978) can be ordered as an accessory. 

The IBM AT is a product of lntemational Business 
k h i i e s  Corp. 
Thc Apple Macintosh is a produa of Apple 
Computer, Inc. 
The DEC VAX is a product of Digital Equipment Corp. 

Media and Pens for Every 
Application 
Whether you need a quick pre- 
plot or a finalquality drawing for 
reproduction, the HP DraftPro pro- 
vides the winning combination of 
media and pens. 

It plots on full-size* sheets of paper, 
vellum, or double-matte polyester film. 

And it draws with fiber-tip pens (in lots 
of colors), disposable liquid-ink pens 
(-very convenient), and refillable liquid- 
ink pens (many point sizes to choose 
from). 

'Media widths from 550 mm to 640 mm, and media 
lengths from 400 mm to loo0 mm. These measure- 
ments indude AZ/C/ArchitecturaI C- and A I D /  
Architectural D-size media. 



Lots of Software 
The HP Draftpro offers the same wide 
variety of software support as our other 
HP drafting plotters, which includes 
popular packages such as Autd=AD 
and VuseCAD. For the most upto- 
date sotbare information, be sure to 
contact your local HP Sales 
Represenmtive. 

If you write your own code, the 
HP Draftpro supports more than 80 
HP-GL (Hewlett-Padrard Graphics 
Language) insauctions to simplify 
graphics programming. With just a few 
mmmands, you can label, draw lines, 
arcs, and circles; or select one of 20 
international character sets. 



Technical Specifications: 
What They Are and What They Mean to You 

What will the HP DraftPm 
Draw On? 
Different types of mcdia are appm 
priatc for d 8 m t  applications. Papcr, 
for example, is perfect for everyday use. 
Polyester fh, however, is best for final 
drawings. 

Types of media: papu, vellum, 
and doublcmattc polysm film. 
Media size: single s h e ,  widths 
from 550 mm to 640 mm, lengths 
from400mmto1000mm.Thesc 
measurements include 
A 2 / C / A r c h i m  G and 
Al/D/Mtectural  D-size media. 

What About Margins? 
The HP Draf'tPro offers two margin 
settings: normal mode and expanded 
mode. Normal mode is appqniatc for 
most all your applications. Expanded 
mode allows you to draw closer to the 
media's edge. (It may not be suitable, 
however, when using liquid-ink pcns 
on polyester film or vellum). 

Expanded mode: three margins of 
approximately 5 mm (0.2 in.), fourth 
margin is approximately 31 mm 
(1.2 in.). 
N o d  mode: thee margins of 
approximately 15 mm (0.59 in.), 
fourth margin is approximately 
39 mrn (1.5 in.). 

What Will the HP DraftPro 
Draw With? 
For the best mults, it's important to 
choose pens that are oompatible with 
your media. For example, fiber-tip 
pens are appropriate for paper; refill- 
able liquid-ink pens make a great 
combination with vellum or polyester 
f h ;  and disposable liquid-ink pens 
work best with vellum. 
Types of pens: fiber-tip, dispos- 
able liquid-ink, and r&bble liquid- 
ink drafting pens. 
Number: &pen camusel, auto- 
matic pen changing end pen 
capping- 

What About Line Quality? 
How good the lines look is a function of 
three things: addrtssable resolution, 
mechanical resolution, and 
repeatability. 

Addressable resolutimis the smallest 
distanceyoucanprogramthepento 
move. Left to its own devices, the 
muchhe's mechanical resolution is mn 
more precise, equivalent to about 1/6th 
the width of a human hair. The smaller 
the resolution s@cations, the better 
the line quality. For example, the HP 
DraftPro makes smooth curves, not 
stair-step approximations. 

Repeatability refers to the plotter's 
abilitytorewnapentoaprecise 
point. Excellent repeatability assures 
that new lines join smoothly with 
previously plotted lines and that d e s  
close properly. 

Addressable resolution: 
0.025 mm (0.001 in.) 
Mechanical resolution: 
0.013 mm (0.0005 in.) 
Repeatability: for the same pen, 
0.10 mm (0.004 in.); pen to pen, 
0.20 mm (0.008 in.) 

Note: the repeatability specification is 
for 0.08 mm (0.003 in.) polyester film. 

What Does Accuracy Really 
Mean? 
Accuracy refers to the difference in 
length between the distance the plotter 
is instructed to draw and the distana it 
actuaZly draws. This specification is 
especially important for applications 
that require precision plotting. 

Accuracy: 0.5 mm (0.02 in.) or 
0.296 of the specified line length, 
whichever is greater. 

Note: this s ~ i c a t i c m  is for 0.08 mm 
(0.003 in.) polyester f h .  

How Fast Will It Plot? 
The answer to this question depends on 
several things. Plotting time is com- 
monly measured by pen d m t i o n  
and velocity. But these specifications 
don't tell the whole story. 

The HP Draftpro has strong communi- 
cation abilities that enhance plotting 
speed. It raises and lowers pens 
quickly. And it minimips the number 
of pen picks by grouping lines of the 
same color together and drawing them 
at the same time. This is called "pen 
sorting!' f-l 
The bottom line? You get your drawing 
faster. 

Acceleration: 2 g 
Velocity: pen down equals 40 cm/s 
(15.7 in./s); pen up equals 50 cm/s 
(19.7 in./s). 3 
Pen cycle time: 100 ms 
Pen sorting capability 
Buffer size: 7448 bytes (to be 
shared between userdefinable I/O, I 

polygon, and pen sort buffers) 

How Much Energy Does It Take 
3 

to Run the HP Draftpro? 
LarenergythanitrsLatopoweran T )  
average household light bulb. 

Source: 100,120,220,240 V - 
*lo% 
Frequency: 47.5-66 Hz 
Consumption: less than 80 W 
maximum 

What About Environment? 
No air conditioning? No heat? No 
cause to worry. The HP DraftPro 
plotter will work comfortably even 
when you can't. 

Operating tempera- 
O°C to 55OC 
Nonoperating temperature: , 

-40OC to 75OC 
Relative humidity: 5% to 95% (in 

31 , 
O0C to 40OC) 

Note: media size may vary with tem- 
perature and humidity. 



How Daes It Me- Up? What Comes in the Box? 
As you've seen, good things come in Here are all the aocessories and supplies 
this relatively s d  package. you'll find when you unpack your new 

Height: 1030 mm (40.6 in.) HP Draftpro plotter. 

Width: 1140 mm (44.9 in.) User's Guide 

• Depth: 520 mm (20.5 in.) • Power Cord 

Weight: 30 kg (66 b) Media Sampler Kit 
5 sheets of architetmd 

What Interfaces are Available? D-size paper 
To insure compatibility with m m  Fiber-tip pens (0.3 mm) 
popular CAD systems, RS-232-C 
comes standard on the HP Draftpro. 

Pkg of 5 (black, blue, green, red, 
and yellow) And Finally, the Price? 

An easy-to-install, plug-in HP-IB • Carousels Ont d o u r  objectives for this brochure 
interface may be ordered as an Fiber-tip pen carousel was to prwc to you what we've 
accessory (and you can use RS-232-C ~ i ~ d - i ~ k  drafting pen -4 believed dl along . . . that when you 
even with the HP-IB auaidge 

Grit Wheel Brush buy the HP DraWm, you're getting 
~lusged in). tk most value for your money. 

Standad RS-23WCCITT V.24 ' EIew1ett-F'adw-d Supplies ht 
Optiom HP-IB (IEEE 4881978) ado% pri-. $5400 

Specifications at a Glance 
Medip 

Pepcr, vellum, and doublemettc palyester film. 
v-tY 

Pm down: 40 cm/s (15.7 i d s )  Pm up: 50 a d s  (19.7 i d s )  
widthsfrom550mmtob~)mm,lngthsfrom400mmto100qmm.~hsc 
mssurrmnts includt A 2 / U M &  G snd AI/D/A~uuxuA 
DsiPmdia 

Rerolutlon PmpaaalE O°C to 5S0C 
--4O0C to 75OC 

MdrrssPblc: 0.025 mm (0.0D1 in.) - 0.013 mm (0.0005 h )  

Pm Cyck Time 
100 ms 

rlhcac spccifiitimJ are for 0.08 mm (0.003 in.) polpop fdm. 

w 
-ood. 5mm(O.2 in . )on th r ec~31  mm(12ia) 
ml the fourth. 
Normal modt: 15 mm (0.59 in.) on threc edges, 39 mm (1.5 m) 
mlthe fourth. 

Pms 
Fiber-tip, disposabk liquid-% snd .r&U&k liquid-* dnfdng p. 
gpcn =usel, ammatic pen chanplnp and pcn cspplqg. 

w - t y f  
For the Sam pm: 0.10 mm (0.004 in.) Pea m pm: 0.20 mm (0.m ia )  

B d a  Slzr 
7448 bytes (to k s h a d  bawccn uscr-dcfinnbk V0, palygon, snd 
pcn scat buffers) 

Possauequtmrmb 
Souro: 100,120,224 240 V - f 1091 
Frrqucncy: 47.546 Hz 
cmsymptioa:kssthPn80WmPximum 

E n - a s n t c w b y - )  

Sirr 

ZfE 1030 mm (40.6 in.) Depth: 520 mm (20.5 in.) 
1140 mm (44.9 ia )  Waght: 30 kg (66 1b) 



Ordering Information 
DraftPro Plotter 

Dcrripdon P m  Number 
RS-232-UCCITT V.24 inmfs~~ HP 7570A 

A&xelMories 

Ikraipdon P m  Number 
HP-IB emidge HP 17570A 
HP-IB InstallaCiaa Ins- 07570-90014 

Rg.pmmc's Rcfcrencz (available in English only) 07570-90001 

Frrnrr our duipn team loyowr,! Rogrsmmcr's Fbch Guide (available in English only) 07570-90003 
Hardware Support Manual 07570-WlW 

Cabks (must be ordered separately) 

Dgcripdon 
MPL-to-mak, RS-232-UCCI'ZT V.24, sdght-througb able 
(3 mcac~). For w with Appk IIe, Appk III*, md othu DCE 
dtviees. 
MPlc--female, RS-232-UCCITT V.24, stmight-through 
csbk (3 mctm). For we with DCE devices requiring a female 
QIIIYCtOT. 

MPL--female., RS-232-UCCITT V.24, modem eliminator 
type (1.5 maes). For use with IBM PC, F'GXT, plug 
am~poniks, and o h  DTE dcvlocs. 
MPL-to-mak, RS-23WCCITT V.24, modem eliminator HP 17255M or 
type (HP 17255M is 1.5 mmcs, HP 132426 is 5 mcac~). For HP 132426 
we with HP Touchsaan computers and o h  DTE devices. 
MPL--fed (25-pm to Spm), RS-232-UCCITT V.24, HP 245426 
modem eliminafDr type (3 mcacs). For w with IBM AT, 
HP Vcce~, plug annponiles, md 0th DTE devices. 
-male (25-pin to win), RS-232-UCCITT V.24 HP 92219Mn 
(1.5 maep). For w with Appk Macintosh oomputm. 
RS-232-UCCI?T V.24, En,* Y d k  HP 17455A 

HP-IB (IEEE 488-1978) cab4 RFI shielded. ebb HP 31389 HP 10833A/B/C 
and HP 45529 arc equivalent to HP 10833. A is 1 mme, B is 2 

**Similar to hugewriter ablc. k vaify with s o h  supplier before purchase. 

~~ HEWLETT 
PACKARD 

For more intormation, call your local HP  lea offlco lbted in the telephone directory white pa es. Or write to Hewlett-Packard: U.SA - 
P.O. Box 10301, Palo Alto, CA 94303-0880. E u o p .  - P.O. Box 9- ""^ 'Z Amsteiveen, ~ i e  Netherlands. C m d a  - 6877 Gorewa 
Drive, Mi~iesauga, L4V 1M8, Ontarlo. Jlg.n - Yokogawa-Hew1 8-24 d Ltd., 3-2921, Takaido-H' ashi. Suginami-ku, Tokyo 1 d  
Ebowhom In the world, write to Hewlett-Fadcard In tmt lnenta l ,  - ,,,. Creek Road. Palo Alto. CA%N~. 

(11b5853-9890 (0) Prim and Data Subject to Change Printed in U.S.A. 8nr) 



A Complete Family 6 HEWLETT PACKARD 

of HP Drafking Plotters TECHNICAL DATA, AUGUST 1985 

0 
HP 7580B Al/D-size model for sheet media 

\ 

HP 7585B AO/E-size model for sheet media 
HP 7586B AO/E-size model for sheet and roll media 



A A com~lete solution for 



Plotters you can buy with conf~dence A plotter made to 
Just four years ago, Hewlett-Packard revolutionized the drafting fit your needs 

plotter market with the HP 7580A. The plotter's innovative paper-moving Whenever you need large, 
technology, superior performance, and low price established HP as a visually perfect drawings, you'll 

deader in large plotter design. find an HP drafting plotter suited 
Today, HP H p  plotters are industry standards for two simple to your application. Hewlett- 

masons: unmatched quality and reliability, and prices you can afford Packard offers you a choice of 
Qhat 's a combination that builds confidence! three models. 

The HP 7580B is a costeffective 
solution for single sheet plots in 
sizes up to Al/D. When you need 
larger AOE-size plots, add the 
HP 7585B to your system. 

Completing our selection, is the 
HP 7586B AOE-size plotter for 
both slngle sheet and roll media 
plotting. Designed for high volume, 
continuous feed, and long axis 
plotting, the HP 7586B is a truly 
versatile solution for all your M- 
ing plotter requirements. 

Take a look at the f e a m  
described on the following pages - 
you'll see how all the details work 
together to ensure fast, high- 
quality output, user convenience, 
flexibility and power, and relia- 
bility. You'll also find a feature 
listing to help you choose between 
the three models. 



Each drawing from an HP drafting 
plotter speaks for itself. Plotting is 
quick and precise, lines and curves are 
consistently smooth, and characters are 
sharply defined. .To achieve output 
quality and speed, every detail counts 
- high resolution and repeatability, 
intelligent pen control, and mechanical 
accuracy. 

High resolution and 
repeatability give you 
superior line quality 

A plotter's addressable resolution is 
the smallest move that you can specify 
programmatically. On HP plotters this 
is 0.025 mm (0.000984 in.). An even 
finer mechanical resolution of 0.003 
mm (0.00012 in.) makes pen move- 
ments still more precise. 

High repeatability enables the 
plotter to join new lines smoothly to 
previously plotted ones. With HP 

Quick, precise plotters 
for high-quality output 

f '\ 

drafting plotters this repeatability 
is 0.10 mm (0.004 in.) on paper, 
vellum, and 0.075 mm (0.003 in.) 
double-matte polyester film. 

Pen control means 
line consistency 

In HP drafting plotters, pen motion 
is damped as pens descend toward the 
plotting surface. Damping minimizes 
pen bounce and protects pen tips. As a 
result, lines are uniform and pens last 
longer. 

To keep line width consistent, the 
same pen velocity and acceleration are 
maintained in any given direction. And 
to assure the highest line quality for 
each pen type, the plotter sets optimum 
pen speed and force automatically. 

Speed and acceleration 
are keys to high 
throughput 

At 60 c d s  (24 in./s) maximum 
speed and 4 g's acceleration, HP pen 
plotters are among the fastest in their 

price range. But HP has done even 
more to optimize throughput. The 
plotter executes all pen-up moves at 
maximum speed, even when your 
drawing medium requires slower pen- 
down speeds. The pen is lifted to 
maximum height only for long moves. 
And for quick working drawings, you 
can program the plotter to write in a 
character font that plots faster. 

n 
High accuracy for 
critical applications 

Algorithms are stored in plotter 
memory to compensate for mechanical 
tolerances. This enables the plotter to 
position one endpoint with a high '1 
degree of accuracy in relation to other 
endpoints. Endpoint accuracy in HP 
drafting plotters is 0.1 % of the specified 
move length or 0.25 mm (0.01 in.), 
whichever is greater. This exactness 
exceeds the needs for most drawing 
applications. 17 



Friendly, versatile plotters 
that save you time 

HP's attention to detail is apparent in 
features which make plotter operation 
easy. Whether you are loading paper 
and pens or using front-panel controls, 
you will appreciate HP features that 
save you time and add to your drawing 

Quick media loading 
For single sheets, loading is very my. Use the paper guide and slip the 

paper under the pinch wheels; move 
the right pinch wheel to the media 
edge; lower the wheels with the push 
of a button - the plotter does the rest. 
Electronic sensors identify paper size 

91 d set the margins automatidy. 

Roll media loading on the HP 7586B 
is also easy. Snap the supply roll into 
place and thread the paper under the 
pinch wheels. If you want the plotter 
to store your drawings as they are 
mished, tape the paper to each end of 
e take-up core. Then push CHART 6 OLD and all adjustments will be 

automatidy. The HP 7586B 
sense elecwnically whether you 

are using single sheets or rolls. 

A carousel of colors: 
eight pens capped 
automatically 

HP drafting plotters hold eight pens, 
You can use four pen types - fiber 
tip, roller ball, refillable drafting, and 
disposable drafting pens - and each 
type has its own quousel. 

You can mix a variety of pen widths 
and colors in one carousel, and if you 
need to, you can even mix different 
pen types in the same carousel. 

When not in use, pens remain 
tightly capped in the carousel to 
prevent premature ink drymg. 

Easy front-panel 
control 

Just four buttons control normal 
plotter operation: CHART HOLD, 
CHART UNLOAD, VIEW, and 
REMOTE. These buttons lower 
and raise the pinch wheels for media 
loading, tell the plotter to begin 
accepting program instructions from 
the computer, and let you interrupt 
plotting to view your drawing. 

The front panel also gives you local 
control of many plotter functions. For 
example, you can override default or 
programmed values for pen speed and 
force, reset plotting limits, chiange P1 
and P2 positions for scaling, rotate 
your drawing 90 degrees, and align the 
axes with those on preprinted forms. 

For point digtizing, you can install a 
digitizing sight in the pen holder and 
move the joystick in any direction to 
locate coordinates quickly. 

Lightweight 
and easy to move 

HP drafting plotters are compact 
and lightweight so they roll easily from 
one work area to another. They require 
less space than most tables. 

Each pen type has its own 
eight-pen caroucel. Pen type is 
represented pictorially a the 
carousel's safety cap. 

Just four front-panel buttons control nonnal 
plotter operation. 8-29 



HP drafting plotters give you the flexi- 
bility and power that every user should 
have. Look at the intelligence and inter- 
facing features below - and see what 
you can expect from a superior drafting 
plotter. 

Powerful graphics 
instruction set 

The Hewlett-Packard Graphics 
Language (HP-GL) is a set of two- 
letter codes, usually first letter abbrevia- 
tions of plotting functions. These 
internal instructions simplify graphics 
programming. With just one or two 
instructions you can, for example, draw 
arcs, lines and circles; label; color 
wedges, rectangles and polygons; or 
select a character set. 

Since HP-GL is used in almost all 
HP plotters, most programs already . 
running on smaller plotters can be used 
on the drafting plotters. 

Reliable plotters 
that place flexibility and 
power at your fingertips ,'-I 

HP-GL area fill 
instructions 

Area fill instructions make it easy to 
use patterns or solid coloring in wedges, 
rectangles, and polygons. To color a 
wedge, just speclfy its angle;.to fill a 
rectangle, defme just two pomts, the 
current pen position and its opposite 
corner. Or you can fill polygons, even 
with multiple islands, by defining the 
polygon boundaries. These instructions 
will save programming time and host 
computer overhead. 

A "downloadable" set for creating 
userdefmed characters is also available 
whenever you need a specla1 alphabet, 
font, or symbol. For example, you can 
download your terminal's character set 
so the plotted output will look just 

used frequently in your specific 
Y i  your display. Or create a set of sym 

application. 

Choose h m  three r )  
lettering styles 

Each character set can be plotted in 
three styles. Fixed vector lettering pro- 
duces equally spaced block characters. 
High-resolution arc-generated char- .? acters can be plotted with proportior 
spacing for maximum aesthetic appeal 
or with fured spacing so columns and 
tables line up evenly. 

Select a character set . . . 
or defrne your own 

With HP drafting plotters you have 
access to 21 international character sets 
including ten IS0  European sets, 
Katakana, ASCII, Roman Extensions, 
and special symbol sets. 

letrering you can plot arc characters w i ~ h  fewer vectors as shown by 
the second number ~hree in the sample. 8-30 



18K-byte buffer 
A large, 18K-byte partitionable 

buffer adds more power to your HP 
drafting plotter. This increased size 
allows YOU to pass more data to the 
plotter-with -mal system overhead. 

%or recovery with 
block mode data transfer 

Data can be transferred in block 
. m o d e  with both the RS-232-C and 

HP-IB interfaces. Block mode data 
transfer provides a reliable method of 
detecting transmission errors, permits 
error recovery, and prevents loss of 
our valuable plotting time. 

nterfhcing flexibility 
Two switch-selectable standard 

interfaces are built into each plotter: 
the HP-IB (IEEE 488-1 978) interface 
and the RS-232-C/CCITT V.24 serial 

*dace. 

Four handshaking modes allow 
terfacing to a broad range of com- 
uter systems: XON/XOFF and e 

HARDWIRE, two plotter-controlled 
handshakes; SOFTWARE CHECK, a 
handshake controlled from an applica- 
tion program; and ENQ/ACK, a 
computercontrolled handshake. 

To make remote modem operation 
easy, two RS-232-C connectors are 
provided so that one computer port 
can support both the plotter and a 
terminal. 

Multilevel graphics Reliability and support 
software are part of the product 

HP drafting plotters are supported 
on HP computer systems, desktop and 
personal computers, and intelligent 
terminals at two levels: application 
software and software for programmer 
support. Application software gives 
you packaged solutions to specific 
graphin needs. Programmer software 
simplifies programming tasks with 
high-level, device independent tools 
such as graphics ROM commands and 
extensions to HPL, BASIC and Pascal. 

For users of industry standard 
FORTRAN subroutines, Hewlett- 
Packard's Industry Standard Plotting 
Package (HP-ISPP) provides 15 user- 
callable FORTRAN subroutines which 
make the programs you are already 
using compatible with HP plotters. 

When we build quality, convenience, 
flexibility, and power into our plotters, 
we build in reliability as well. Extensive 
testing assures you low maintenance 
costs and products that are guaranteed 
to perform as specified. 

When you buy HP products, you can 
expect prompt and thorough service 
and support. Because HP maintains 
sales and service facilities throughout 
the world, we can supply information 
or repair service when and where you 
need it. In addition to a standard 
product warranty, HP offers a variety 
of on-site service plans. And all HP 
drafting plotters have built-in self- 
tests to help service personnel isolate 
problems quickly. With this kind of 
support your HP plotter is ready 
when you are - its power is at your 
fingertips. 

Take a claser look at HP's selonion 
of drrrfting plotters on the following 
pages. Then decide which plotter fits 
your particular needs. 



A closer look at the 

the advantages of the HP 7580B 
and HP 7585B - and more. Look what 
else you can do with the HP 7586B. 

Increase media flexibility 
The HP 7586B can be operated in 

three different modes. It works as a 
sheet plotter, so you can use preprinted 
forms or do single plots; as a roll feed 
plotter with take-up, so you can run 
large numbers of plots which are rolled 
up for neat storage; and as a roll feed 
plotter without take-up, so you can 
remove each plot as it is finished. 

With roll feed, you can plot without 
reloading media for each drawing, an 
advantage when many users share one 
plotter. The HP 7586B accommodates 
paper, vellum, or double-matte 
polyester film on rolls in standard 
widths from 267 mm (10.5 in.) to 919 
mm (36.2 in.) and lengths up to 46 m 
(150 ft). 

Draw long axis plots 
The HP 7586B's frame-to-frame 

long axis technique allows you to draw 
plots up to 46 metres (150 ft) long. 

Long plots are divided into sections 
and drawn one frame at a time. The 
plotter draws registration marks in the 
margins to align the sections. As the 
plotter finishes each section, it digitizes 
these marks and adjusts the next frame 
to assure that the plot continues exactly 
where it left off. 

HP 7586B roll feed plotter 
/ 

This feature puts more plotter con- 
trol in your hands, saves you service 
calls, and gives you confidence that 
your plots will always be drawn with 
optimum accuracy. 

Calibrate your own plotter 
The HP 7586B has a built-in 

accuracy calibration routine which 
allows you to calibrate your own 
plotter. The procedure is easy and it 
can be done using the plotter alone, so 
you can check plotter accuracy as often 
as required. And you can recalibrate 
for different media types when 
accuracy is critical to your application. 



plotter that 
makes sense for you 
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HP 7510 Color Film Recorder 
For high-quality 35-mm slides 



HP 7510 color film recorder 

Slides make presentations shine! 
Recognized as the premier visual aid, 
35-mm slides add color and vitality to 
those important presentations. Nothing 
attracts and holds attention like the 
brightness and image quality of a high- 
resolution 35-mm slide. 

Now with the Hewlett-Packard 7510 
color film recorder, you can create 
slides and inscant prints with your 
mainframe, mini, or 'personal computer. 
The HP 7510 is the perfect complement 
to your in-house graphics capabities. 

Enhance your professionalism 
Bright, c o l o ~  slides really bring your 
presentation to life. And a polished 
presentation is a sparkling reflection of 
your professionalism. 

With the HP 7510 you're assured of the 
highestquality slides - slides you'd 
only expect from a system costing 
much, much more. 

Most slide systems use raster technol- 
ogy or rely on screen mlution. This 
often produces slides with "jaggies" - 
an annoying zigzag effect that makes 
straight lines look like flights of stairs. 

Veaor technology and high resolution 
enable the HP 7510 to draw arrow- 
straight lines and smooth curves. 

AH( 
VECTOR RASTER 



Easyto- 
Cou~led with sohare, the HP 7510 
+no techn i~a l&ar t i s t i c~ -  
tisetouse. JustnuntheHP7510on, 
create a chart or graph on your com- 
puter, load the film, and remove the 
results - everything else is automatic! 

Similar to a plotter 
Think of the HP 7510 as a pen plotter, 
but instead of drawing on paper with 
ink,youwillbedrawingonfilmwith 
light This light a m m a t i d  

a Y? through inounal color f~lters, a l l o w  
youtocreateoverl6millioncolm! 
The HP 7510 is supported by many of 
t h e s a m e s o h v a r c ~ t h a t s u p  
port plotters. Your HP representative 
can provide you with spedics or you 
can contact the vendor of your cur- 
rent graphics s o b  p d q e  for 
more information about their HP 7510 
support plans. 

Just plug it in 
The HP 7510 has both an RS-232-C/ 
EIlT V.24 and an IEEE-488 (HP-IB) 
awncctor for easy interhdng with 
your mabfmm, mini, or personal 
computer. This dual interface provides 
flexibility and adapts to your changbg 
systems requirements. 

Because the HP 7510 uses veaor tech- 
nology, it accepts the vector output 
produced by most graphics sohare 
directly-incressiagspeedand 
elimhhgtheneedfarspecialvector- 
tc~restet conversion cards. 

Time's on your si&' 
If you're cumntly usiug a slide semice 
bureau, you know it often cskes 
severaldaystogetmults. Withthe 
HP7510youcangetsamcdayoreven 
immdate d t s .  

Mostslidcscenbereoardbdonfilmby 
the HP 7510 in just a few niinutes. 
After that, 35-mm film can be sent to a 
ane-hour or overnight developer. 

For those rush jobs, use Polaroid@ 
instant slide film. You can develop this 
film your& in less than five minutes. 

&sins ;d your slide presenttation no 
longer put you past your dPadline. 
With the HP 7510, last minute fine- 
tuning and periodic updates arc a 
snap. A real lifesava when there are 
only a few hours before the big 
meeting! 

Keeps your secrets 
Infonnktion about your fume plans, 
new produ~t~,dsalesfigwscanbe 
confidential. Keep it that way by using 
the HP 7510 - confidential 
information never leaves your ofice. 

Pays for itself 
Often, many p m f e s s i d  in a com- 
panycanw1tfromtheuseof 
slides. When you share the HP 7510 
between several users or depammts, 
it becomes even mote eamomicaL 

D e & i  to be a shartd peripheral, a 
central HP 7510 can d v e  informa- 
tion from many users. Because every- 
thing is automatic, there's no need for 
constaat operator supervision. 

An intelligent peripheral 
If you plan to do your own program- 
ming, you'll appreciate the HP 7510's 
internal intdligence. Built in is a simple, 
yet powerfill, graphics instruction set 
called Hewlett-Packard Graphics 
Language that lets you perform 
complex drawing tasks with minimal 
effort. 

Other fmwarc features include two 
ktterbg styles, labeling in 20 chareaer 
sets, film compmtion curves, and 
color-ooordinated pahes. Speeding 
system communication is a powerful 
16-bit microproctssor, like the ones 
used in advauced personal computers. 



Choose your format 
A 35-mm camera module is standard 
with every HP 7510 color film recorder. 
This module accepts both standard 
35-mm film (just send it out for one- 
hour or overnight pmcessing) and 
Polaroid instant slide film (which you 
can p k s s  k d i a t e l y ) .  

An optional Polaroid instant print 
camera module is also available. This 
module uses instant print film that 
develops in minutes. Use these for 
previewing slides, proofreading slides, 
or as hardcopy visuals to help you 
practice your presentation. 

Dedication to excellence 
For almost five decades, Hewlett- 
Packard has been making exceptional 
products. Our reputation for quality 
and reliability have made us an 
industry leader. 

With the HP 7510 you are assured of 
low maintenance costs and a film 
recorder that will meet high perform- 
ance standards throughout its lifetime. 
Should you ever need service for your 
HP 7510, we have over 180 service 
facilities in 31 countries. In fact, more 
than 75 percent of our customers are 
within 25 miles of an HP service ofice. 

Like all HP products, the HP 7510 is HP is committed to customer satisfac- ? 
backed by comprehensive documents- tion: we show our commitment before 
tion. An operating manual describes the the sale by building products that last 
film recorder thoroughly, leads you and we continue to show it after the 
through operating procedures, and sale with worldwide service and 
provides information to ensure your support. 
success with the HP 7510. 



e 
Ordering information 
HP 7510 color film recorder . . . . . $13,- 
Prices &&ve August 1,1985 

Description 
35-mm camera module 

Part number 

17510A 

Powa cord 

T k  HP 7510 has are HP-IB and two RS-232C/CCITT E24 connacfots brrilt in, so no option rruntbe* is necessary 
coharordcring. Tkd~torisdyforoamecriarwacaplctcrormodem;tkfemalccomtectorisd~for 
Cmnecriar to a tmninal. 
Description Part number Price* 

cables avadabh 
Male-to-female RS-232-C/CXlTT V.24 S p i n  cable, wired straight through. HP 17355D $ 60.00ea 
Female-t+f& RS-232-WCCm V.24 2!j-pin cable, wired straight through. HP 17355F 60.00 ea 
Femak- to- fd  RS-232-C/CCm V.24 cable; wired pins 1-1,2-3,3-2,7-7, HP 17255F 40.00 ea 
s8&20,20-586. 
Male- to- fd  RS-232-C/Cm V.24 cable; wired pins 1-1,2-3,3-2,7-7, HP 17255D 40.00 ea 
s8&20,20-586. 
RS-422-A eda cable to connect RS-422-A devices to the HP 7510; 5-m long; HP 17855A 200.00 ea 
Spin mek @&-A) to %pin female (RS-2324). 
HP-IB cable, 1-m long, RFI shielded. HP 10833A 80.00 ea 
HP-IB cable, 2-m long, RFI shielded. HP 10833B 90.00 ea 
AMMcrrmerrrnrodules 
Polaroid instant print camera module 17515A 1600.00 ea 
35-mm camera module (in addition to supplied module) 17510A 2500.00 ea 
A M M n t m # r o b  
Service manual (available 1/86) 07510-90900 
Pfogmm@ma~lual 07510-90902 95.00 ea 
Pockct guide for HP-GL 07510-90903 5.00 ea 

*U.S.A. list priccs only 



Technical information 

Film supported 
Using supplied 35-mm camera module 
3Emm slide f h  

Kodachme 25 and 64,lZktachme 100 and 200, 
Polachromee 40, Fujichrome 100 and 200, 
Agfachmme 100 and 200 

3Emm print films: 
Kodrtcolor 100, Fujicolor 100, Agfmlor 100 

Using optional Polaroid instant print 
camera module 

Polacolor@ 331 and 339 

Interfaces 
Hp-IB (IEE-1 
-Implements the following HP-IB functions as defined in 
IEEE* SHl, AHl, T6, L3, SRl, RU), DCl, DM, 
CO, PP2 for address of 7 or less, PPl for address greater 
than 7, and PPO for listen only. Device address is front- 
pcazelsel~le .  

RS-BZC/CCrIT V.24 
Asyndmmous serial ASCII with kin@@ selectable 
baud rates of 75,110,150,200,300,600,1200,2400, 
4800, m, and external. 

Input buffer size 
Default 1024 bytes 
From the program, expandable to approx. 8000 bytes 

Addressable resolution 
16 344 X 10 8% addressable points per frame. 

Power requirements 
Source 100, l20, 220,240 V, - 1096, +5% 
Freq-c~ 48-66Hz 
Consumption 150 W maximum 

Weight 
Net Approximately 20.8 kg (46 lbs) 
shipping Approximately 25 kg (55 lbs) 

Internal intelligence 
Over 16 million colors available. Firmware feanue~ 
include: colorardjnated palems, film compensation 
curves, polygon fill, automatic film advance, exposure 
counter, camera module sensing, and 20 charaacr sets in 
two fonts. 

- 

For more Infonatlon, cal) your local HP sales offlce listed In the telephom, directory white pager. Aak for a Business Computer Representative. Or wrlte to 
~ ~ : W - P . O . B o x 1 0 3 0 1 , P a k A l t o , C A ~ . k v o p r - P . O . B o x ~ , 1 1 8 0 A Z A m s t s l v e e n , T h e N e t h e ~ . C n d r - 6 8 T 7 G o r e w a y  
Drlve. M W u g 4  L4Y 1M8. Ontario. Jqrr - Yok~waHew)ett-Packard1l632821. Taksldo+llgashi, Sugi~mCku, Tokyo 168. awwkwr in the world. 
write b M - P & C a l d  ~ ~ t l n v l t a l ,  3$95 Creek ROd. -10 Alto: 8 -42 

Environmental range 
operating O°C to 55OC 
Nmoperating -40°C to 7S°C 

Size 
Height 215 mm (8.5 in.) 
Width 609 mm (24 in.) 
Depth 457 mm (18 in.) 

(ll)-(D) Rlces and Data Subject to ChmW Printed In U.S.A. 7/86 
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Printers Selection 

0 
and Interfacing 

For HP 1000 A-Series Computer Systems 

Introduction Dot-Matrix Serial Impact Printers 
This section contains information on the selection and 
connection of printers for HP 1000 A-Series Comput- 
er Systems. 

Types of Printers 
Four types of printers are supported on HP 1000 
Computer Systems, making it easy to get the right type 
of printer for your application. These printer types 
are compared. in Table 9-1 with respect to relative 
cost, print speed, noise level, relative paper cost, and 
estimated print quality. 

I d e t  Printers 

Inkjet (Thinkjet and Quietjet) printers offer low price, 
reasonably fast print speed, and the quietest operation 
of all printers. The principal disadvantage of inkjet 
printers is the 50% higher cost of paper designed spe- 
cifically for inkjet printing and the fact that only one 
copy is made at a time. This type of printer is useful 
mainly as a low-cost, light-workload, workstation print- 
er. It should never be considered for use as the only 
printer in a system. 

Dot-matrix serial impact printers combine versatility at 
reasonable cost with good print speed. Versatility can 
include graphics image and bar code printing and the 
ability to trade print speed for better print quality. 
Good print speed means that a dot-matrix serial im- 
pact printer can be used as the only printer on a sys- 
tem with modest-to-average printing requirements. 

Dot-Matrix Impact Line Printers 
Dot-matrix impact line printers offer versatility similar 
to dot-mauix serial impact printers at faster print 
speeds and higher prices. A dot-matrix impact line 
printer should be selected for uses with large printing 
requirements. 

Laser Printers 

Laser printers combine excellent print quality with 
print speed a bit faster than the fastest dot-matrix se- 
rial printers at higher cost. Laser printers are almost 
as quiet as Inkjet printers. They are recommended 
for systems with average printing workload in which 
high print quality is important and the lack of multi- 
pan forms print capability is irrelevant. 

Table 9- 1. Types of Printers Supported by HP 1000 Systems 

Printer Type 

Thinkjet 

Quietjet 

Dot-Matrix 
Serial 
Impact 

Laser 

Dot-Matrix 
Impact 
Line 

Relative Cost; 
Thinkjet has 
a base of 1. 

1 .O 

1.2 to 1.6 

5.2 to 6.05 

6.05 to 8.07 

11.9 to 44.6 

Print Speed 
(charlsec or 
equiv.) 

1 50 

1 60 

40 to 200 

165 to 250 

660 to 1920 

Noise Level 
@ E N  

50 

50 

63 

53 

65 

Relative 
Paper 
Cost 

1.5 

1.5 

1.0 to 1.3 

1 .O 

1.0to1.3 

Print 
Quality 

C 

B 

C, B 

A 

B 



Printers 

Printer Selection respect to major differences in features. The data 
sheets in this section provide details specifying the ca- 

All of the printers c~i-rently supported on HP 1000 pabilities and requirements for printers. 
Computer Systems are compared in Table 9-2 with 

Table 9-2. A-Series Printers 

Printer 

INKJET PRINTERS 

22250 Think jet 

2227A Quiet jet 

2228A Quiet jet 

DOT-MATRIX 
IMPACT PRINTERS 

2932A 
Dot-Matrix 

2934A 
Dot-Matrix 
Impact 

82906A* 
Dot-Matrix 

DOT-MATRIX 
LINE PRINTERS 

25638 
Dot-Matrix 

25648 
Dot-Matrix 

25668 
Dot-Matrix 

LASER PRINTERS 

2686A Laserjet 

2686A-300 
Laserjet Plus 

DOT-MATRIX 
THERMAL 
PRINTERS * 

2671 G Graphics* 

2673A 
Intell. Graphics' 

Discontinued product, listed here for reference only. 
t When supported by HP 92861A Device-Independent Graphics Library. 



Printers 

Printer Interfacing 
Printer connections for various printers in A-Series 
Computer Systems are described in Table 9-3. 

Table 9-3. Printer Interfacing 

Discontinued product, iisted here for reference oniy . 

Computers Based on A600+, 
A700, A900 

Each printer requires one 
channel of 12040ClD Schannel 
multiplexer and the appropriate 
cable. 

Multipiexer- 
Connected Printers 

Computers Based on A400 

The first three multiplexer-connected 
devices in addition to system console 
re uire a cable. With more devices, 
12 !I 40ClD multiplexer(s) are required. 

2225D 
2227A 
2228A 
2686A 
2686A + Opt 300 

25638 wIOpt 049 
25658 wIOpt 049 
25668 wIOpt 049 
2932A 
2934A 

HP-I6 Connected 
Printers 

25638 wIOpt 21 4 
25648 wIOpt 214 
25668 wIOpt 21 4 
2608SR' 

2932A 
2934A 
2671 G* 
2673An 
82906An 

Connect using a 13242N cable. 

Connect using a 922190 cable. 

Requires one 12009A HP-I8 interface. 

Connect using a 10833BlC cable. Each printer uses 112 of the 
capacity of the 12009A interface; no other devices may be connected 
via a 12009A interface used to connect 256xA/B+214 or 2608SR 
line printers. 

Connect using a 10833BlC cable. Each printer uses 118 of the 
capacity of the 12009A interface; other types of HP-I8 devices may be 
connected via the 12009A interface used to connect these printers. 
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quiet printing for oflice, home, or 
on-the-go. So small and quiet, you'll 

e a r d l y  know it's there. Yet it's capa- 
ble and efficient, delivering crisp, 
easy-to-read text and graphics for 
your letters, reports, even spread- 
sheets. There are convenient desk- 
top and portable battery-powered 
ersions, compatible with most pop- al ar PCs and portables. 

User Convenience 
Easy to set up, easy to use, p u l l  
lose no time putting this quiet, com- 

6 act printer to work. A convenient 
disposable ink print cartridge lifts 

0 ut or drops M- for clean, quick ink 
cartridge changes. 

Portable Printing 
Two battery-powered versions allow 
you to match it with the smallest of 
computers. Its long battery life al- 
lows you to take it just about any- 
where. It's rugged and light weight 
for carrying through airports, hotel 
lobbies, wherever you go. 

Features 

*Quiet printing 

I 

*Very small size 

~ortible 
I -less than six pounds 

-200-page 6attery life 
(between battery recharges) 

*Excellent compatibility 

*Comprehensive print features 
-four print pitches 
-underline and bold 

*Pin or friction feed 

Disposable print cartridge 

You can talk on the telephone; you 
can print what you need without 
disturbing anyone. 

It fits easily in the smallest of work 
areas, allowing you the conve- 
nience of personal printing when 
and where you need it. 

Gives you the freedom to take your 
work with you through airports, 
hotel lobbies, wherever you go. 

It hooks up with a variety of PCs 
and portables-rn IBM or Apple. 
And it's supported on most popular 
industry-standard software. 

You can highlight and vary your 
output. And you can print spread- 
sheets in compressed print on 8%" 
paper. 

Use continuous fanfold paper or 
single sheets. 

Ink replacement is quick, clean, 
easy. 

Rint Sample 
Print quality is enhanced over common dot matrix printers by an 11 x 12 
character cell which provides high resolution characters in boldface or 
underline modes and four print pitches as shown here. 

'This is conpressed print. 
T h i s  is normal print. 
This i s  Expanded-Compressed p r i n t .  
T h i s  i s  E x p a n d e d  p r i n t ,  



Supplies and 
AcceSEdes 

Supplies: Meeting Everyday Needs 
The HP JetSeries Printer is actually a system, composed of the printer, an 
innovative disposable ink print cartridge, and HP JetPaper. Together they 
provide quiet operation and quality printing, a winning combination. 

A wide range of JetSeries supplies support quality printing on Think Jet and 
QuietJet Printers. HP's JetSeries supplies and accessories now include 
address labels, even single-color print cartridges in black, red, blue or green. 

To order, simply see your local dealer. Or, order direct from Hewlett-Packard 
Direct Marketing for 24hour delivery by calling the toll-free number 
(800-538-8787). 

I a 
Order No. Description 

1 

Thinldet accessory kit 92261 D 
To get you started: two ink print cartridges, one space-saving aaylic 
printer stand, one custom-fit dust cover, 500 sheets of Z-fold paper, 
500 sheets of cut-sheet paper. 
Bkck ink print cartridge. 92261 A 
Fits ThinkJet and QuietJet printers. 
Red ink print cartridge. 
Fits Thinklet and Ouietlet printers. 

Blue ink print c a m .  
Fits ThinkJet and QuietJet printers. 
Green ink print cartridge. 
Fits Thinklet and Ouietlet printers. 
Z-fold JetPaper. 51 630A 
81/21r~ 1l" finished size, 500 sheet box. 20 lb, microperforated. 
cutsheet Jetpaper. 51 6301 
81/i1x 11" 500 sheet box. 20 lb, single sheets. 
2-fold Jetpaper. 92261 N 
81/21r x ll" finished size. 2500 sheet carton. 20 lb, microwrforated. 

letlabeis. 51 630L 
2000 address labels ( 3 . 5  x 15116 labels- two aaoss), 9 . 5  form width. 
Pressure sensitive. 
Thlnldet printer stand (for use with Touchscreen Il or the HP 2392 921 7 1 ~  
Terminal. 
Smoked aaylk miniprinter stand. 92261 S 
Thinldet dust cover. 92250V 

Thinklet canying case. 13269ll 
ThinkJet battery pack (for HP 22258 and HP2225P) 82199A 
Thlnldet recharger (for HP2225B and HP2225P) 820591) 
Jetstart software program. 35177M 
Modifies standard Macintosh application discs to run with the 
HP2225D Thinklet Printer. 



writ Speed 150 cps, draft mode (bidirectional, 
optimized path), 12 cpi 

OBaraCter -11 11 (h) x 12 (v) 
Structure 

Qur#terw HPRoman8 
128 US ASCII (upper and laver case and 
control codes) Supports Danish, Dutch, 
English, Finnish, French, German, Nor- 
wegian, Portuguese, Spanish, and 
Swedish 

IS0 7-bit languages (HP 2225C and HP 
2225D only) Supports French, German, 
Spanish, SwedishJFinnish, United King- 
dom, and US ASCII 

IBM PC character set (alphanumeric only) 

G l l p h b  % x % dots per inch dot-addressable 
graphics 

192 x % dots per inch, double density mode 

r- Normal, 12 cpi, 80 characters per line 
Expanded, 6 cpi, 40 characters per line 
Compressed, 21.3 cpi, 142 characters per 

line 
Expanded-Compressed, 10.7 cpi, 71 charac- 

ters per line 
- - 

-1 Switch selectable HPlalternate (Epson) 
Modes modes 

HP Printer command Language PCL level 
lamuifma and 1+ ; Epson MX80 emulation 

The ThinkJet Printer is fully supported on 
major software packages. Additional s u p  
port is b e i i  provided on a regular basis. 

P.per H.ndllw Friction feed for single sheets 
Pin feed for continuous fan-fold paper 
Paper widths: 8 .5"~  11" (U.S. standard) 

21.0 anx29.7 cm 
(metric A4) 

Note: Use only HP Jetpaper. We are inter- 
ested in quality and cannot guarantee 
optimal print quality or printer relia- 
bility on non-HP paper. 

Key Panel Power-on and Paperwt indicators. 
Topof-form, Line feed, and Form feed 
buttons. 

I~~&ZKQS and HP-IB parallel, AC line power (HP2225A) 
HP-IL serial, DC battery power (HP2225B) 
Centronics parallel, AC line power 

(-1 
Centronics parallel, DC battery power 

(-p) - RS-232C-type serial, AC line power 
(HP2225D) 

Input voltage: 120 VAC (+5%, -10%) at 47.5 
-63 Hz 

Power consumption: 10 W non-printing 
(maxim?? 
18 w pnnhng 
(maximum) 

Environmental Temperature: 10' to 40°C (50" to 104OF), 
operating; 
-20" to 60°C (-4O to 14O0F), 
non-operating 

Humidity: 10 to 90% RH, non-condensing 
Acoustics: (per IS0 DP7779 standard) 
Sound pressure level-Lpa: < 50dBA @ 1 
meter bystander uosition 

Dimensid 292 mm (11.5") W x89 mm'(3.5") Hx206 mm 
Weight (8 .q  D 

Weight: 3.36 kg (7.4 lbs.) HP2225A 
2.5 kg (5.5 lbs.) HP2225B 
3.1 kg (6.8 lbs.) HP2225C and 
HP2225D 

Bufkr Sire 1K bytes 

Mimated Urage Less than 40 pages per day (maximum) 

RodUCt UL, CSA, FEI, NEMKO, TUV, VDEIETZ, 
c e d b t i o n ~  IEC compliance, FCC Class B Certified per 

FCC Rules, Part 15, Subpart J, when used 
with a Class B computing device. Any 
questions concerning regulatory compliance 
should be directed to your local HP sales 
office. 



Interface and Cable 
Requirements 

Interface and Cable Requirements 
HP SYSTEM SERIES MODEL PRINTER HOST INTERFACE CABLE 

MODEL 
HP 41C, CV, CX 22258 82160A 82167A, 8, or D 
HP 718 22258 82401A 82167A, 8, or D 
HP 75C and D 22258 Built-in 82167A, 8, or D 

HP 85* 2225A 82937A 10833A, 8, C or D 
22258 82938A 82167A, B or D -', 
2225C 82949A - 

HP 86A 2225C Built-in 92957A 
HP 868 and 87 2225A Built-in 10833A, B, C or D 

Series 100 2225A Built-in 10833A, B, C or D 
'-1 

Touchscreen PCs 2225D Built-in 132426 
Series 200 2225A Built-in 10833A, B, C or D 

N O N d P  SYSTEM SERIES PRINTER HOSTINTERFAaE HP CABLE # N O N d P  
MODEL MODEL CABLE # 
Apple n, n + , ne 2225C Apple Il Parallel Interface Not Available Apple 1590-0042 I- 

Card or Grappler + 
2225D Apple Super-serial Card 17355M Apple 1590-0037 

Apple IIc 2225D Built-in 92219N Apple 1 590-0191-A 
Macintosh** 2225D Built-in 92219M Standard Macintosh Printer Cable 
IBM PC, PC I XT 2225C IBM Parallel Printer Adaptor 92219K IBM Parallel Printer Cable 

2225D IBM Asyn. Corn. Adaptor 17255D or 13242I-i Not available 
IBM PCjr. 2225C IBM ParallelsPrinter 92219K IBM Parallel Printer Cable 7 

Attachment 
2225D Built-in 92219P Not available 

IBM AT 2225C IBM SeriallParalle! Adaptor 24542D IBM Parallel Printer Cable /? 

IBM AT 2225D IBM SeriallParallel Adaptor 24542G 
IBM Convertible 2225P IBM SeriallParallel Adaptor 922192 Parallel Interconnect Cable 

*The HP 85 also requires an HP 99985-1599 PlotterlPrinter ROM. The HP 85 does not require the 10833 cable if there are no other peripherals 
attached. 

*'Requires software driver (PN35177h4, available from CSO) 

Ordering Information 
HP 2225A (HP-IB version) HP 2225D (RS232C serial version) 
HP 2225B (HP-IL battery-power version) HP 2225P (Centronicslbattery-power version) 
HP 2225C (Centronics parallel version) 

Standard unit includes: 

Print head carhidge, packet of fanfold ink-jet paper, owner's manual, and warranty card. The HP 2225A, 2225C, and 2225D .include a power cord. 
The 2225B includes a I-meter-HP-IL cable, battery pack, and a recharger. The HP 2225P includes a battery pack and recharger. 

HP-IB, Centronics-type, and RS-232C-type cable must be ordered separately.  on-HP interface boards and cards must be ordered through the 
personal computer supplier. The HP 2225P requires a 922192 cable. 

HEWLETT 

.? 

c!d PACKARD 

Hewlett-Packard In Canada, write: For the dealer nearest you: 
Personal Computer Group Hewlett-Packard In U.S.A., call (800) FOR-HPPC 
10520 Ridgeview Ct. Marketing Department In Canada, call (800) 387-3867 
Cupertino, CA 95014 6877 Coreway Drive 

Mississauga, Ontario 
Canada, W l M B  9-8 Printed in U.S.A 9/86 (54) 

5954-6984 



H E W L E T T - P A C K A R D  
QuietJet Printer 

User Convenience 

h h e  flexible QuietJet Printers offer 
the best features of personal printing 
. . .without the noise. 

You get exceptionally quiet, quality 
printing for word processing, data 

." ase management, and computer 
graphics. For spreadsheets, letters, 
or labels as you need. 

QuietJet Printers work with most 
major personal computers. And it's 
supported on a host of popular 

@industry-standard software 
packages. 

e ~ u a l i t y  hinting 
You get high-quality printing: near 
letter-quality (NLQ) for important 

- 

The disposable, drop-in ink print 
cartridge combines innovation with 
true user convenience. The friendly 
key panel allows you to select NLQ, 
draft, and compressed printing at 
the touch of a button. 

Features Benefits 

Quiet printing You can talk on the telephone; you 
can print what you need without 
disturbing anyone. 

*Quality text and graphics Turns out professional-looking let- 
-NLQ at 40148 cps ters and reports and fast, easy-to- 
-1601192-cps draft printing read spreadsheets and charts. 
-High-quality graphics 

Excellent compatibility It hooks up with a variety of PCs 
and portables-rn IBM or Apple. 
And it's supported on most popular 
industry-standard software. - 

*Comprehensive print features Your customer can change the print 
-six print pitches size and use print enhancements to 
-near letter-quality (NLQ) highlight, clanfy, or simply get 
-superscripts and subscripts more information on a page. 

Convenient keypanel Select NLQ, draft and compressed 
print with just one keystroke. 

Paper-handling convenience Inserting, adjusting, even tearing 
-last-form tearoff off of paper is quick and easy to 
-paper advance knob manage. And there is no paper 
-Adjustable tractors waste. 

-Expandable, tailorable As application needs grow, your 
customer can get dealer-installable 
RAM for special applications. 

Print Sample 
Print quality is enhanced over common dot matrix printers by 19 x 16 
(draft) and 19 x32 (NLQ) character cells which provides high resolution 
characters in bold face or underlining and six print pitches as shown here. 

Ttris i s  cl3qrc:sed print. 
T h i s  i s  n o r m a l  p r i n t .  
T h i  s i s Expanded-Compressed print. 
T h i  5 i s  E x p a r i d e d  p r i n t ,  

This i s  NLQ m i n t .  
T h i s  i s  d r a f t  p r i n t  

letters and reports and graphics in 
three densities for impressive charts 
and illustrations. Even when print- 
ing quick drafts, you get sharp char- 
acters for easy reading and a 
professional look. 



Supplies and 
Aaceuories 

Supplies: Meeting Everyday Needs 
The HP JetSeries Printer is actually a system, composed of the printer, an 
innovative disposable ink print cartridge, and HP JetPaper. Together they 
provide quiet operation and quality printing, a winning combination. 

A wide range of JetSeries supplies support quality printing on ThinkJet and 
QuietJet Printers. HP's JetSeries supplies and accessories now include wide 
paper for QuietJet Plus spreadsheet printing, address labels, even single- 
color print cartridges in black, red, blue or green. 

To order, simply see your local dealer. Or, for 24-hour delivery, order direct 
from Hewlett-Packard Direct Marketing by calling the toll-free number 
(800-538-8787). 

Description Order No. 
Black ink print cartridge. 
Fits ThinkJet and QuietJet printers. 

Red ink print cartridge. 
Fits Thinklet and Quietlet printers. 

Blue ink print cart*. 51 6058 
Fits ThinkJet and QuietJet printers. 
Green ink print cartridge. 51 605G 
Fits ThinkJet and QuietJet printers. 

2-fold JetPaper. 51 630A 
8Yz"x 11" finished size. 500 sheet box, 20 Ib., microperforated. 

Wide 2-fold JetPaper. 
14%"x11". 500 sheet box, 20 lb. 

Wlde 2-fold JetPaper. 
14%" x 11". 2500 sheet carton, 20 Ib. 

Cutsheet JetPaper. 51 630J 
8Yz" x 11''. 500 sheet box, 20 Ib., single sheets. 

2-fold Jetpaper. 92261 N 
8Y2"x 11" finished size. 2500 sheet carton, 20 Ib., rnicroperforated. 

JetLabels. 51 630L 
2000 address labels ( 3 . 5 ~ 1 5 1 1 6  labels-two across), 9 . 5  form 
width. Pressure sensitive. 

QuietJet flus Printer dust cover. 92250W 
QuietJet Printer dust cover. 92250X 

QuietJet flus Printer stand. 92261T 

Quietlet Printer stand. 92261 U 

Quid* Series wire paper catcher. (requires printer stand). 92261 G 
Jetstart software program. 351771111 
Modifies standard Macintosh application discs to run with the 
QuietJet Printer series. 



RIM Speed 160 cps, draft mode (bidirebional, 
optimized path), 10 cpi 

40 cps, NLQ mode (unidirectional, 
optimized path), 10 Irqi 

192 cps, draft mode (biduectional, 
optimized path), 12 cpi 

48 cps, ALQ mode (unidirectional, 
optimized path), 12 cpi 

19 (h) x 16 (v), draft mode 
19 (h) x 32 (v), NLQ mode 

CharacterSets HPRomal8 
128 US ,4SCn (upper and lower case and 
control codes) Supports Danish, Dutch, 
English, Finnish, French, German, Nor- 
wegian, Portuguese, Spanish and 
Swedish 

IS0 7-bit 1,mguages 
Supports French, German, Italian, Por- 
tuguese, Spanish, SwedishlFinnish, Nor- 
wegian, United Kingdom, and US ASCII 

IBM PC character set (US and Europe). 

% x % dots per inch dot-addressable 
graphics 

192 x% dots per inch, double density mode 
192 x 192 dots per inch, quadruple density 

mode 

hint Modes 
nnal-10 cpi QuietJet: 80 chmacterslline 

QuietJet fils: 132 characterslline 

QuietJet: 9ti characterslline 
QuietJet Plus: 158 charactmiline 

QuietJet: 41 characterslline 
QuietJet Plus: 66 characterslline 

QuietJet: 48 characterslline 
QuietJet Plus: 79 characterslline 

Compressed-21.3 cpl QuietJet: 170 characterslline 
QuetJet Plus: 281 characterslline 

Expanded- Compressed Quiet Jet: 85 characterslline 
-10.7 cpi QuietJet Plns: 141 characterslline 

Draft print; a variation of Letter Gothic font 
NLQ print; a variation of Courier font 

W~~OMI Switch selectable HPI alternate (Epson-type) 
Modes modes 

Cotnmand HP Printer Command Language PCL level 
bnguage and 1 + ; E pson 1 ~ 8 0  emulation 

Emulation 

1 Sothnare Support The QuietJei: Printers are fully supported on 

D major softw,ue packages. Additional s u p  
port is being, provided on a regular basis. 

Paper Handling Friction feed for single sheets 
Tractor feed for continuous fan-fold paper 
Paper widths: 

10.2 cm (4") minimum 38.1 cm (15") 
QuietJet Plus maximum; 24.8 cm (9%") 
QuietJet maximum. 

Note: We are interested in quality and can- 
not guarantee optimal pr&t quality or 
printer reliability on non-HP Dawr. 

Key Panel Buttons: On-line, Form Feed, Line Feed 
LED indicators: NLQ mode, Draft mode, 
Compressed mode 

Dual 110 Interface Centronics parallel and RS-232C serial, 
standard 

POWW Power modules 
Requirements 100 volts AC (+lo%, -10%) 47.563 Hz 

120 volts AC (+lo%, -10%) 47.5-63 Hz 
220 volts AC (+ION, -m%j 47.563 ~z 
240 volts AC (+lo%, -10%) 47.5-63 Hz 

Power consumption at 20 VAC 
10 W maximum non-printting 
18 W maximum printing 
Maximum heat output 615 BTUlhour 

Envimnmental Temperature: lo0 to 40OC (50° to 104OF), 
operating; - 20' to 60°C (-4O 
to 140°F), storage 

Humidity: 10 to 90% RH, non-condensing 
Acoustics: (per IS0 DP7779 standard) 

Sound pressure level - ha: c 48.5 
dB(A)@l meter bystander position 

Dimensions QuietJet: 395 mm (15.5") W x 118 mm 
(4.65") Hx214 mm (8.43") D 

QuietJet Plus: 527 mm (20.75") W x 121 mm 
(4.76) Hx221 mm (8.7") D 

wbh't QuietJet: 3.9 kg (8 lb., 9 oz) 
QuietJet Plus 4.7 kg (10 lb., 7 02.) 

Bufkr Size 2K bytes, expandable up to 18K 

Mmated Urage Less than 40 pages per day 

UL, CSA, FEI, NEMKO, m, VDEIFTZ, 
IEC compliance, FCC Class B Certified per 
FCC Rules, Part 15, Subpart J, when used 
with a Class B computing device. Any 
questions concerning regulatory compliance 
should be directed to your local HP sales 
office. 



Interface and Cable 
Requirements 

Interface and Cable Requirements - 
HP SYSTEM SERIES MODEL PRINTER HOST INTERFACE CABLE 

110 
Vectra PC Parallel 

Serial 

HP 24540A 
SeriallParallel Interface Card 
HP 24540A 
SeriallParallel Interface Card 
HP 24541A 
Dual Serial Interface Card 
Built-in 
Built-in 
Opt 093 or HP 40210P' 
Opt 092 or HP 40210R' 

245426 (using 9 pin connector) 
132426 (using 25 pin connector) 
13242G 
9222W 
40242D 
402426 

Touchscreen PC Serial 
Portable PC Serial 
HP Terminals Parallel 

(2392A, 2393A, 23944,2397A) serial 

I 

NON-HP SYSTEM SERIES PRINTER HOST INTERFACE HP CABLE # NON-HP 
MODEL 110 CABLE # i I 

Apple 11, I1 + , ne Parallel Apple I1 Parallel Interface 
Card or Grappler + 

Apple Super-serial Card 
Built-in 

Not Available Apple X590-0042 I 
I 
I 

Apple X590-0037 ! 
Apple # 0 :  
590-0191-A 
Standard Macintosh i 
hinter Cable i 

IBM Parallel Printer i 
Cable i 
Not available 
IBM Parallel Printer 

r )  i 
! 

Cable I 

Serial 
Serial Apple IIc 

Macintosh" 

IElM PC, PC I XT 

Serial Built-in 

Parallel IBM Parallel Printer Adaptor 

Serial 
Parallel 

IBM Asyn. Com. Adaptor 
IBM SeriallParallel Adaptor IBM AT 

IBM AT Serial IBM SeriallParallel Adaptor 

'Host interface to order when adding QuietJet Printer to standard terminal. 
"Requires software driver (PN35177h4, available from DMK) 

Ordering Information --- 
HP 2227A QuietJet Plus Personal Printer 
HP 2228A QuietJet Personal Printer 
Standard unit includes: Print head cartridge, packet of fanfold ink-jet paper, power modulelcord, owner's manual, and warranty card. 

Centronics-type and RS-232C-type cables must be ordered separately. Non-HP interface boards and cards must be ordered through the personal 
computer supplier. I 

i 

Fa HEWLETT 
PACKARD 

Hewlett-Packard 
Personal Computer Group 
10520 Rigeview Ct. 
Cupertino, CA 95014 

For the dealer nearest you: 
In U.S.A., call (800) FOR-HPPC 
In Canada, call (800) 387-3867 

In Canada, write: 
Hewlett-Packard 
Marketing Department 
6877 Goreway Drive 
Mississauga, Ontario 
Canada, L4VlM8 

Printed in U.S.A 9/86 (54) , 
5954-6985 - 

I 
I 



HEWILETT-PACKARD 

General Purpose Printer 
Features 

200 cps impact printing 

Benefits I 
Provides fast, highquality printing 
for forms, reports and memos. . 
Saves paper-no need to waste a 
blank sheet to remove your printout. 

printer offers fast, highqualitj print- 

aE g. Simplicity of operation, graphics 
pability, and a strong set of transac- 

tion and technical printing features 
allow the 293% to meet single-user 
and distributed printing needs. 

per Handling 
e paper-saving last-form tearoff fea- 

ture and practical front forms loading - 
assure paher handling convenience 
and efficiency for all your printing 
applications. 

You can produce labels, spreaclsheets 
@ n d  multipart forms. Adjustable trac- 

tors add the convenience of coi~tinuous 
of widths up to 400 rnrn (15.75"). 

e straight paper path assures 
smooth movement of multipart fonns 
of up to six parts. 

Printing Flexibility 
A comprehensive selection of print fea- 
tures and character sets, inclucling 1:en 
resident languages, assure output as 
you require. Produce charts, graphs, 
illustrations, and tables. Use underlin- 
ing and three different character 
pitches to highlight output. In any 
event, you'll get excellent print quality 
on all your printed material. 

Straight paper path 

Uncomplicated feature selection via 
friendly control panel 
-Ten resident languages 
-Line drawing and math symbols 
-COURIER (serif) and CUBIC (sans 

senf) fonts 
-Selectable print pitches, line 

spacings, and margins 

Ftighquality graphics (via sup- 
ported host software) 

Low maintenance 

Paper and multipart forms advance 
reliably. 

You'll quickly learn how to operate 
and format the printer to suit a vari- 
ety of tasks. 

Allows you to add dustrations and 
graphs to reports and memos. 

Reduces cost of ownership with long- 
life ribbon cartridges and user- 
replaceable print head. 

Applications 
General Purpose Printer 

The 2932A provides the print speed and forms handling required for general 
purpose printing. 

Remote System Printer 

For users who wish to share a printer for output from the computer system, 
the 293% can be interfaced directly to a central computer or via a modem. 
This offloads the busy system line printer and provides quick, easy access to 
hard copy. 



Specifications 
RIINTZPOED FORMS HANWNG NTEWACES 
200 chamem per second Fonns tractors RS232C V.24 Full Duplex (standard; see 
Bidirectional, ophmized path Last-fonn tearoff ordering information for additional options) 

(requires one inch top margin) Serial Protocol OIARAmSTRUCNRE 
9xUcllamterceU 16 Channel vertical forms contml ENQIACK, X-onIX-off and printer busy 

Programmable page and t a t  length, margins, and tabs 2K character buffer 
QIARACrER SElS Automatic perforation skip BeU 103 and 2U type modem support 
HP Roman8 character set includes 

FORMS REQUIREMENTS Receive rates selectable up to 9600 baud 
U8uSASCn 

hper  widths (edge to edge) hrity (upperflower case and control d e s )  
Maximum width: 4Mmun (15.75") 25 Pin EL4 RS232C connector 

%Roman Extension 
(Fmnch, Spanish, German, Italian, United King- Mi"imum width: 57mm (2.25'1 -MENTAL CONDmONS 
dom, NoMlegLan/Danish, SwedishFinnish, hper  weights Temperature, free space ambient 
wscn) 

Single part: 15 to 100 pound (5380 gm.lsq. meter) 0' to 5 5 T  (32" to I3l0F) operating 
n 

ISO 7-bit languages Multipart: I2 pound (46 gm.lsq. meter), up to six total -4(P to 7S°C4 -40" to 167°F) non-operating 

Kana8 &uacter set copies; 8 pound carbow (30 gm./sq. meter); .51 mm Acoustics (per IS0 DPi7i9 standard) 

m w  (.- maximum pack thickness. All f m s  and card Sound power level-&,: T3dB(A) 

% Katakana stock should be tested for satisfatory W i g ,  Rgis- Sound pressure level-LpA: 63dB(A) ((a 1 meter 

64 Line Drawing charxtm set hation and print quality. bystander position) 

64 Math Symbols character set CONTROLS AND INDICATORS Humidity 

Pbwer on indicator Top paper exit: lm to 9096 RH (non<ondensing) 
WUPHKS Rear paper exit: 10% to 7Wb RH (nonandensing) 
90 x 90 dots per inch dot addressable raster graphics hper Out indicator 

On line indicatorkey PWSKALSPMRCATKmS 
PWWnNG FORMAT Modem indicator 365mm (14.3T) D x 600mm (23.85') W x 
Rint pitch (cllamters per inch) Line and page advance keys l85mm (7.26") H 

16.36-Compressed 
POWERREQUIREMENTS 20.4 kg (45 Ibs.) net weight 

10.0-Normal 
Input voltage PRoWceCERTIFKATKmS 

0 
5.0-Expanded 

Line length (charactem per line) 100, UO, 220,240 volts AC ( + 5W, - 10%) selectable UL, CY\, IEC Compliance. FCC Class B certified per 
223- Compressed from rear panet; 47.5-66 Hz FCC Rules, Part 15, subpart J when used with a Class 

1 3 6 - N o d  hwer consumption B computing devicp. 

68 -Expanded I20 VA maximum non-printing 
300 VA maximum printing 

PaINnNGDulYCYaE 
Variable line spadng (lines per inch) No duty cycle limitations. 

0 
1,2,3,4,6,8,orU 

Ordering Information Interface and Cable Requirements 
W 2932A PRlUlER SYSTEM PRMTm 
Standad udt includes: SERIES- INTERFAQ CABLE 

RS232C V.24 Interface, n i n ,  all supported chamcter sets, power cord, owners 
manual. hwer supply voltage is useranfigurable to 100,I20,220, or 240 V. Inter- HP-IB Included with 82937A HP-1B 

n 
fax options replace the standard interface. Onlv one wtion can be ordered. No interface on host 

cable is provid;d; it must be ordered separately. 

OptionNumber Interface 
#@35 R5422 
#042 Centronics-type ParaUel 
#046 W-IB 

suppriesad- 
92171G hper  catcher for table top 

92214P Printer stand (includes cabinet, paper catcher and casters) 

92154B Rint head (customer-installable) 

92155L Three ribbon pack 

Fastphowforpr icewdava i~ lkybyby:  
Aushia: (0222) 25 00 or 615/616 Belgiuduxembourg: (02) 7 62 32 00 Denmark: 
(02) 8166 40, k t .  258 Finland: (90) 4 55 0211 France: (6) 9 28 32 64 Greece: (01) 
64733601 Italy: (02) 92 36 91 or (06) 5 48 31. Middle East: Athens-(01) 808-0359 
Norwav: 102) 17 1180- South Africa: lohannesburp-(011) 802 5111: C a ~ e  Town- 
(021) 5.i7954:  urban-((U1) 2 4178'. spain: (01) Zi 40i.3. swede": ios) 750 20 26. 
The Netherlands: (OM) 47 0h39 Switzerland: (057) 312254/59 Umted Kmgdom: 
(073) 69 72 01 United States: 800-538-8787; Califomia-40&738-I133~ West Ger- 
many: 0130 33 22. 

HEWLETT 
PACKARD 

Series 1W W-IB (recommended) l W A ,  B, C, or Dt 
RS232C 13242G 

V&a PC RS232C 
Centronics 
HP-IB 

Series 200 
Models 16, 26,36 

HP25O/26oD 

HPlOOO 
A Series 

E, & F Series 

HP3000 

HP9000 

HP 239X Terminals 

HP 26% Terminals 
AU Models 
2625A & 2628A 

h I 
HP-IB 1 W A .  B, C, or Dt 

RS232C 8120-3258 

W-IB (mmmended) Included with 12009A HFlB 
interface w ~ t h  host 

n 
RS232C 9221% 

RS232C 9221% 

W-IB 10833A, B, C, or Dt 

~ ~ 2 3 2 ~  40242~ 
Centronia 4a242D 

RS232C (recommended) 13242G 
W-IB (optiunal) lMU3A, B, C, or Dt 

W 2 6 P X T e d  
264SA RS232C 
2647F/A, 2648A HP-IB 

Supported on 8.06.00 release of HP250 operating system. 
t B, C, or D cables vary by length. 

For more information, call your local HP Sales Office. Or write to Hewlett-kkard: lsm Embarcadem Road, Rlo Alto, CA 94303. 

Printed In U.S.A. 9/85 
Data Subject to Change 

5953-6298 (54) 



H E W L E T T - P A C K A R D  
HP 2934A 

Business Printer 

The HP 2934A Business Printer com- 
bines letterquality printing with fast 

@?' processing and multipart-forms 
pability. You can produce letter- 

quality documents at 67 or 40 charac- 
ters per second (cps), or produce draft- 
quality work at 200 cps: The I-IP 2934A 
Printer supports many word-l?rocess- 
ing features for the office, plu:; bar 

w es and large character generation 
or business and manufachnhg. Long- 

distance interface options accomme 
date remote and distributed printing 
applications. 

Word Processing 
When used with HP word omressine 
software, the HP 2934A cre'ates hi& 
quality documents. A wide variety of 

.typestyles are available via handy 
plug-6 cartridges. 

Bar-Code Generatiton 
The printer simplifies the generation of 
bar codes for routing sheets, part 
labels, and inventory lists in any of sev- 
eral common code types, or you may 
generate your own codes. 

Paper Handling 
The paper-saving last-form tearoff fea- 
ture, straight paperpath, and practical 
front forms loading assure paper han- 
dling convenience and efficiency for all 

) your printing applications. 

Features Benefii 

Two printing modes: letterquality at You get more value and flexiity in 
67 and 40 cps; draft-quality at 200 one printer. 
cps 
Prints bar codes and alphanumeric Simplifies bar code generation and 
equivalents automatidy lessens likelihood of errors when you 

attach the preprinted labels to parts or 
documents. 

Last-form tearoff 

Adjustable tractor-feed 

Saves paper - no need to waste a 
blank sheet to remove your printout. 
Handles a variety of printing tasks- 
from labels to spreadsheets. 

Single-bin sheet feeder accessory Amate,  efficient printing on cut- 
sheet paper. 

Simple feature selection, friendly You'll quickly learn to operate the 
control panel printer and fonnat it for a variety of 

tasks. 

Highquality graphics (via s u p  Mows you to add illustrations and 
ported host software) graphs to your reports and records. 

Applications 
For Small Business Systems 
Broad range of printing features and paper handling capabilities. 
For Personal Computers 
Letterquality plus timesaving draft-quality; wide carriage for spreadsheets. 
For Factory Data Systems 
Automatic bar code and large characters; long-distance interfaces. 

Rint Sample 
At 40 cps, your HP2934A Business Printer 
produces letter-quality print as shown 
here. For true versatility and high- 
quality printing, the HP2934A is an 
excellent choice. 

- 
You can produce labels, spreadsheets, 
and multipart forms up to 400 mm 
(15.75 in.). An optional sheet Bder  
accessory allows for efficient printing 
of cut-sheet paper. 



i 
i 

SQecif Ccations 
PRINT SEED defiable codes may be generated by user program. BUFFER Sm 
XlO, 67,40 characters per second Bar cude printing is designed to be compatible with 2K character buffer 
Bidirectional, optimized path HP readers. For compatibility with other readers 

OURACCUlSTRUCNRE check with your sales representative. RSWC V.24 FuU Duplex (standard; see ordering infor- 
36 x 24 character cell (67 cps) Thmghput mation for additional options) 
9 x l2 character cell (200 cps) 650 labels per hour maximum for a IO-chamcter Code 1 

39" alphanumeric bar cude label 0.6 inches high, ENQ/ACK, X-on/Xd ffd printer busy QIARACER SETS printed with the default density of 3.4 characters per 212 type modem support 
I 
I 

HP Roman8 character set includes inch. Receiw rates selectable up to 19200 baud / 
128 usAscn Rper type 

r 
rarity (upperllower case and control cudes) OCR quality single part fanfold paper with uniform 25 pin RS232C % Roman Extension thickness, opacity, and reflectivity. Rper should haw 

(French, Spanish, German, Italian. United King- a S-, non-gioss slllfae finish. Recommended -MENTAL CoMDlnONS 
dom, Nonvegian~Danish. SwedishFiish, 20# minimum, white, matte f-h computer stock.' Tempe-, free S F  ambient 
MWU) WORD PROUSSING 

(P to 55°C (32" to UIT) operating 
ISO 7-bit languages - 40" to 7 K  ( - 40" to 167T) non-operating 
Kana8 character set Right justifation Humidity 

Auto centering 
i 

I28 JAW11 Top paper exit: 10% to 90% RH (non-cundensing) ! 
% Katakana Proportional spacing Rear paper Bdt: 10% to 7096 RH (non-cundensing) t 

Underlining Acoustics (per ISO DP 77i9 standard) 
I 

64 L i e  Drawing 
Optional character camidges I 64 Math Symbols Sound power level-&,:73dB(A) 

Large Characters (up to 28 times) FORMS HANWNG Sound pressure lewl-L,:63dB(A) (@ 1 meter i 
CRAPHW Forms tractors bystander position) 

90 x 90 dots per inch dot addressable raster graphics Last-form one inch top margin) ~ S # a A c m o N s  "i 
PRlNrlMG FORMAT ##rmSREQnREMEwrs 365mm (14.37") D x 600mm (23.85") x 185mm (7.28") H 

Rint pitch (characters per inch) Paper widths (edge to edge) 20.4 kg (45 Ibs.) net weight 

16.36-Compressed 57 mm (2.257to 403 mm (15.75") PROWCT QRTIFKATK)(YS 
Rper weights i 10.0,12.0-Normal UL, CSA, IEC Compliance. FCC Class B certified per 

5.0- Expanded Singie part: 15 to la) pound (s380 ~ . / s q .  meter) FCC Rules, Rrt 15, when used with a Class 1 

Proportional (with typestyle camidge) Multipart: l2 pound (46 gm./sq. meter), up to six total computing device. 
Line length (characters per line) copies; 8 pound carbons (30 gm./sq. meter); .51 mm 

PRINnNGDVrYcYQL 
223- Compressed (.m maximum pack thickness. 

No duty cycle limitations. 
136-Normal (at 10 characters per inch) M R -  
68 -Expanded Input voltage *All forms and card stcck should be tested for satisfac- 

Variable l i e  spacing (lines per inch) 100, m, 220,240 vdts AC ( + 5%, - 10%) selectable tO'y w i n g ,  registration, print quality, and readability. I 
1, 2,3,4,6,8, or l2 from rear panel; 47.5-66 Hz Code 39 is a trademark of Interface Mechanisms. Inc. i 

EARCODEPRINrlNG Rwer consimption 
Code types l2O VA maximum non-printing 

InterMec Code 39': Industrial 2 of 5, Matxix 2 of5, 300 VA maximum printing 
Interleaved 2 of 5, internally-generated. User- 

Ordering Information Interface and Cable Requirements 
4tuwlud HP 29- PRINIER Indudes S Y m M  PlllWrUl 
RS232C V.24 Interfse, Courier chander style cartridge, ribbon, all supported SERIEUIUODEL I M A Q  
character sets. mwer cod. ownem manual. hwer SUDD~V voltaee is user- selies80 HP-IB 

CABLE 
Included with host interface 

configurable td100,l20, 220, or 240 V. interface optior;s'kPlace &e standard selies 100 HP-IB (recommended) IOWA, B, C or Dt 
interface. Only one option can be ordered. Cable must be ordered separately, RS232C 13242G 
acept for Option X034 or 039. V d a  PC RS232C 2 W C  

Option Number 
#aM 
rn 
2042 
#039 
#096 

lnterfse 
Multipoint Synchronous (Nth terminal) 
R.5422 
Centronics-type Rrallel 
DSN/Data Link 
HP-IB 

~ ~ a n d A a e s n n i e s  
92171C Rper catcher for table top 

92214P Printer stand (includes cabinet, paper catcher and casters) 

921548 Rint head (Customer-installable). 

92155L Three Ribbon Pack 
92155M Thrre-Psk of OCRlBar cude ribbon camidges 

Character Style Cartridges 

92188A Courier 92188M PrestigePi 92188W Turkish 
921888 Courier 12 92188N Prestige Elite 12 92188X Hebrew-7 
92188E Helv. 92188R Letter Gothic 12 92188Y Hebrew-8 
92188H Italic 10 92188U Arabic 92188G OCRA 
921881 Italic 12 92188V Creek 92188T OCRB 
92188K Orator 

Fast phames for price and availability by location: 
Austria: (0222) 25 00 or 6151616- Belgium/Luxembourg: (02) 7 62 32 00 Denmark: 
(02) 8166 40, Ext. 258 Finland: (90) 4 55 0211 -France: (6) 9 2832 64-Greece: (01) 
6 4 m 1  -Italy: (02) 92 36 91 or (06) 5 48 31 Middle East: Athens-(01) 8080359. 
Noway: (02) 171180 -South Africa: Johannesburg-(011) 802 5111; Cape Town- 
(021) 53 7954; Durban-(031) 28 4178. Spain: (01) 6 38 4013 s Sweden: (08) 750 20 28. 
The Netherlands: (020) 47 0639. Switzerland: (057) 3122W59 United Kingdom: 
(0734) 69 72 01 United States: 8005388787; California-406-736-4133. West Ger- 
many: 0130 33 22. 

selies a00 
Models 16, 26.36 
HP2iomo' 

Centronics 
HP-lB 

HP-IB 
HP-IB 
RS232C 

HP loo0 
A Series HP-IB (recommended) Included with host interface 

RS232C 9221% 
E & F Series RS232C 9221% 

H P m  HP-IB 15333A, B, C, or Dt 
HPZJ9XTenninds R S W C  40242C 

Centronics 40242D 
HP 26% Tcrmiruls 
All Models RS232C (recommended) 13242C 
2625A & 2628A HP-IB (optional) 10833A. B, C, or Dt 
HP264XTcrmtuls 
2645A RS232C 13232C 
2647F/A, 2648A HP-IB 10S33A, B, C, or Dt 
'Supported on 8.06.00 release of HPW) operating system. 
t B, C, or D cables vary by length. 

HEWLETT 
PACKARD 

b r  more i n f o d o n ,  call your local HP Sales Oftice. Or write to Hewlen-Rckard: I 

t82D Embarden, Road, RIo Alto, CA 94303. 

Printed in USA. 9/85 1 
Data Subject to Change 

5953-6299 (54) 1 



The Dot Matrix 
Impact Prin.ter Family 

HEWLETT 
PACKARD 

HP 2563B HP 2564B HP 2566B HP 2567B 
Technical Data 

THE HP 256XB FAMIL'rl OF PRINTERS 
*he HP 256XB family of dot matrix line printers is 

designed for a wide variety of printing applications 
and offers many special printing capabilities such as 
raster graphics, compressecl print, double-size and 

6 lock characters, OCR char-acters, bar code printing, 
math and multi-national character sets. Other 
convenience features include paper out and paper jam 
detection, a 16-channel domrnloadable VFC, and easy 
forms alignment. In addition, this family features: 

High Reliability 
Excellent Print Quality a Many Optional Character Sets 
Interfacing Flexibility 
Common Printer Command Language 

STANDARD PRINTING FEATURES 
e ~ h e  HP 256x8 printers include as standard: 

Low-density Roman-8 character set in 5,10 and 16.7 
pitch. Roman-8 combines USASCII and Roman 

@ Extension characters. HP Roman-8 supports Danish, 
Dutch, English, Finnish, F;-encl~, German, Spanish 
and Swedish. It is also possible to select British, 
French, German, Spanish, DanishINorwegian or 
Swedish/Finnish 7-bit character sets from either the 
front panel or through your program. 

Compressed print (16.7 pitch).. 
Double-high, double-wicle print. 
Raster graphics (software dependent). 

Standard Character Set Print Speed (LinesIMin.) 

NORMAL 1 10 characterslin 

16.7 characterslin. 

66 characters1 line 
240 

Characters per Line 

Line Length 12 cpi 13.3 cpi 15 cpi 16.7 cpi 

8.5 Inches 
11 .O Inches 146 165 
13.2 Inches 158 176 198 220 

OPTIONAL CHARACTER SETS 
Option #001 Low-density Line Draw, Math 
Symbols and Large Block character sets. The large 
block characters are built by an application program 
to sizes that are 4,6,8,12, or 16 times the standard 
size. A sample program listing for creating block 
characters is supplied with this option. 

Option #002 Low-density Katakana-8 character set 
which includes Japanese, JASCII, and Katakana. 

Option #003 High-density character set which 
prints OCR characters. The OCR fonts are designed 
as OCR-A and OCR-B. 

Option #004 High-density version of the standard 
Roman-8 character set. 

Option #005 High-density italics version of the 
Roman-8 character set. 

Option #006 High-density version of the 
Katakana-8 character set. 

Option #008 High-density UIJC Version A and E, 
and EAN Version 8 and 13 bar codes, and in 
addition, these bar codes: Interleaved 2 of 5, 
Industrial 2 of 5, and Code 3 of 9. All bar codes are 
low to medium resolution. Bar codes and the 
labeling information used with them can easily be 
selected using escape sequences. 

Option #009 Low-density compressed characters 
at 12 and 13.3 cpi using the standard Roman-8 
symbol set. 



Option #011 Low-density, for HP 2567B printer Character Set Upgrade Kits 
only, adds a high-speed Draft Quality 7-bit UsASCII 26,618 Character Set Upgrade Kit. Specify part 
character set and also includes Line Draw, Math number 26761B and one of the option numbers (001 
Symbols and Large Block (5 x 7) characters (upper- through 013) from above. 
case only) allows printinn at 1600 lpm. For a print 
sample of draftq;ality cLaracter set, contaciyour 
HP Sales Representative. 

Option #012 Low-density compressed characters 
at 12 and 15 cpi using the standard Roman-8 symbol 
set. 

Option #013 Low-density compressed characters 
at 13.3 and 15 cpi using the standard Roman-8 
symbol set. 

Option #014 Low-density, for HP 2567B printer 
only, adds a high-speed Draft Quality Roman-8 
character set (upper case only) which allows 
printing at 1600 lpm. 

Option #030 Low-density Line Draw and Arabic-8 
character sets. 

Option #031 High density Arabic-8 character set. 

Option #032 Low-density USASCII, Line Draw, 
and Turkish-8 character sets. 

Option #033 High-density USASCII and Turkish-8 
character sets. 

Option #034 Low-density USASCII, Line Draw, 
and Greek-8 character sets. 

Option #035 High-density USASCII and Greek-8 
character sets. 

Option #036 Low-density USASCII, Line Draw 
and Hebrew-8 character sets. 

Option #037 High-density USASCII and 
Hebrew-8 character sets. 

Option #038 Low-density Line Draw and 
Hebrew-7 character sets. 

Option #039 High-density Hebrew-7 character set. 

Note: Due to the variations among industry readers, 
test the HP 256XB bar code and OCR print samples 
with your reader(s) prior to purchase. 

Note: Only one additional low-density artd four high- 
density character set options can be installed in the 
printer at one time. 

Printer Specs Of I 

Optional Character Sets* t 

OPTION lpm ipm lpm ipm Ipm ipm lpm ipm 
#001 300 600 900 1200 
#002 300 600 900 1 200 
#003 150 300 248 320 
#004 150 300 248 
#005 150 300 248 

#006 150 300 248 320 
#008 14.5 29 50 
#009 300 525 480 600 
#011 N / A  N / A  N / A  1600 
#012 300 525 480 600 

#013 300 525 480 600 
#014 N / A  N / A  N/A 1600 
#030 300 600 900 
#031 150 300 248 
#032 300 600 900 

#033 150 300 248 320 
#034 300 600 900 1200 I 

#038 300 600 900 1200 
#039 150 300 248 320 

'These speeds may vary depending upon customer application. 

GRAPHICS CAPABILITIES 
Standard HP 256XB Line Printers include raster 
graphics capability (software dependent). For HP 3000 
Printer Graphics Support Software which allows 
output capability from HPDRAW, DSGl3000, and r) 
HPEASY CHART order part number 36583A from the 
Software Distribution Center (SDC). 

13 
Extended Graphics Options 

Option #021 Enables printer to attain higher 
compressed, double size, and graphics (up to 100 
incheslmin.) speeds. For HP 25668 only. 

Option #022 provides a vector gra&ics board, 
allowing faster and more efficient raster conversion 
since graphics data can be "offloaded" from the 
CPU to the printer. This board converts up to 500 
vectors per second and provides ANSIIVDM 
compatibility. Option #022 has a 128 Kb memory 
and prints a maximum page size of 13.2 x 15.6 inches 
at 70 x 72 dots per inch (dpi), or 7.3 x 7.1 inches at 
140 x 144 dpi. Cannot be installed in the printer at 
the same time as the HP Label Card. 

Option #023 provides the same capability as 
option #022 but includes 512 Kb of memory and 

r )  
will print page sizes of 13.2 x 62.7 inches at 70 x 72 
dpi, or 13.2 x 15.6 inches at 140 x 144 dpi. Cannot be 
installed in the printer at the same time as the HP 
Label Card. 



Option #024 adds the EIP Label Card,graphics 
which enables the printer to print varying sizes of 
characters, graphics, bar codes, and lines using 
QMS"' ~agnum" '  language. (See the HP Label 
Card data sheet part number 5954-7327, for more 
detail.) 

'QMS and MAGNUM are registered trademarks of QMS, Inc.. 

Extended Graphics Upgrade Kits 
0 26061A Vector Graphics Upgrade Kit (specify one 

option). (Cannot be installed in printer at the same 
time as the HP Label Card.) 

Option #022 128Kb vector graphics board 
Option #023 512Kb vector graphics board 

26062A Label Card Upgrade Kit (see the HP Label 
Card data sheet part number 5954-7327 for more 
detail). [Specify one option only.] 

Option #001 for HP 2563A Printer 
'* Option ROO2 for HP 25613B Printer 

Option #004 for HP 256148 Printer 
Option #006 for HP.25616A Printer 
Option #007 for HP 256168 Printer * Option #008 for HP 256'78 Printer 

INTERFACES AND COMPATIBILITY 

Interface Subsystem Options 

INTERFACE SUBSYSTIEMS 

#049* RS-232C Interface Subsystem 
#050* RS-422A Interface Subs!rstem 
#052* Dataproducts short Iine 
#053* Centronics Interface Subsystem 
#054* Dataproducts Iong line 
#055* HP 3000 Multipoint Interface 

Subsystem 
#loo* HP 1000 M/E/F parallel Interface 

Subsystem (2608A compatible) 
#200 Series 200 BasiclPascal I3P-10, 

Interface Subsystem 
#210 HP 1000 M/E/F HP-IB Interface 

Subsystem 
#214 HP 1000 A-Series HP-I0 Interface 

Subsystem 
#230* HP 3065 HP-IB Interfact) Subsystem 
#250 HP 2501260 HP-IB Interface 

Subsystem 
#264* HP 64000 HP-IB Interface Subsystem 
#290 Series 300/500 HP-IB Interface 

Subsystem 
#337 HP 3000 37 HP-IB Interlace 

Subsystem 
#340 HP 3000 39,40,42,52 H P-I0 

Interface .Subsystem 
#344 HP 3000 44,48,58 HP-115 Interface 

Subsystem 
#364 HP 3000 64,68,70 HP-11% Interface 

Subsystem 
#850 HP Shared Resource Manager HP-IB 

Interface Subsystem 
#390 HP 3000 Series 930 HP-IB Interface 

Subsystem 

'No cables included. 
**Supported on second release (MPE XL). 

Note: Only one printer subsysterr~ may be ordered. 9-19 

Interface Subsystem Upgrade Kits 
26099A Parallel printer interface for HP 1000M/E/F- 
Series, HP 2563B ONLY. 

26067B System interface Upgrade Kits (specify one 
option identified below). 

Option #001 
Option #002* 
Option #003 

gption ption #005* #Oo4 

Option #006 
Option #007 
Option #008 

HP-IB Interface 
Multipoint Interface 
RS-232C Interface 
RS-422A Interface 
2608A Compatible Parallel Interface 
(HP 1000) (M/E/F only) 
Centronics Interface 
Dataproducts Short-Line Interface 
Dataproducts Long-Line Interface 

'2563B ONLY. 

Typical Configurations 

HP 3000 EXT HP-IB HP 25638125648 

xx 250M '71 
u COAX u I GIC~ HP-I0 #3XX 

HP-IB HP-IB H d l  

ADCC 

HP 3000 HP2566Bl2567B 

Series XX 

2 5 0 ~  

COAX 
HP-I0 #3XX 

RS-232 # 049 
RS-422 #050 



6'3 DISTRIBUTED PRINTING 

2 HP 256XB Line Printers are supported with the 
37204B (coax only) or 37203A Option #010 (coax and 
fiber optics) HP-IB Extenders on the HP 3000 Series 
4X, 5X, 6X, and 7X computers. A set of extenders (i.e., 
two extenders or more connected by coaxial or fiber 
optics cable) allows you to increase the distance 
between the printer and the HP 3000 processor (up to 
1000 metres for fiber optics and 250 metres for coax), 
making printed output easily accessible in an office 
environment. For more information on HP-IB 
Extenders contact your HP Sales or Service 
Representative. 

37204B HP-IB Extender 
37203A HP-IB Extender 

Option #010 HP-IB Extender 

POWER SUPPLY OPTIONS (all models) 
Tlte standard power configuration for the printers is 
110 VAC, 50160 Hz. For'alternate power 
configurations, identify one of the following options: 

Option #015 220 VAC, 50160 Hz 
Option #016 100 VAC, 50160 Hz 
Option #017 240 VAC, 50160 Hz 

65 dBA OPTION 
Standard HP 2563B and HP 25648 models are 
quietized units with 55 dBA ratings (average sound 
pressure at 1 metre). They come complete with quiet 
printer stands, sound shroud, and passive paper 
stacker. The quietized features can be deleted by 
ordering option #I14 (see below for further detail). 
(THERE ARE NO 55 dBA Upgrade Kits.) The 
quietized feature is not available for HP 2566B or 
HP 2567B. 

CONVENIENCE OPTIONS 
Option #068 Three pack of the standard ribbons 
for HP 2563Bl2564B. 

26763B Passive Paper Stacker for HP 2566B and 
HP 2567B. 

26763C Passive Paper Stacker for HP 2564B (for use 
with 26764C only). 

26764A Sound Reduction Attachment for HP 2563 6, 
26764C Sound Shroud Attachment for the HP 2564B. 

FROM HEWLETT-PACKARD'S 
COMPUTER SUPPLIES CATALOG 
92158A Box of 3 Ribbon Cartridges for the 
HP 25638125648 only (Average life 30 mil. characterf) 
per ribbon). 
92158M Box of 3 Ribbon Cartridges - Carbon-black 
for the HP 2563Bl2564B only, recommended for OCR, 
bar code, and archival applications (Average life 3 mil. 
characters per ribbon). 
92214P Printer Stand for the HP 2563B only (Order 
from DMK). 
9282-0545 Towel Ribbon (15" x 20 yards) for the' 
HP 2566Bl2567B only. r, 
SPECIFICATIONS t 

Safety Compliance r )  1 
The HP 256XB printers are listed by Underw,riter's 
Laboratories, Incorporated, in the following categories 
with their respective guide designations: Electronic 

! 
Data Processing Equipment (EMRT) and Office 
Appliance and Business Equipment (QAOT). In 
addition, the HP 256XB printers are certified to 
Canadian Standard Association (CSA) requirementso 1 
for data processing equipment. 

The HP 256XB printers have been tested and found to 
comply with the limits for a Class A computing 1 
device, pursuant to Subpart J, of Part 15 of the FCC 
rules. I 

/1 i 
These products were designed and tested to comply ' I '  i 
with IEC 380 and IEC 435. Additionally, these printers 
are designed to meet European Safety and RFIIEMCr) I 
standards for Electronic Data Processing Equipment. 
This includes Germany's VDE 0871 1 Level B. Any I 
questions concerning regulatory agency compliance i Option provides a 65 dBA for should be directed to your local Hewlett-Packard . I 

the HP 2563B or a 65 dBA cabinetized HP 2564B. Sales Office. ! 
This option applies to the HP 2563B and HP 2564B 
only. 

Option #I15 Passive Paper Stacker (for additional 
stacking capabilities see Application Note 416) for 
HP 2566B and HP 25678 only. 

Option #500 Extended Capabilities Package 
(includes Opt. #004, #005, #115) for the HP 2566B 
and HP 2567B only. 

Option #510 Extended Capabilities Package 
(includes Opt. #004, #005, #008, #068) for the 
HP 2563B and HP 2564B only. 

Option #715 Service Documentation. 

Environmental Specifications 

Temperature 

Operating 
(printer & ribbon) 

Storage (printer) 

Survival (power-on) 

Storage (ribbon) 

Relative Humidity 

Non-Operating 

L 

! 
Degrees 

10 to 50 50'to 122 

-40 to 75 -40 to 167 

-20 to 65 -4 to 149 1: 
Operating 30% to 80% 

Convenience Option Upgrade Kits 'Forms should be tried at high humidity for satisfactory feeding i 

26763A Passive Paper Stacker for Hp 2563B (use with and handling and at low humidity to determine if static buildup 
must be eliminated for proper stacking 92214P stand from DMK). 



Normal (Upper Case) 
Normal (Lower Case) 
High Density (Upper Case 
High Density (Lower Case 
Compressed (Upper Case) 

600 
467 
300 
233 
525 
525 
525 
525 
420 
420 
420 
420 
135 
110 

NIA 

900/900 10 
7201720 10 
2481480 10 
1951379 10 
4801900 12 
4801900 13.3 
4801900 15 
4801900 16.7 
3791720 12 
3791720 13.3 
3791720 15 
3791720 16.7 
2401450 5 
1891360 5 

NIA 

Compressed (Lower Case) 

Double Size (Upper Case) 
Double Size (Lower Case) 
Draft Quality (Upper Onlj 

Bar Codes 
Raster Graphics (Low) 
Raster Graphia 
(High Density) 

FORM FEED RATE 
6 or 8 lpi (dew spetd) 

inchlcm 1bsIKg -7 inchlcm 1bsIKg ---I- inchlcm 1bsIKg 7- inchlcm Ibs/Kg I PHYSICAL 
Standard Model 

(Cabinetized) 
Width 
Depth 
Height 
Weight 

65 dBA Model (Opt. # 114) 
Width 
Depth 
Height 
Weight 

POWER CONSUMPTION 

23.4159.5 
219.95176.1 
39.4/100 

23.3160 
17.75145 
10.75/27 

- - 
Non-Print 
80w 

Non-Print Rint  (typ) 
llOW 2 w  

Non-Brint Print (typ) 
l lSW 575W 

25638 25648 25668 25678 1 FORMSIPAPER k x  I INCH I CM I INCH I CM I INCH I CM 1 INCH 

Width Maximum 
Maximum Print 
Minimum 

Margin Left Maximum 
Right Maximum 

Form Length Maximum 
Leny!th Minimum 

3.0' 
0-1.6 

2 or more 
16.0 
2.0 

- 
3.0 

0-1.6 
2 or more 

. 16.0 
2.0 

'Only one print pitch can be used on each line. 

Note: Print speed may vary with application and configuration. 
Also, the printer monitors the number of dots printed over a unit of time and is able to slow down when the inte~nal temperature is excessive to 
protect the electronics. (This could affect throuzhput in warmer operatiny! environments.) 

PAPER SPECIFICATIONS SERVICE AND SUPPORT 
Single Part: 15 pound up to 100 lb. (57 to 380 gmlsq Hewlett-Packard Service is available for the HP 256XB 
metre) 12 pound first carbon and 7 lb. second to sixth printers. Maintenance Agreement prices are based on 
part (0.61 mm max. or 0.024 inches maximum the level of usage and level of service. Consult your 

B thickness)- 
local Hewlett-Packard sales or service office for 
additional information. 

Note: Due to variations in manufacturing processes, quality and 
composition of forms, HP cannot guarantee satisfactory 
performance with all paper and forms. Therefore, all special 
paper, including multipart forms, carbonless forms, card stock, 
and labels, should be tested for satisfactory feeding, registration, 
and print quality prior to purchase. Please refer to the 
HP 25668125678 Paper Specifications Guide (part number 
5954-2290) for additional information. 9-21 







The Hewlett-Packard LaserJet, LaserJet PLUS, and 
LaserJet 500 PLUS are true letterquality printers 
They are fast, printing up t o  8 pages per minute, and 
whisper quiet. The ability to  mix different fonts 
(typestyles) on a single page as well as advanced 
graphics features gives the LaserJet family of printers 
unmatched flexibility in both personal computer and 
office workstation settings. In addition to  the 
standard LaserJet features, the LaserJet PLUS and 
LaserJet 500 PLUS printers offer electronic forms 
capabilities, more graphics per page, font downloading 
and macro abilities, and increased memory t o  meet 
additional personal or office printing needs. Where 

printing requirements typically range from 500-4000 
pages per month, you'll find that the LaserJet and 
LaserJet PINS printers meet all of your printing 
needs The HP LaserJet 500 PLUS printer further 
enhances the HP LaserJet Printer family by adding 
additional paper handling features with two ' 

increased-capacity input bins, job offsetting, 
correct-order output, and a typical printing range of 
up t o  6000 pages per month. Additionally, 
Hewlett-Packard offers service contracts which 
support higher printing ranges for the Laserlet family 0 
of printers 

Feature Comparison 

1 Pages per Mlnute I Up to 8 I Up to 8 I Up to 8 

Text Resdutlon 300 X 300 dpl 300 X 300 dpl 300 X 300 dpl 

Number of Sheets Per 100 100 250 
lnput Tray 

Number of Input 1 1 2 
Trays 

Number of Sheets Per 20 20 250 
Output Tray 

Correct Order Output No No Yes 

Job Offsettlng No No Yes 

Charaoter Helght Up to 18 pt. Size Up to 30 pt. slze Up to 30 pt. alze 

Qraphlcs Redut lon 
(8 x l o  Inch page) 

.L"$, 
150 dpl 
300 ddl 

Internal Fonts 

Full Page 
Half page 
Quarter page 
Sixteenth page 

F r l e r  (1 0 CP1/12 
nt portralt and 

ndscape) 

Full Page 
Full page 
Full page 
Half page 

Courler (1 0 CP1/12 
point portrait and 
landscape) 
Compressed Llne 
Prlnter (1 6.66 CP118.5 
polnt portralt) 

Full Page 
Full Page 
Full Page 
Half Page 

Courler (1 0 CP1/12 pdnt 
portralt and landscape) 
Compressed Llne Prlnter 
(1 6.66 CP118.5 pdnt 
portralt) 

1 ~ar t r ldge 1 yes I yes I yes I 
F a d a b l e  Fonts I No I yes I yes . I 

Prlnted Per Page 

Macros (User detlned 
commands) 

Yes Yes 

Software Forms 
UtllltleS 

Cartrtdge-based 
character sets 

Cartridge-based 
character sets; bullt-In 
rules, shadlng, and 
patterns with 
automatlc forms 
overlay 

Cartrldge-based 
character sets; bullt-In 
rules, shading, and 
patterns wlth autornatlc 
forms overlay 

I Downloadable Forms I No I yes I yes I 
Forms Overlay No Yes Yes 

User Memory 59K 395K 395K 9 
I I I 

Total Memory 128K 51 2K 51 2K 

I Hardware Interface Parallel and 1 RS-232C1422 
Parallel and RS-232Cl422 

O k Y e a r  Warranty 
9-24 

Yes ' yes Yes 



LaserJet Printer Features cartridges are available from your HP Dealer or from 
HP's Direct Marketing Division 

Excellent Print Quality 
Prints up to 8 fonts per page 

True letterquality print Interface 

Print resolution up to 300 x 300 dots-per-inch Standard RS-232C/422 Interface (300-19.2K baud) 

@Raster Graphics Capablility LaserJet PLUS Printer Features 
Up to 59K Bytes of memory can be used to print In addition to all of the features listed for the 

raster graphics on a single page. This can be used to standard LaserJet printer, the LaserJet PLUS printer 
print single or multiple images on a page at four offers the advanced capabilities outlined here. Where 
different resolutions (300, 1.50, 100, 75 dots per inch). applicable, these features replace those of the 
Many current personal conlputer software packages standard LaserJet. The standard LaserJet printer may 
take advantage of this capability. easily be upgraded to a LaserJet PLUS. 

IBM PC screen raster graphics capability with 
'software 

Apple Macintosh screer;, rast.er graphics capability 
@with software 

HP 150 screen raster graphics capability 

ldeal for Office Inforrr~ation Systems 

a* Very quiet operation ( 4 5  dBA) 

Raster Graphics Capability 

Up to 395K Bytes-of memory can be used to print 
raster graphics on a single page. This can be used to 
print single or multiple images on a page at four 
different resolutions (300, 150, 100, 75 dots per inch). 
Many current personal computer software packages 
take advantage of this capability. 

Forms Design 

Rules, gray shading and patterns 
Compact desktop size 

Forms overlay to enable automatic forms printing 
Letter and legal size single-sheet paper or envelopes 

Up to 32 forms can be stored in memory 

a Multiple fonts per page 

Workstation on-demand printing 

Duplex (two-sided) printing with manual feed 

Prints up to 8 pages per minute 

Easy to Maintain and Operate 

Disposable EP cartridge containing the main 
electrophotographic components makes the printer 
easy to service and very reliable 

Downloadable macros (user defined commands for 
forms applications) 

ldeal for such things as tax forms, letterheads, page 
borders and logos 

Font Flexibility 

Standard: Courier 10 CP1/12 point (Portrait & 
Landscape) and Compressed Line Printer 
16.66 CPI/8.5 point (Portrait) 

Prints characters up to 30 point size 
Simple preventative maintenance procedures 

A variety of Hewlett-Pa.ckard maintenance support 
packages and services are available 

) Font Flexibility 

Downloadable soft font capability available from 
host CPU for flexibility in printing multiple fonts per 
page 

Prints up to I6 fonts per page 

Standard: Courier 10 CP'1/12 point (Portrait & Up to 32 soft fonts can be stored in memory for 
Landscape) increased printer sharing ability (dependent on 

memory used) 
Prints characters up to  18 point size 

Increased selection of soft fonts, including support 
A large variety of character fonts in plug-in 9-25  for kerning 



I 
I 

Interface printing capability with manual feed for  second pass. 
Paper stacking is done in reverse order for  LaserJet 

Standard Parallel and RS232C1422 Interface and LaserJet PLUS printers. Paper stacking is done in 
(300- 19.2K baud) either correct or  reverse order for  the LaserJet 500 0 1 

PLUS printer. t 
LaserJet 50 0 PLUS Printer 

Printing Process 
I 

Features 1 
In addition to all of the features listed for  the Dry type electrophotogrnphy 

standard LaserJet and LaserJet PLUS printers, the Paper* 
LaserJet 500 PLUS printer offers the additional paper 
handling features listed here. Paper: Single sheet copier paper 

Paper Handling Capabilities Weights: I6 t o  2 1 lbs. (60-79 g/m2) 

Dual-bin paper feed with automatic feed feature Size: Letter (8.5 x I I inch) 
Legal (8.5 x 14 inch) I 

Two. 250-sheet input bins and a 250-sheet output European A4 (210mm x 297mm) 
bin for  increased printing flexibility European B5 (182mm x 257mm) r) i 

! 

Front panel or  programmatic control of input bin ~ y p e :  The printers were designed fo r  use with high 
paper feeding capabilities. quality photocopier bond paper. The LaserJet 

printers can also accommodate a wide variety of 
Correct order output 

3 
special application paper, such as labels, colored and 
preprinted paper, as well as overhead transparency 

Job Offsetting for  easy separation between jobs film designed for  photocopiers. It is strongly 
recommended that all paper be tested before 
purchasing. n 

Specifications 
(LaserJet Family of Printers) 

Safety and Environment Compliance 

UL 478 listed 
CSA 22.2 154 Certified 
Complies with IEC 380 & IEC 435 
FCC level B 
VDE 0836, VDE 0871B, IEC-TC76 and VBG 93  

(level B) 
BRH Certified Class I Laser Product (safe for 

off ice/EDP use) 

Print Capacity 

Print Speed: First page less than 18 seconds after 
receipt of data (22 seconds using manual feed). 
Subsequent pages at  8 pages per minute - print speed is 
application and system dependent. 

; ,) 

Storage and use: Best results will be obtained if 
paper is kept within the listed ranges. 

Temperature: 17-23 degrees C (63-73 degrees F) 

Relative Humidity: 40-50% r> 
'Note: For addltlonal lnformatlon concerning LaserJet Prlnter Famlly 
paper speclflcatlons, refer to the LaserJet Paper Speclflcattons 
Qulde avallable from your HP Dealer or Sales and Service 
Representative (part number 5954-2268). 

Printing 

Print Resolution: Up to 300 x 300 dots-per-inch 

Print Orientation: Portrait (printing across the 
width of the page) and Landscape (printing across the 
length of the page) 

LaserJet Resident Fonts: Courier 10 CPI/12 point 
portrait and landscape orientation 

Warm-up Time: Less than two minutes from LaserJet PLUS and LaserJet 500 PLUS: Additional 
cold turn on Line Printer 16.66 CPI18.5 point resident font - 

portrait orientation 
Paper Tray Capacity: 100 sheets per input tray and 

r) 
20 sheets per output tray Optional Fonts: Additional fonts can be used by 

inserting a plug-in font cartridge. 
LaserJet 500 PLUS Paper Tray Capacity: 250 

sheets per input tray and 250 sheets per output tray LaserJet PLUS and LaserJet 500 PLUS: Fonts may 
be downloaded from host CPU for  flexibility in 

Paper Feed: Single sheet, automatic. Two sided 9-26 printing multiple fonts per page and printer sharing. 



Audible Noise LaserJet 500 PLUS: Job offsetting can be used 
between jobs to  allow for  easy job separation. 

p r i n t a b l e  CharactersPer-Line 
(Fixed Pitch) 

Prlnt Portralt/Landscape 

Pltch Std. Legal A4 85 

10 801106 801136 7711 12 66/97 

12 961127 961163 931135 80/116 

16.66 1321176 1321226 1291188 11 11167 

Printable Lines-Per-Page 

Lines/ Portralt/Landscape 
Inch Std. Legal A4 85 

6 62/48 80148 66/46 56/39 

8 84/63 108163 89/61 76/52 

Printable Surface 

Std. Legal A4 85 

WMth: Inches 8.0 8.0 7.8 6.7 

MM 203 203 198 170 

Length: Inches 10.8 13.6 11.3 9.7 

MM 269 345 287 247 

Power 

Optional: 
220V+/-10% 50Hz 
240V+/- 10% 50Hz 

Power Consumption a t  1 15 VAC: 
850 Watts Printing Maximum (2900 BTU/Hr) 
170 Watts standby (5801 BTU/Hr) 

Environmental 

Temperature (Printer & Citrtridge) 

Operating 

Storage 

Altitude 

Operating 

Humidity 

Operating 

Non-Operating 

10 t o  32.5 degrees C. 
(50 t o  9 1 degrees F.) 

0 to  35 degrees C. 
(32 t o  95 degrees F.) 

0 t o  2,500 metres 
(0-8.200 feet) 

0 t o  15,000 metres 
(0-49,200 feet) 

Printing < 55 dB(A) Standby < 45 dB(A) 

Note: Measured one meter from source acwrdlng to ISO/DIS 7779 

f 

Physical (LaserJet and LaserJet PLUS) 

Width 
Depth (body only) 
Depth (with trays) 
Height 
Weight 

47.5 cm. (18.5 inches) 
4 1.5 cm. (16.2 inches) 
72.3 cm. (28.2 inches) 

29.3 cm. (1 1.4 inches) 
32 kg. (71 pounds) 

Physical (LaserJet 5 00 PLUS) 

Width 
Depth (body only) 
Depth (with trays) 
Height 
Weight 

47.5 cm. (18.5 inches) 
49.5 cm. (19.5 inches) 
87.5 cm. (34.4 inches) 

46.0 cm. ( 1  8.1 inches) 
43 kg. (94 pounds) 

LaserJet Printer Font 
Product Summary 
Soft Fonts 

Ask your HP  Dealer or  Sales Representative for  the 
latest information on  soft fonts. Disc-based soft fonts 
can be used with the Laserjet PLUS and LaserJet 500 
PLUS printers only. 

Font Cartridges (Currently Available) 
92286A Courler 1 
922868 Tms Proportlonal 1 
92286C lnternatlonal 1 
92286D Prestlge Ellte 
92286E Letter Gothlc 
92286F Tms Proportlonal 2 
922860 Legal Ellte 
92286H Legal Courler 
92286J Math Ellte 
92286K Math Tms 
92288L Courler Portralt and Landscape 
92286M Prestlge Ellte Portralt and Landscape 
92286N Letter Gothlc Portralt and Landscape 
92286P Tms Rmn Portralt and Landscape 
92288Q Memo 1 
92286R Presentatlons 1 
92286T Tax 1 
9228611 Forms Portralt 
92286V Forms Landscape 
92286W Bar Code 3-of-9/OCR-A 
92286X Bar Code EANIUPC and OCR-B 
92286Y PC Courler 1 

For font prlnt samples and other font Informatlon, ask your HP 
Dealer or Sales Representatlve for the LaserJet Prlnter Font 
Cartridge Selection Gulde, part number 5954-2270 (or ask to see the 
LaserJet Prlnter Famlly Font Catalog. part no. 5954-2277). 

20 t o  80% R H  
Font cartrldges and discs are avallable through your HP Dealer or 
through Hewlett-Packard's Direct Marketlng Dlvislon. Call toll free: 

10 t o  80% R H ~ - ~ ~  800-538-8787 (In Callfornla call 408-7384133 collect). 



Ordering Information 
LaserJet Prlnter 

LaserJet PLUS 
Prlnter 

LaserJet 500 
PLUS Prlnter 

Supplles ant$ 
Accessorlee 

RS-232C Cables 

Parallel Cables 

Serlal Extenslon 
Cables 

2686A 
Optlon 300 

26880 

Professional PC Prlnter Includes: 
Operator's Manual 
Technical Reference Manual 
128K RAM Memory (Up to 59K user mefiory) 
Standard RS-232C/422 Interface 
EP Toner Cartridge 
Leftel-size lnput and oittput trays 
Coitrle~ 10 CP1/12 polnt font (Portralt and Landscape) 

lnclitdes everylhlng In standard LaserJet package plus: 
512K RAM Memory (Up to 395K user memory) 
Oual Parallel and RS-232C/422 Interface 
Line Prlnter 16.66 CP1/8.5 polnt font (Portralt) 

lncli~des everythlng In LaserJet PLUS package and: 
Oual lnput bin paper feed 
Two. 250-Sheet letter-slze lnput trays and a 250-sheet output tray 
Paper Select key on Operator Control Panel 
Correct Order Output 
Job Offsetting 

Black Toner Cartridge 
Brown Toner Cartridge 
Lette1.-Slze Input Papet Tray (8 112 X 11) 
Legal-Size lnpitt Paper Tra (8 112 X 14) LaserJet and LaserJet 
A4-Slze Input Paper Tray (i lOmm X 297mm) PLUS Prlnterr 
85-Size Illput Paper Tray (1 82mm X 257mm) 
LaserJet 500 PLUS Letter-Slze lnput Paper Tray (8 112 X 11) 
Lase~Jet 500 PLUS Legal-Slze lnput Paper Tra (8 112 X 14) . 
Laset Jet 500 PLUS A4-Size lnput Paper Tray ( l lomm X 297mm) 
LaserJet 500 PLUS 85-Slze lnput Paper Tray (1 82mm X 257mm) 
LaserJet PLUS Upglade Klt (to convert a standard 

Lase~Jet to a LaserJet PLUS) 

3 3-1001 (1 meter) Male-to-Female IBM PC\XT Cable 
5-1001 (1 5 metel) Male-to-Male HP 110 Poltable Cable 
9-fool (2 3 meter) Male-to-Male Apple Ile and / / / ,  DEC Ralnbow Cable L 

10-foot (3 meter) Male-to-Female HP Vectra IBM PC\AT Cable 
16-foot (5 meter) Male-to-Male HP 150 Cable 

i 
16-1001 (5 meter) Male-to-Female IBM PC XT Cable 
16 7 foot (5 meter) MaIe.to-Male HP 150 babk 

6 6-foot (2 meler) Male-to-Female HP 150 Cable 
6 6-foot (2 metel) Male-to-Male HP Vectra 01 IBM PC\XT and PC\AT Cable 
9-foot (2 7 metel) Male-to-Male HP Vectra or IBM PC\XT and PC\AT Cable 

I 

50-1001 (15 meter) Female-to-Male Cable 
100-foot (30 meter) Female-to-Male Cable 

Su pller and accermorles are avallable through Hewlett-Packard's Olrect Marketlng Dlvlslon Call toll free: 800-538-8787 (In Callfornla call 
40 l7384133 collect). i 

i 
L 

Apple Macintosh is a product of Apple Computer. Inc. 

IBM PC is a product of International &sines Mach~nes Corporation 

Call your local HP Salem Offlce or nearest Reglon Offlce for more Informatlon: Eastern (301) 258-2000, Midwestern (312) 255-9800; Southern 
(404) 855-1500; Western (213) 877-1282, Canadlan (416) 678-9430 Ask the operator for Hewlett-Packard computer sales, or wrlte: i 
Hewlett-Peckard 1820 Ernbarcadero Road, Palo Alto, CA 94303 In Europe wrlte' Hewlett-Packard GmbH, Computer Products, Herrenberger : 
Strasre 110, D-703 BosMln en, Poetfach 1430 West Germany In Canada wrlte Hewlett-Packard (Canada) Ltd., 6877 Goreway Drlve. 
Mlsdmsauga, Ontarlo Canaja L4V 1M8. Elsewhere wrlte. Hewlett-Packard Intercontinental, 3495 Deer Creek Road, Palo Alto, Calltornla t 

94304. 
1 

Printed in the US.A 2/86 
5954-2300 
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Discs and T a ~ e  Units 
Selection and Interfacine 

a 
For HP 1000 A-Series Computer Systems 

Introduction 
This section contains information on the selection and 
connection of mass storage devices (discs, flexible 
discs, and cartridge and reel-to-reel magnetic tape 
units) for HP 1000 A-Series Computer Systems. 

System Functions of Mass Storage 
Devices 
Mass storage devices provide for the installation, stor- 
age, and backup of the operating system, programs, 
and data for HP 1000 Computer Systems. 

system ~ o o t u p  

Each system must include a mass storage device that 
supports bootup to initiate operation of a particular 
generation or configuration of the operating system. 
Each system that cannot lbootup from another system 
via a communications lid. requires a boot-up device. 
The system boot-up function is supported by all HP 
1000-compatible magnetic: tape units and by most, but 
not all, HP 1000-compatible discs. If the boot-up 
device is a disc, it is called a system disc. 

Hard Disss for Fast .Access Storage 

Hard discs with moving readlwrite heads are used to 
provide fast-access storage of programs and data for 
these reasons: 

1. The hard disc media ihas a dimensional stability 
which makes possible writing and reading of mag- 
netic patterns of very high density. 

2. The hard disc can be made with enough strength 
and balance to be rotated at high speeds, which: 

a. Minimizes the rotaltional delay in accessing data 
in any particular disc sector. 

D 
b. Maximizes the rate at which data passes be- 

neath the readlwrite heads, which determines 
the maximum  data^ transfer rate. 

Hard discs with removable media can also be used for 
input and backup of programs and data. However, 

the relatively high cost of disc cartridges and disc 
packs precludes the distribution of most software via 
removable disc media. Software is usually provided 
on magnetic tape or flexible disc media. 

Magnetic Tape Units for SoftwareIData Input 
and Backup 

Magnetic Tape Units are used for softwareldata input 
and backup for these reasons: 

1. ~ a k e t i c  tape is the lowest-cost, high-density re- 
cording medium available and is easily mounted, 
dismounted, and stored. 

2. A cartridge or reel of magnetic tape has high ca- 
pacity (10-40 times the capacity of a flexible disc), 
which is essential for backing up large volumes of 
disc storage. 

3. Magnetic tape drives have high sequential read1 
write access rates (equaling or exceeding those of 
flexible disc drives), which are also necessary for 
backing up large volumes of disc storage. 

Flexible Discs for Software Input and L i i -  
ited-Volume Backup 

Flexible discs are an exoellent medium for input and 
backup of individual programs. However, the limited 
storage capacity of each disc makes it impractical to 
use flexible discs for input or backup of any but small 
systems or data bases. This same capacity limitation 
makes flexible discs cumbersome for the installation of 
large software products from Hewlett-Packard or other 
vendors. 

Disc Selection 
Types of Discs 

The principal types of discs sbpported on HP 1000 
A-Series Computer Systems are discussed below and 
compared with respect to capacity and performance in 
Table 10- 1. 



Table 10- 1.  Disc Selection 

Product 
Number 

CSl80 DISCS 

7907A 

791 1 P/R 

791 2P/R 

791 4P/R/CTW 

79 1 4ST' 

7914TDw" 

7933H 

7935H 

7936A 

7937H 

7941 A' 

7945A 

7942A* 

7946A 

7957A 

7958A 

MULTI-ACCESS 
CONTROLLER 
(MAC) DISCS t 

7920MW, 
7920s' 

7925MW, 
79258" 

Discontinued 
Does not support bootup of RTE-A system. 

t Because MAC discs do not support bootup of RTE-A system, they are useful only as peripheral 
discs in A-Series systems operating under RTE-A. All MAC discs incorporate removable media. 

Description 

FixedIRemovable 

Fixed Disc 

Fixed Disc 

Fixed Disc 

DiscITape Subsystem 

DiscITape Subsystem 

Fixed Disc 

Removable Media Disc 

Fixed Disc 

Fixed Disc 

Fixed Disc 

Fixed Disc 

Disc-Tape Drive 

Disc-Tape Drive 

Fixed Disc 

Fixed Disc 

Master Disc, 
Slave Disc 

Master Disc, 
Slave Disc 

product, listed here for 

Capacity 
(MBIDisc) 

41 

28 

65 

132 

132 

132 

404 

404 

307 

571 

23 

55 

23 

55 

8 1 

130 

50 

1 20 

. 
reference only. 

Access Time 
(ms) 

44.3 

38.4 

38.4 

40.4 

40.4 

40.4 

35.1 

35.1 

30.8 

30.8 

48.4 

48.4 

48.4 

48.4 

41.5 

41.5 

33.3 

36.1 

Burst Transfer 
Rate (kbls) 

600 

1170 

1170 

1170 

1170 

1170 

1200 

1 200 

2350 

2350 

625 

625 

625 

625 

1250 

1250 

740 

740 



Discs and Mag Tape Units 

Table 10- 1. Disc Selection, continued 

I Product 
Number 

OTHER DISCS 

91 22D 

91 33H' 

Description 
Capacity 
(MBIDisc) 

DIJ~I  Microfloppy 

Fixed 
and Microfloppy 

Fixed 
arrd Microfloppy 

Fixed 

Fixed 

Fixed 
and Microfloppy 

Fixed 

I Discontinued product, listed here for reference only. I 
CS180 Discs. CS180 disc:$ with capacity to 571 MB 
use Winchester technologlr wherein the disc is sealed 
off from environmental contamination. This protec- 
tion makes possible very high data density, with high 
capacity in a small space, at very low cost per data 
byte. However, the sealed disc cannot be removed 
from its drive to lock it up for security or to move it 
to  another system. 

CS180 discs with 404 MB capacity are available with 
media that can be removed for security or use on an- 
other system. 

Built-in intelligence and the command set in these 
discs simplifies interfacing of discs of various capaci- 
ties. This facilitates upgrading of disc capacity to sat- 
isfy changing system requirements. 

All CSl80 discs are supported under RTE-A and 
RTE-6lVM. For connections, see Figure 10- 1. 

CSl80 CSl80 SPU or Computer 

Cable with 1 2009A+001 

Up to four discs 
is 4.0m (13 ft) 

per 12009A+001 
interface 

1 .Om (3.28 ft) Cable Included with 
79xxA/H/P/R/ Disc 

Figure, 10- 1. CSl80 Disc Connections to HP 1000 A-Series Computers 



Discs and Mag Tape Units 

Multi-Access Controller (MAC) Discs. MAC discs Because MAC discs do not support bootup of RTE-A 
accommodate multi-system access to a common stor- systems, they are useful only as peripheral discs in 
age facility. Up to three A-Series computers can be systems operating under RTE-A. 
connected to one MAC master disc. 

All of the MAC discs also incorporate removable me- 
Multi-computer compatibility is supported by the dia for applications which require that capability. 
RTE-A and RTE-6lVM operating systems and file 
managers for computers that access their own exclu- For MAC disc connections to HP 1000 A-Series see 
sive disc spaces on one or more MAC disc drives. Figures 10-2 and 10-3. 

Figure 10-2. MAC Disc Connection to HP 1000 A-Series Computers 

MAC Master Disc, 792xM 

1301 3D Multi-Unit Cable HP 1000 A-Series 
SPU or Computer 

1321 30  Data Cable 127450 
HP-18 

A :< ~ 

12009,A 1 
Adapter 

MAC Disc 
Controller 

Disc 

(Slave 
e e e  

(Slave 

131 230 
Data Cables 

1301 3D 
Multi-Unit 

Cable 

12009A+001 Cable 
4.0m (13 ft) 

v 

\ 

1301 30  
Multi-Unit Cable 1301 3 0  Multi-Unit Cable 

\ 

v v v v V 
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Multi-CPU Connection to Disc Controller 
(Maximum of three CPUs per Controller) 

Cable I 
- 

Figure 10-3.  Multi-CPU Connection to MAC Disc, HP 1000 A-Series Computers 

+ 

Other Discs. Other disc:; supported under HP 1000 considerations. The flexible discs offer a convenient 
Computer Systems include small hard disc drives, hard means of loading software into the system and provid- 
diicl3.5-inch flexible disc drive combinations, and ing copies of software for transportation to other HP 
3.5-inch flexible disc drives. The small hard disc and 1000 Systems. For connection of these discs to HP 
flexible disc packages are intended for use in small 1000 Computer Systems, see Figure 10-4. 

HP 1000 A-Series 
SPU or Computer 

systems in which small si2.e and low cost are ovemding 

a- 

MAC Disc 
Controller 

HP 1000 A-Series 
SPU or Computer 

Fixed+Micro Floppy Fixed+Micro Floppy 
or Flexible Disc or Flexible Disc SPU or Computer 

12009A+001 L\ Disc-to-Disc 

I I .  Cable IS 4.0m with (13 1 2009A+001 ft) 

Cable Choices: 
10833A 1 .Om (3.28 ft) 
108338 2.0m (6.5 ft) 
10833C 4.0m (13 ft) 
10833D 0.5m (1.64 ft) 

HP 1000 A-Series 
SPU or Computer 

- -- 

Figure 10-4.  Connecting Other Discs to HP 1000 A-Series Computers Using HP-IB Interface 

r<f 12009A I 

12009A+001 Cable 
4.0m (13 ft) 

v 

12009~+001 Cable 
4.0m (13 ft) 

v 

1 2009A+001 Cable 
4.0m (13 ft) 

r<f 12009A 

127450 
HP-IB 

Adapter 
HP-IB 13307U+050 

Adapter Extender 
13366A 

12745D 
HP-IB 

Adapter 
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Performance Considerations 

Capacity, access time, and transfer rates of the discs 
that are supported on HP 1000 A-Series Computer 

. Systems are compared in Table 10-1. The signifi- 
cance of these performance factors is discussed in the 
following paragraphs. 

Capacity. The disc(s) selected must provide enough 
storage capacity to accommodate the operating system, 
storage and working space for program development 
software; space for data bases, and space for other 
software and data. For help in determining disc stor- 
age capacity requirements, see the Software section in 
this handbook. 

In systems with very large disc storage needs, it may 
be necessary to connect multiple disc drives to one or 
more interfaces. The RTE primary systems support 
up to two disc interfaces, up to 4.5 gigabytes of disc 
storage using eight 7937H 571-megabyte discs, four 
per interface. However. it is possible to generate an 
RTE system that supports more interfaces to increase 
disc capacity. The capacity can be to greater than 20 
gigabytes, limited mainly by card cage spaces available 
for disc interfaces and the capacity of supported disc 
memories. 

Access Time. Access time is the time required for 
the moving readlwrite head to reach the area on the 
disc that is to be accessed. This includes the average 
time (including controller overhead) that is required 
for the head to reach the desired track plus the time 
required for the desired disc sector to come under the 
readlwrite head (this time is half that required for one 
revolution of the disc). 

Minimizing access time is most important in real-time 
applications that are heavily dependent upon disc ac- 
cesses, such as processing of Virtual Memory Area 
data arrays for simulation or interactive graphics. Fre- 
quent access to data base information is another situ- 
ation in which it is particularly desirable to minimize 
disc access time. 

Transfer Rate. Transfer rate is a function of record- 
ing density and speed of disc rotation. Fast transfers 
are most important in applications that involve trans- 
fers of large files between systems or frequent overlay- 
ing of program segments. 

Disc Interfacing 
Connection of discs to HP 1000 Computer Systems is 
illustrated in Figures 10- 1 through 10-4. 

Multi-interface access to discs may be necessary be- 
cause the required disc capacity cannot be connected 
to the system via a single interface. However, multi- 
interface access may also be used to provide parallel 
paths that permit multiple disc accesses to take place 
concurrently, thereby speeding up overall throughput. 

Although multi-interface access can be used to speed 
up overall throughput, the extent to which it is usable 
for that purpose is limited by the I10 bandwidth of 

0 
the computer. The aggregate data rate of all concur- 
rent disc transfers and other concurrent transfers can- 
not exceed the I10 bandwidth of the computer and 
may not quite reach it. Attempts to exceed the com- 
puter's I10 bandwidth can even result in loss of data. 
With MAC discs, which are less intelligent than the r) CS180 discs, attempts at simultaneous disc access via 
two interfaces have exceeded I10 bandwidth and actu- 
ally resulted in loss of data. See Table 10-2. 

One CS180 disc can be connected to the same 
12009A interface as one MAC master disc. A maxi- 
mum of five 79xxS slave discs can be connected to a 
MAC master disc in A-Series systems. Performance 
may be degraded because of contention between the 
two different types of discs on the same HP-IB bus. 

r )  
Table 10-2. I10 Bandwidth of A-Series Computers 

Magnetic Tape Unit Selection 

Processor 

A400 

A600+ 

A700 

A900 

Performance Considerations 
A magnetic tape unit must provide a transfer rate and' T) 
capacity adequate to the job it has to perform. These, 
in turn, depend upon recording density, operating 
mode, and tape speed, as summarized for the various 
HP 1000-supported magnetic tape units in Table 10-3. 

I10 Bandwidth 
(MB yteslsec) 

4.4 

4.27 

4.0 

Transfer rate becomes increasingly important as the 
size of the system or data base to be backed up in- 
creases. Backup of a very large system or data base 
can easily require multiple tapes and one to several 
hours to complete. A tape unit with a fast transfer 
rate will get the job done in proportionately less time 
than a slower tape unit. 

Capacity per reel of tape is another performance fac- 
tor whose importance increases with the volume of 
data to be backed up or stored. With a multi-tape 
backup of a system or a data base, tapes will have to 
be changed less often on a tape unit recording at a 
high density that maximizes the data packed on each 

' 
reel of tape. Tape storage space is also less with 
higher capacity because fewer reels of tape are needed 
to store a given volume of data. 
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a Compatibility Consiclerations system or data base backup, where very large volumes 
of data must be saved on tape. 

Where a library of tapes already exists, the ability of streaming mode tape motion is continuous, which 
the tape unit read tapes can be very typically increases the data transfer rate as compared 
important. A magnetic tape at 800 cpi can to start-stop mode. Streaming mode magnetic tape only be read On a tape llnit at that If units are supported in A-Series systems, effective with one tape unit can be provided for the system, the RTE-A revision code 2440. 
need for compatibility with existing tapes may conflict 
to some extent with the need for high performance. Appearance Considerations 

Operational Modes 

Start-stop is the traditional mode of magnetic tape unit 
operation. The magnetic tape unit starts the tape and 
reads or writes a record of n bytes, stops, starts and 
reads or writes a record, etc., until an end-of-file 
mark is reached. The starting and stopping of the 
tape necessarily slows down the data transfer process. 
This inefficiency is particularly disadvantageous for 

The 7974A and 7978A Magnetic Tape Units are 
housed in cabinets that differ from HP 1000 System 
Processor Unit cabinets and from each other with re- 
spect to cabinet height, color of finish, and means of 
unlatching the front door of the cabinet. Customers 
who regard uniformity of appearance of their com- 
puter system installation as highly important should 
compare the 7974A17978A and the HP 1000 System 
Processor Unit side by side before deciding on a tape 
unit. 

Table 10-3. Tape Unit Selection 

Recording 
Denalty 
(charllnch) 

7970ER I Magnetic Tape Unit 1 1600 

791 4ST* 

7971AR ( Magnetic Tape Unit ( 1600 

Magnetic Tape Unit 1 16001800 

Disc Tape Subsystem 

79788 I Magnetic Tape Unit 1 625011600 

16001800 

CARTRIDGE TAPE SUBSYSTEMS 

Operatlng 
Mode 

Recording 
Density 
(bitelinch) 

10,000 

35401 A Cartridge Auto-Changer I Tape Subsystem 

Start-Stop 
Streaming 

Stan-Stop 

Start-Stop 

Start-Stop 
Streaming 
Streaming 

Operating 
Mode 

10,000 

Streaming 

Streaming 

Transfer 
Rate 
(kBlsec) 

80140 
160180 

72 

72 

80140 
160180 
46811 20 

Transfer 
Rate 
(kblsec) 

Reel 

C.paci% (MB124 Oft) 

40120 

Reel 
Capacity 
(MB) 

Dlscontinued product, listed here for reference only. 
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Tape Drive Unit Interfacing in HP Magnetic tape units are connected to A-Series systems 

1000 A-Series Systems via the 12009A HP-IB interface. One 12009A inter- 
face can support two HP 797xA Magnetic Tape Units, 

() I 
i 

which can be different units. such as one 7974A and 
Connection of magnetic tape units to HP 1000 one 7978A. 

t 
A-Series Computer Systems is illustrated in Figure 

1 
10-5. The cartridge tape subsystems are connected in the 

same manner as the CSl80 disc drives, that is, up to I 

four drives per 12009A interface. r )  

Figure 10-5.  Connecting Magnetic Tape Units t o  HP 1000 A-Series Computers 

HP 1000 A-Series 
Magnetic Tape Unit Magnetic Tape Unit SPU or Computer 

0 
0 

0 
0 & Std 12009A = 2.0m Cable (6.5 ft) 

Opt 001 = 4.0m (13 ft) 

Tape unit-to-tape unit cable choices: 10833A 1 .Om (3.28 ft) 
108338 2.0m(6.5ft)  
10833C 4.0m (13ft) 
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Mass Storage Subsystem 

A revolutionary new mid-range disc drive for 

Data Logging 
Data Security 
CAD/CAM 
Automated Testing 



Introducing the HP 7907A 

Now the CS/80 product family includes a fwed/removable disc 
drive in the mid-range! 

20.5 megabytes of fixed nnlf 20.5 megabytes of removable f o r m a t t e d 0  
capacity in an easy to use front-loading configuration. 
8-inch removable disc cartridge with an intelligent controller using 
the CS/~O/HP-IB protocol. 
CSl8O and HP-IB compatibility means support on HP 1000 and 
HP 9000 processors. 

Pushbutton back-up is just one of the 
special features built into this drive. 

COPY ON DOOR UNLOCKED 
F+R R+F FAULT LfNE POWFRONT 1 

8 CI C, 

Designed for high performance, like fast back-up three 1 
different ways! ') 1 

In addition to back-up done through the CPU, the HP 7907A offers a 
pushbutton back-up feature that copies data from the fixed to the i L 
removable disc and vice-versa in less than three minuits.  Since the CPU is i i 
only locked out for the time it takes to do the back-up, system 1 
downtime is minimized. That means you don't have to wait longer than 
three minutes to get back on the computer! 

r) l 

If you prefer, you can tell the CPU to  initiate the back-up, which r) 
simply means you don't push the copy button; the CPU, in effect, does it 
for you. It's still done directly from disc to disc, and it's done in less than 
three minutes. Of course, back-up can always be done via the CPU, but 
the system may be locked out  for the back-up. This is an option that's 
good to use for partial back-ups, and when you'd like the CPU to 
reorganize the files as it copies them. 

DOOR UNLOCKED DRIVE READY 
PROTECTED IF IXED DISC)  

There's even a built-in data protection device. 
- 

Because of the "write-protect" toggle switch on the front panel, 
valuable o r  sensitive data can be protected at the touch of a button. 
Turn it on and data on the fixed disc cannot be written over or erased. 
Turn it off when the data no longer needs to be protected. 

10- 10 



\The removability of th.e disc cartridge means the HP 7907A is 
ideal for a variety of applications. 

Users in the  C A D / C A M  industry will find this disc drive extremely 
useful, since large volumt.s of data are common and need to be 
interchanged quickly and easily. It will be equally desirable in automated 
testing environments, where quick system reconfiguration is required. 
In security and intelligence applications data security is critical, so the 

. ability to remave the disc cartridge and lock it away is essential. And, 
when large amounts  of data are recorded o r  taken off-line quickly, as  in 
data logging, an  easy to  handle removable disc cartridge is invaluable. 

And it's all in a compa.ct package! 
T h e  H P  7907A is less than 7 inches high and 13 inches wide, so it can 

be used as a desktop model, o r  can be easily put  into the  Hewlett- 

0 
Packard mobile mini-rack, o r  :standard 19-inch EIA rackmount. 

HP 9000 systems. 

D 
Compare the HP 7907A to its predecessor, the HP 7906. 

With twice the storage capacity and one-tenth the  physical size, the 
H P  7907A is truly in a cl,-lss ahead of the H P  7906. But that's not the 
best part . . . the  H P  790'7A is only one-third the cost per megabyte! 

10- 11 



Technical Data: 

I 

k 

r, i 
4.0 ms HP 7 W A  i n  stand-alone cabinet: 1 

' Average .rotatiha1 delay: 
30b0 Height: 186.3 rnm (7.1 in.) 

ms Width: 325.1 mm (12.8 in.) 
Average time transfer 1 kbyte: 1.14 k p t h :  467.4 mm (18.4 in.) 

I 

. I 
- Total average trafisaction time 

(exctudiG system overhead): 44.3 ms w-t 
~axb.um d&c transactions per secdnd, for HP 79WA 

i'&& transfers, less system overhead: 224  ns* Shipping: 29.1 kg (64.1 Ib) 
Net: 25 kg (55 Ib) 

*&firs i~ fuh tn id  disc perjorrnnttrr: trw I /O mts tnrrt r )  
iwl~ik tk idhiidul spkm ronfigumtion rp#i(ntbm nnd nre Envimnnrnul wuimments 
~pfiffrntien diped~trt. Note: Before installing the HP 7907A, refer to the Sitt 

Ensirowtlni,nC k ~ ~ ~ , i n n ~ ~ t ~ i ~ t s  for Dlw/Tfi!ii Driavr Mnllunl, T )  
€ I & e & b g M ~ t d t i C S  part number 5955-3456. Available at your local 

t k k @  : O t y  godtgg!@tnat@ Hewlett-Packard Sales Office. 

ltem h I l # r  h t a  8ytn Data W d a  Sarclla Tracks 
P a  Per Per hr Pet 

Mc@t -- (trpid aperatirrg) 
7WIA Disc Drive: 145 watts (495 Btulhr, 125 Kcalslhr) 

EkctrpmPgwtica- 
Radiated and conducted interference: 

MP79WA - For U.S.A., designed to meet FCC Docket 
20780 for Class A computing devices. 
HP 7907A - Fpr Europe, designed to meet applicable 
VDE requirements for computing devices. 

HP 7907A 
41 Mbyte disc drive, integral CSl8O controller, disc car- 
tridge, and I-metre HP-IB cable. 

Available options 
015 - 240Vl50 HZ 
550 - Deletes HP-IB cable 

Accessories supplied with each HP 7907A I 

Dix Driw Ownrr's Mntlunl(07907-90901) 
Sitt Eriroar.r~~tnl Ri,rluirnar~h for Dijc/Tn,r* Drins (5955-3456) r )  
One 20.5 Mbyte Removable Disc Cartridge (97907A) 

Accessories NOT supplied with each HP 790714 
HP 19507A Rackmount Kit for 19-inch EIA equipment 

racks. 
HP 92211RIL Desk-height stand-alone cabinets for stack- 

able peripherals and systems. 

SpfW 
The Eli' 7 W A  meets all applicable safety standards of the 
foltowing: 

IEC 380 and 435 
UL 114and 478 
CSA C22.2 No. 154 

! 

Hewleft-Psekard, in a continuing effort to offer excellent producfa at a fair value, reserves the right to change specifications, designs, and models without notice. 

For assistance call the H P  region'il office nearest you: Eastern 3011258-2000, Midwest 3121255-9800, Southern 4041955-1500, Western 801/500-3700. 
Canadian 8001387-3867. O r  write to: Hewlett-Rcklrd, I820 Embarc.ldeni Rcwd, Palo Alto, California 94303; in Europe: Hewlctt-I'.irkar~l S.A., 
7 rue du Bois-du-Ldn. P.O. Box 364, 121 7 MEYRIN 1, Geneva, Switzerland; elsewhere in the world: Hcwlett-Packard Intt.rcontincnta1. 
3495 Deer Creek Road, Palo Alto, California 94304. 

" ,  

Printed in U.S.A.  7/85 
5953-3665 
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The HP 7911, 7912 and 7914 are complete peripheral 
storage products providing user 110, mass storage, and 
backup capabilities. The HP  7911, 7912 and 7914 
combine an advanced Winchester-type disc drive for 
reliable mass storage and a built-in cartridge tape drive 
supplying cost-effective backup, software distribution 
capability or  an easy path for data interchange between 
systems. A sophisticated microprocessor-based controller 
manages both storage components, integrated into a 
single compact package. 

Features 
Disc drive 

28.1165.61132.1 megabytes of formatted data storage 
capacity 

Advanced Winchester headlmedia technology 

Fixed disc reliability 

Built-in cartridge tape drive 
Easy-to-handle, reliable l lb inch  cartridge tape media 

Automatic error correction 

Automatic tape tensioning and head alignment 

Integral microprocessorbased controller 
Track and sector sparing 

Automatic seek and read retry 

Programmable sector interleaving and 4-kbyte buffer 
to allow matching of data transfer rate to a wide 
variety of systems 

Extensive internal diagnostic capabilities 

Automatic error logging 

Real time error correction 

CS18O instruction set for communication with host 
systems 

HP-IB* interface 

Description 
The HP 7911P, 7912P and 7914P are peripheral 

storage systems combining either a 28.1-, 65.6- or 132.1- 
megabyte fixed disc drive, built-in cartridge tape drive 
with a 67.0-megabyte tape cartridge, intelligent 
controller, and power supply in a convenient stand-alone 
cabinet. The 7911R, 7912R and 7914R include identical 
equipment packaged in a rackmount enclosure. 

Each HP  7911, 7912 and 7914 controller 
communicates with the host system over an HP-IB 
interface utilizing HPs  efficient CSl80 instruction set. 
This interface and instruction set have been adopted to 
provide flexibility in system configuration as well as an 
easy upgrade path For users with expanding mass storage 
requirements. 

Serviceabilitv of the 7911, 7912 and 7914 is enhanced 
by an e~tensiv~self-diagnostic capability resident in the 
controller. Troubleshootine-of intermittent failures is - - " 
facilitated by an error-logging capability which allows 

c . .UD IP  

HP-18: Not lust lEEE46& but lha bt6w.n. daumm(.(1on and suppod 
SYSTEMS (h.t d m  Ih. h h . 1  p.L b s4nrplt*la, W l r m .  

trained service personnel to detect failure patterns over 
time. In addition, a proprietary error correction 
integrated circuit corrects data errors in real time, 
without any degradation to data transfer rates. 0 
Operating specifications 
Disc performance 

7911112 7914 - 
Average controller 

overhead time: 4.0 ms 4.0 ms 
Average seek time: 27.1 ms 28.1 ms 
Average rotational delay: 8.3 ms 8.3 ms 
Average time to transfer 

1 kbyte: 1.2 ms 1.2 ms - - 
Total average transaction time 

(excluding system overhead): 40.6 ms 41.6 ms 

7911112 7914 - - 
Maximum disc transactions f - ) :  

per second, for 1 kbyte 
I 

transfers, less system 
overhead: 24.6* 24.0. I 

' R e l t r s  to fu t~ t lnmentn l  l i i s r  gerformnnce: true I/O m t e s  mus t  include the i 
inrlitiidunl system conligurntion spetificntions nnd nre npplicntion 
~ / e p e ~ d e i l t .  

Tape drive 
Tape speed 
ReadlWrite: 60 ips 
Seek: 90 ips 

Data transfer rate 
System dependent (35 kb~tesls  maximum) 

'Total number of tracks per head is 582 (791117912) and 1,164 
(7914); eight are used as spares for defective track allocation and 
two are used for maintenance tracks. Two additional tracks are 
reserved for future use. Total number of sectors per track is 65, 
with one used as a spare. 

Operating characteristics 
Disc drive 

"The 7911; 7912 and 7914 utilize two heads per surface. 

Tracks 
Per 

1 

572' 

1,152' 

1,716 

4,004 

8,064 

Data 
Capacity 

Byte 
Word 
Sector 
Track 
7911112 Head 

7914 Head 
7911" 

7912" 

7914" 

Sectors 
Per 

1 

64' 

36,608 

73,728 

109,824 

256,256 

516,096 

Data Bits 
Per 

* 

8 

16 

2,048 

131,072 

74,973,184 

150,994,944 

224,919,552 

524,812,228 

1,056,964,608 

Data Bytes 
Per 

1 

2 

256 

16,384 

9,376,148 

18,874,368 

28,114,944 

65,601,536 

132,120,576 



Tape drive 

Overall characteristics 
@Heat dissipation 

700 Watts (2,389 Btulhr) maximum 

Data 
Capacity 

Byte 
Word 
Block 
Track* 
Cartr~dge* 
Tracks 
Cartridges 

e~ l ec troma~net i c  emissions 
Radiated and conducted interference: 

HP 7911112114P - For U.S.A., designed to meet FCC 
Docket 20780 for Class A computing devices. 

'150 foot cartr~dge 
tTotal number of blocks per 150 foot cartndge IS  16,624; 32 are 
used as spares and 240 are used as ma~ntenance blocks. 
5600 foot cartndge 
tTotal number of blocks per 600 foot cartr~dge IS 65,776; 128 are 
used as spares and 240 are used as maintenance blocks. 

HP 7911112114P - For Europe, designed to meet 
VDE 0871 for Level A computing devices. FTZ 
licensed on some HP systems. Refer to your local HP 
sales representative for more information. 

Tracks 
Per 

16 

16 

Words 
Per 

51 2 

523,264 

8,372,224 

2,093,056 
33,488,896 

Bits 
Per 

8 

16 

8,192 

8,372,224 

133,955,584 

33,488,896 

535,822,336 

HP 7911112114R - The rackmount versions of disc 
drives are sold as component products and are 
incomplete in nature. These products have not been 
tested to comply with the limits for Class A computing 
devices pursuant to Subpart J of Part 1 5  of FCC Rules 
which are designed to provide reasonable protection 
against such interference when operated in a 
commercial environment. When installed in a complete 
computing device product, these units require testing 
to the Class A limits. 

Blocks 
Per 

1,022 

16,352t 
4,088 

65,408t 

Bytes 
Peir 

2 

1,024 

1,0461,578 

16,744,448 

4,18r~,112 

66,977,792 

Safety 
HP 7911112114 PIR - CSA certified to CSA 22.2 No. 
154 

HP 7911112114 PIR - Meet all applicable safety 
standards of IEC 380 and IEC 435 

HP 7911112114 P - UL listed to UL 114 and UL 478 

HP 7911112114 R - UL recognized to UL 114 and 
UL 478 

Physical characteristics 
Dimensions 

HP 791111:2114R HP 7911112114P 

Height: 310 mm (1;!.2 in.) 720 mm (28.3 in.) 

Front Panel 
Width: 482 mm (18.9 in.) NIA 

Width (between 
mounting 
holes): 464 mm (111.3 in.) 354 mm (14.0 in.) 

Depth (behind 
front panel): 696 mm (27.4 in.) 711 mm (28.0 in.) 

Depth 
(overall): 744 mm (29.3 in.) NI A 

Weight 
HP 7911112114R HP 7911112114P 

Net: 67.2 kg (148 Ib) 85.4 kg (188 Ib) 
Shipping: 89.9 kg (198 Ib) 117.1 kg (258 Ib) 

Environrnen tal requirements 

Note: Before installing the HP 7911, 7912 or 
7914, refer to the Site Environmental 
Requirements Manual,  part no. 5955- 
3456, available from your local Hewlett- 
Packard Sales and Support Office. 

Power requirements 

System configurations * 
Total cable length is limited to  1 m per equivalent 
HP-IB load. 

Current 
5 7 - 6 6 H z  

8.0 Amps 
7.0 Amps 

- 
- 

Voltage 
Range* 

100 volts 
120 volts 

220 volts 
240 volts 

Each HP 7911, 7912 and 7914 places one equivalent 
load on each of the HP-IB lines. 

Power - 700 Watts 
* All voltages +5%, -10% 

Current 
47.5 - 55 Hz 

8.8 Amps 
7.4 Amps 

4.0 Amps 
3.7 Amps 

In addition to the external HP-IB cable provided, each 
HP 7911, 7912 and 7914 has an internal 1-metre 
HP-IB cable that must be considered when configuring 
the drive with a system. 

'Cotlsult  tllr n l~pmpr int r  systrm ron\ilpurntio~~ lpuidu for sllrrifir ro~t\ilpurntio~l. 

Ordering information 

HP 791117912P: 28.1165.6-megabyte disc drive, 
integral cartridge tape drive, 67-megabyte tape 
cartridge, controller, power supply, stand-alone 
cabinet, and 1-metre HP-IB cable. 

HP 7914P: 132.1-megabyte disc drive, integral 
cartridge tape drive, two 67-megabyte tape 
cartridges, controller, power supply, stand-alone 
cabinet, and 1-metre HP-IB cable. 

HP 791117912R: Same as 791117912P except 
rackmount enclosure replaces stand-alone cabinet and . 

&metre HP-IB cable is included. 

HP 7914R: Same as 7914P except rackmount enclosure 
replaces stand-alone cabinet and &metre HP-IB cable 

15 
is included. 



Available options: 
015 - 220Vl50 Hz operation 
140 - Delete cartridge tape drive 
001 - Dedicated tape controller (for HP 3000 

systems) includes extra 1 m HP-IB cable 
Do1 - Disc media retention (for security-conscious 

customers who cannot exchange disc 
mechanisms) 

t 

Accessories supplied 
Operator instructions: 07912-90901 
Operating and Installation Manual: 07912-90902 

I 
Site Environmental Requirements Manual: 5955-3456 
Tape Head Cleaner Solution (1 f l  oz container) 

A / 
Lint-free Swabs (box of 10) ! 
7911112 - one 67.0-Mb 600-ft tape cartridge 
7914 - two 67.0-Mb 600-ft tape cartridges 

1 
I 1 

Accessories available through an 
HP supply organization 
Table: 92170(; 
Service Manual: 07912-90903 
Tape Cartridges: 

16.7 Mb, i 5 0  ft (package of 5): 88140SISC' 
67.0 Mb, 6b0 ft (package of 5): 88140LlLC' 

Tape Head Cleaner (4 fl oz container): 8500-1251 
Lint-free Swabs (box of 50): 930C0767 

'"C" denobs Inctory certified t n p s .  

Hewlett-Packard, in a continuing effort to o f f ~ r  excellent products at a fair value, reserves the right to change specifications, designs, and models without notice. r) ! 
! 

Forassistancecall the HPregional off~ce nearest you: Eastern 3011258-2000, Midwest 3121255-9800, Southern 4041955-1500, Western 2131877-1282. 
Canadian 4161678-9430. O r  write to: Hewleft-Packard, 1820  Ernbarcadero Road, Palo Alto, California 94303; in Europe: Hewlett-Packard S.A., 
7 rue du  Bois-dulLan, P.O. Box CH-1217 MEYRIN 2 ,  Geneva, Switzerland; elsewhere in the world: Hewlett-Packard Intercontinental, 
3495  Deer Creek Road, Palo Alto, California 94303. 
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HP 793X Familv Disc Drives 

physical 110's results in both faster 
effective access times and improved 
reliability of the  disc drive. 

.The H P  7935H and H P  7935XP are 
high-capacity, high-performance 

a r e m o v a b l e  media disc drives ( the  7933 
versions are  fixed media drives). T h e  
404 Mbyte removable media module 
can be used for private volume 
configurations and disc- to-. disc 
backuplrestore operations, providing 
increased system flexibility 
and greater system uptime. 

*See your H P  sales representative for 
supported configurations. 

Features 
404 Mbytes of formatted !;torage 
1.0 Mbytelsecond 'transfer. rate 

Front panel diagnostic access and 
readout 
Integral microprocessor controller 

Automatic head alignment 

Sector and track sparing 

Automatic er ror  correction 

HP-IB compatible 

1.0 Mbyte cache ("XP" models) 

Description 
Performance 
T h e  404 Mbyte family of disc drives 
contributes significantly to the  overall 
high performance of H P  systems. 
Through implementation of 
controller cache, the  enhanced 
"XP"versions of the family offer 
significant performance 
improvements over the  "H" versions. 
Each drive also has its own  integrated 
controller, allowing for  sector and 
track sparing and automatic er ror  
detection and correction. 

Reliability 
Major contributions to  reliability 
result from a n  automatic head 
alignment capability which reduces 
maintenance requirements and a real- 
time e r ro r  correction process which 
ensures high data integrity. T h e  "XP" 
drives provide even higher reliability 
by reducing the number  of 
niechanical movements of the disc 
drive. T h e  7935 versions come with 
a n  enclosed, removable media module 

which provides a protected 
environment for  prolonged off-line 
data storage. 

Serviceability 
System uptime is increased through 
ease of service. T h e  foam-molded 
cabinetry allows quick access to all 
replaceable assemblies without the  
need for  special tools. In the  7935 
versions, the enclosed media module 
is removable to provide easy access 
for data back-up and private volumes. 
O t h e r  maior contributions are  the 
keypad and alphanumeric display on 
the  front panel, providing a human 
interface to diagnostics. These 
diagnostics monitor drive operations 
and troubleshoot problems to  the 
assembly level. 

Technical Data March 1986 
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Technical Data I 

Operating specifications 
T h e  following chart  gives a raw comparison of the "XP" 
and "H" versions of the drive. Please read the footnotes 
carefully. Consult with your H P  Systems Engineer to  
understand the impact of the "XP" on your system's 
perf orma nce. 

"XP" "H " 

Average controller overhead time: 4.5 ms 3.5 ms 
Average seek time: 24.0 ms 24.0 ms 
Average rotational delay: 11.1 ms 11.1 ms 
Average time to transfer 1 kbyte: 1.0 ms  1.0 ms 
Controller cache impact: - 16.6 ms* 0.0' ms' 
Total average transaction time 
(excluding system overhead): 24.0 ms  39.6 ms 

Disc performance index: 41.7** 25.3 ** 

Overall characteristics 

Heat Dissipation 
1300 Watts (4437 Btulhr) maximum 

r, 
Electromagnetic emissions 
Radiated and conducted interference: 

For U.S.A., designed to meet FCC Docket 20780 f o r  r) 
Class A computing devices. ~ 

For Europe, designed to meet VDE 0871 for Level A 
computing devices. FTZ licensed on some systems. 
Refer to  your local sales representative for more 
information. 

Magnetic operating: < 1 0  gauss a t  any surface r) 
Magnetic nonoperating: < 2 milligauss a t  2 m (7  ft) 

on all surfaces 

Safety , 
* T h e  reduction in time is due to the  reduced number of I 

seeks required for a drive with controller cache. The  The  H P  793X disc drrves meet all applicable safety 

actual performance improvement on a drive will vary, standards of the follow~ng. 
q ;  

depending on the read hit rate and the read percentage; IEC 380 and 435 I 

the  listed values are based on a read hit rate o f  70 percent UL 114 and 478 
CSA no. 154 

1) 1 
and a read percentage of 70 percent. 

System configurations* i 
*'Average disc transactions per second. Refers to  

Total cable length is limited to one  metre per fundamental disc performance; actual 110 rates are  I 
equivalent HP-IB load. application dependent and must take into account system 

overhead, the  system configuration, and the locality o f  e .  O n e  disc drive places one equivalent load on each of the I 

data on  the disc. T h e  read hit rate and the read percentage HP-IB lines. 
will also have a significant impact on performance of the I 

Consult the appropriate system configuration guide for 
"XP" drives. 

specific constraints in conjunction with the host CPU. 

Operating characteristics 

Data capacity (formatted) 
Power requirements 
AC Voltage (2 10%): 120, 208,220, 240 - 

Frequency: 47.5 to 6 3  Hz 
Phase: Single 
Power: 1300 Watts maximum 
Current :  7.6A maximum at 208V 



Physical characteristics 
Dimensions 
Height : 82.5 cm (32.5 in.) 
Width: 55.2 cm (21.7 in.) 
Depth: 83.4 cm (32.8 in.) 

re:Z4 kg (340 lb) 
Shipping: 192 kg (423 Ib) 

Environmental requirenrents 
Note: Before installing a dir: drive, refer to the Site 

Environmental Requilrements Manual, Part No. 
5955-3456, available from your local Hewlett- 
Packard Sales Office. 

Ordering information 
All disc drives include a 404--megabyte disc drive with a 

e fixed or removable media module, integral controller, 
power supply, stand-alone cabinet, and 1-metre HP-IB 

:::iard 208-volt operation. 

Note: All power cords are hard-wired. 

Available options 
120 - For 120-volt operation 
210 - For 208-volt operation in Canada 
220 - For 220-volt operation Canada 
221 - For 220-volt operation in Continental Europe 
222 - For 220-volt operation in Switzerland 
223 - For 220-volt operation in Denmark 
241 - For 240-volt operation in United Kingdom 
242 - For 240-volt operation in Australia and 

New Zealand 

HP 97930XP upgrade kit 
Decreasing the average effective access time of 7933H and 
7935H disc drives on supported systems* is easy. This can 
be accomplished in the field in less than one hour by 
installing the 97930XP Upgrade Kit. The price of the kit 
includes installation by a Hewlett-Packard Customer 
Engineer. 

The  97930XP Upgrade Kit includes a replacement DMA 
PCA, a cache PCA, MR6 firmware IC's, a replacement 
card cage cover, and a 97930XP Upgrade Kit Installation 
Manual (07930-90911). 

Accessories supplied with each drive 
Operator Instructions Manual: 07930-90901 o r  
07935-90901 
Operating and Installatiori Manual: 07930-90902 or 
07935-90902 
Site Environmental Requirements Manual: 5955-3456 

Accessories available through the 
HP supply organization 
Media Module: 97935A (for 7935's only) 
Service Manual: 07930-90903 

For information concerning alternate HP-IB cable lengths, 
contact your nearest H P  Sales Office. 

*See your HP snles repnsentntive for supported ronfigurntions. 



HP 97935A Media Module 

T h e  H P  97935A Media module is a fully formatted and 
removable seven-platter disc pack which is designed for 
exclusive use on the H P  7935 404-megabyte disc drive. 
T h e  enclosed design protects the media from 
contamination while being handled o r  stored. Data 
interchangeability, disc-to-dix back-up, archival storage, 
and use of private volumes are all possible with this 
uniquely designed compact module. 

Media statement 
Any damage sustained to the heads, spindle, o r  media, 
o r  any consequential damage resulting from the use of 
non-HP media o r  CLEANED media is excluded from 
warranty o r  service contract coverage, but will be repaired 
subject to HP's then current standard time and material 
charges. Use of non-HP media o r  CLEANED media, 
however, does not affect warranty o r  service contract 
coverage on other  component! of the drive not associated 
with the head-media-spindle interface. 

Features 
404 megabytes of formatted storage 

Removable and interchangeable 

Fully enclosed design 

Pre-recorded head alignment tracks 

Spare sectors and tracks 

Optional maintenance contract 

Media module physical characteristics 

Dimensions 
Height: 110 mm (4.33 in.) 
Diameter: 388 mm (15.28 in.) 

Weight r, 
Net: 5.4 kg (12.0 Ib) 
Shipping: 9.1 kg (20.0 Ib) r )  
Available spares 
Tracks: 5 0  per module 
Sectors: 16,000 per module 

Hewlett-Packard, in a continuing effort to offer excellent products a t  a fair value, reserves the right to change specifications, designs, and models without notice. 1 

For assistdn~r c,iII the HP regional office nearest you: Eastern 3011258-2000, Midwest 3121255-9800. Southern 4041955-1500. Western 8181506-3700, 
Can,idia~r 116!678-9430. Or write to: Hewlett-Pacliard, 1820 Embarcadero Rmd, Palo Alto, California 94303; in Europe: Hewlett-Packard S A  , 
7, R u e  du tlc~~s-du-Lan, 1'0. BCIX CH-1217 MEYRIN 2, Geneva, Switzerland; elsewhere in the world: Hewlett-Packard Intercontinental, 
3495 17eer Creek Rchid, Palo Alto, Californ~a 94304. 

I 

Printed in U.S.A. 3186 1 
5953-3671 1 

1 
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1. 
Compact size coupled with high 

density data format make the HP 7936 
and the HP 7937 Disc Drives ideal data 
storage for a wide range of multi-user 
computer systems. The HP 7936 and 
HP 7937 are easily matched to HP 
3000, HP 1000, and the HP 9000 com- 
puters. High data density storage is pro- 

vided by state-of-the-art thin film 
magnetic media. Seven eight-inch plat- 
ters in the HP 7937 provide 571 mega- 
bytes of formatted data storage, while 
four platters provide 307 megabytes in 
the HP 7936.These data capacities pro- 
vide the lowest per-megabyte storage 
cost in the HP line-up of disc drives. 

Features: 
571 megabytes (formatted); HP 7937 

307 megabytes (formatted); HP 7936 

2.35 megabytes/second internal burst 
data transfer rate 

20.5 ms average seek tinie 

high reliability 

compact size 

low power consumption 

wide environmental tolerance 

Compact Size 
The physical size of the HP 7936 

and HP 7937 disc drives allows two 
drives to be vertically stacked in a cab- 
inet. This optimizes floor space utiliza- 
tion, allowing the addition of more 
equipment to the data center. The 
modular design offers increased flexi- 
bility in rack mount and cabinet 
configuration. 

Since power consumption is low, 
the installation of multiple units has 
minimal impact on data center air con- 
ditioning requirements. Low power 
consumption and a wide tolerance for 
ambient conditions make the disc drives 
suitable for installation in a variety of 
environments, including the factory 
floor, the data center, and the typical 
business environment. 



Performance "Nighthawk" disc drive. This introduc- cleanliness and process control achieved 
A sophisticated dual servo system tion was followed in 1985 with a 20 during this process ensures that each 

in each drive provides fast head posi- megabyte version. Over 40,000 of these disc provides the highest in data integ- 
tioning with the precise acc:uracy drives are in use and have proven rity and operates reliably for the life of 
required by high track densities. One superior reliability and ruggedness. the unit. 
servo system controls major The HP 7936 and 
arm movement HP 7937 have been Controllers 
across the disc -- expertly developed using Each disc drive includes a controller 
surface while the ' \  - these prior product suc- that best fits system requirements. 
second positions cesses as their foundation. HP-IB forms the foundation for cur- 
the head pre- Tightly controlled rent controllers. Utilizing the intelligent 
cisely on track semi-conductor sputter- protocols of the CS/80 instruction set 
center. This type ing technology is used to and standard cabling, these controllers 
of mechanical manufacture the thin meet the demands of most system 
control system film media used in the applications. 
not only pro- ; HP 7936 and HP 7937. The cache controller contains two 
vides a high .! This manufacturing megabytes of RAM for read cache, plus 
degree of data method provides an ex- a single transaction, non-volatile write 
integrity but also ' tremely smooth surface cache. Read and write cache provide 
improves reli- and superior magnetic qualities.This high speed response without the over- 
ability by making type of surface allows the read/write head of mechanical movements. Read 
the drive less susceptible to the effects heads to fly extremely low. High track cache maintains a copy of frequently 
of environmental stress. density is achieved with a requested data in 

To take full advantage of the high size and precise head RAM to reduce aver- 
bit density available through the use of position control. The age read access time. i. 

@ thin film storage media,VLF:M (varia- overall result is high Write cache gives an j 
ble length frequency modulation) cod- capacity with in- immediate response 2 

to the CPU after a ing is used. Precise mechanical control creased performance - 
and high bit densities allow the HP and low cost. write operation, then f 
7936 and HP 7937 to seek at an average To produce the writes data to the disc 7 

access time of 20.5 ms, and transfer thin film media used during mechanism 
data at burst rates of up to 2.35 mega- in the HP 7936 and idle times. 
bytes per second while maintaining HP 7937, Hewlett- 

Packard custom designed a complete data integrity. 
computer controlled sputter deposition 

Thin Film Media system. The system, the largest ever 
Sputtered thin film media from employed by Hewlett-Packard, main- I. Close-up o f  modular design; 2. Extremely smooth 

Hewlett-Packard was first introduced tains the discs in a precisely controlled, surface o f  thin-film media; 3. N e u ~  smaller unit rnax- 

in 1984 in the 10 megabyte 97501 high vacuum environment imizes f loor space utilization; 4 .  Internal uieu, of head . 
assembly; 5. Heu~lett-Packard clean production line 

the thin film process. The high level of assures quality and reliability. 



Operating specifications 
Access time 
Average controller overhead time: 
Average seek time: 
Average rotational delay: 
Average time to transfer 1 kbyte 

(at 1 megabyte per second over HI'-IB): 
Total average transaction time 

(excluding system overhead): 
Rotation speed: 
Data transfer rate 

30.8 ms 
3600 rpm 

Instantaneous: 2.35 megabytes per second 
Recording density 
Bits per inch (maximum): 18.8K 
Tracks per inch: 1121 

Operating characteristics 
Capacity (formatted) 
Per sector: 
Per track: 
Total: 

Sectors per track: 
Tracks per data surface: 
Number of data heads: 

Number of discs: 

Reliability 
Mean time to repair: 
Service life: 

256 bytes 
31.5 kbytes 

571 megabytes ( H P  7937) 
307 megabytes (HI' 7936) 

123  
1396 

1 3  (HI' 7937) 
7 (HI' 7936) 
7 (HI' 7937) 
4 (HI' 7936) 

30 minutes 
1 0  years 

Overall characteristics 
Heat dissipation (typical): 320 watts (1092 Btulhr) 

Electromagnetic emissions 
Radiated and conducted interference: 

H P  7936 and H P  7937 - For U.S.A., designed to meet 
FCC docket 20780 for Class A computing peripheral 
devices. 
H P  7936 and H P  7937 - For Europe, designed to meet 
EM1 level FTZ 1046184 and provide a Manufacturer's 
Declaration. Refer to  your local Hewlett-I'ackard sales 
representative for more information. 

Safety 
The  H P  7936 and HI' 7937 disc drives meet all applicable 
safety standards of the following: 

IEC 380 and 435 
UL 114 and 478 
CSA C22.2 No. 154 and 143 

Power requirements 
Voltage range' 

Cur ren t  
48 Hz - 52 Hz 58 Hz - 62 Hz 

lOOV 4.4A 4.0.4 
l2OV 3.7A 3.5A 
200V 2.1A 2.1A 

2.1A 2.1A 

r )  
208v  
22OV 2.OA 2.OA 
240v  1.9A 2.OA 
* All voltages ?10% 

Physical characteristics 
Dimensions 
Height: 272 mm (10.69 inches) 
Width: 324.2 mm (12.76 inches) 
Depth: 741 mm (29.16 inches) 
Weight: 56.7 kg (125 Ib) 

r )  

Environmental requirements 
Refer to Site Etr~~irotrmi~rrtnl Ruqurrrrn~trts for Drsr /Tnj iu  Drruvs 
M n n u n l ,  H P  part no. 5955-3456, for more env~ronmental  I 
requ~rements .  ! 

i 

Ordering informat ion 
Disc drive products 
HI' 7937H - 571 megabyte fixed dlsc drive with HI'-IB 
controller 
HI' 7937XI' - 571 megabyte fixed disc drive with HI'-IB 

n 
controller cache 
HI' 7936H - 307 megabyte fixed disc drive with HI'-IB 
controller 
HI' 7936XP- 307 megabyte fixed disc drive with HI'-IB 
controller cache 
(Cabinets must be ordered separately from disc drives.) r, 
Available options 
015 - 50  Hz  operation 
017 - 200, 208, 220, 240 VAC operation 
Std - 6 0  Hz, 100-120  VAC operation 

CabinetslAccessories 
H P  19511A - Two-drive cabinet for  HI' 7936137 disc drives. 
Includes rack slides and filler panels. 
Available options: 
208 - Convenience r e ~ e p t a c l e l ~ o w e r  tap for 6 0  Hz, 208V 
operation. 
H P  19512A - Adapter kit for mounting HI' 7936137 disc 
drives in 19-inch EIA cabinet. 

Upgrade ki ts  
H P  97520XP - Controller cache field upgrade kit for 
H P  7936 and H P  7937 disc drives. 

'For assistance call the HP regional office nearest you: (Eastern) Hewlett-Packard, 4 Choke Cherry Road, Rockville, MD 20850,301/258-2000; (Midwest) 
Hewlett-Packard, 5UJl Tollview Drive. Rolling Meadows, IL, 60008,312/255-9800; (Western) Hewlett-Packard, 5161 Lankershim Boulevard, North 
Hollywood. CA, 9lM31,818/505-5600; (Southern) Hewlett-Packard, 2000 South Park Place, Atlanta, G k  30339,404/955-1500; (Canada) Hewlett-Packard 
Canada Ltd., 6877 Goreway Drive, Mississauga, Ontario, L4V lM8,426/678-9430; (Europe) Hewlett-Packard S.A., 150 Route du Nant-d'Avril, l?O.Box 
C H - W  MEYRlN 2, Geneva, Switzerland, OIl/4122 838-Ill; (Japan), Yokogawa-Hewlett-Packard Ltd., 29-21 Takaido-Higashi 3-chome, Suginami-ku, 
Tokyo, 168,03/331-6Ill; (Far East) Hewlett-Packard Asia Headquarters, 47F China Resources Building, 26 Harbour Road, Wanchai, Hong Kong, 
54833-0833; elsewhere in the world: Hewlett-Packard Intercontinental, 3495 Deer Creek Road, Palo Alto, CA, 94304, USA. +/857-1501. 

Hewlett-Packard, in a continuing effort to offer excellent products at a fair value, reserves the right to change specifications, designs, and models without notice. 1 
I 

Printed in U.S.A. 12186 
5953-3675 
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HP 7942A and HP 7946A 
Disc/Tape Drives 

T h e  H P  7942A and H P  7'>46A are complete Features 
peripheral storage products designed to meet the capacity . 

I 

and performance needs of entry-level multi-user systems. 
They combine a high-performance 51A-inch disc drive fo r  Disc drive 
mass storage with a cartridge tape drive t h ~ t  provides a 
cost-effective method of back.-up, software distribution, 24 megabytes (formatted) - H P  7942A 

and data interchange between systems. Each product also . 55 mepabytes (formatted) - H P  7946A 
includes a microprocessor-ba!;ed controller that manages . ~ ~ ~ ~ ~ d ,  sealed head-med,a design 
both disc and tape drives and ensures the accuracy of all 
recorded data. All these features are packaged in a 5%-inch plated media 

compact, desktop unit. 30 ms  average seek time 



Tape drive upgrade path for  users with growing mass storage t - 
requirements. Low-cost, easy-tehandle, %-inch cartridge tape media 

Product serviceability is enhanced by extensive self- 
Tape cartridges available in 67-megabyte and test capabilities resident in the controller. Troubleshooting 
16-megabyte capacities of intermittent failures is also facilitated by an error 
Transfer rates of up to two megabytes per minute logging capability, which allows trained seivice personnel 
(host dependent) to detect failure patterns over time. . 

i 
i 

Read-after-write capability provides immediate error , 
I 

detection during write operations 

Full compatibility with existing HP cartridge tape 
Operating specifications @ 

- - 
drives ensures dita interchange Disc performance 

Integral microprocessorbased controller 
Automatic error correction 

Extensive internal diagnostic capabilities 

Off-line disc-tetape and tape-to-disc data transfer 

Automatic data error logging 

Real-time error correction 

CSl8O instruction set for communication with host 
systems 

HP-IB compatible* 

Description 
The HP 7942A and HP 7946A are peripheral storage 

systems combining either a 24- or  55-megabyte fixed disc 
drive, cartridge tape drive, intelligent controller, and 
power supply in a compact desktop cabinet. Both 
products are fully configured and ready to operate after 
being simply "plugged in" to an AC power source and the 
HP-IB channel of any supporting system. 

Although compact in size, each product is designed to 
meet the capacity and performance needs of entry-level 
multi-user systems, and to deliver the ruggedness, 
quality, and reliability typical of HP products. 

Each product contains a fixed disc drive mechanism 
utilizing 5%-inch plated disc media for high data storage 
densities. The disc mechanism also features a sophisticated 
"closed-loop" servo system and rotary actuator, providing 
fast data storage and retrieval. The result of these 
features is a medium capacity, high performance disc 
mechanism in a compact space. 

Average controller overhead time: 1 0  ms 

Average seek time: 

Average rotational delay: 

Average time to transfer 1 kbyte 
(at 625 kbls): 

Total average transaction time 
(excluding system overhead): 

Disc performance index: 207 

t M a x i m u m  disc transactions per second, for 1 kbyte transfers, 
less system overhead. T h e  index refers to fundamental disc 
performance; true I/O rates are applicafion-dependent and must O 
take into account system overhead, including the individual 
system configuration specifications. 

I/O comparison: 

HP 7942 and 
HP 9134XV HP 7908 HP7946 HP 7912 f) 

Tape performance 
Tape speed: 

ReadlWrite: 60  IPS 
SearchlRewind: 90 IPS 0 

Maximum sustained transfer rate: 34 kblst 

t Maximum sustained transfer rate does not necessarily reflect 9 
system throughput, which varies depending upon applicafion, file 
structures, and driver implementations. 

The cartridge tape drive included in each product uses 
a convenient DC600-type, prefofmatted data cartridge. Operating characteristics 
Tape drive features include read-after-write, automatic 
error correction, and a built-in media monitor, which Disc drive formatted capacity 
indicates a tape cartridge is nearing the end of its useful 
life - features which ensure the protection of valuable 
user data. Increased reliability of both the tape media and 
the drive motor is achieved through the use of an electre 
mechanical servo control that gently accelerates and 
decelerates the motor when moving the tape. 

The controller in each product is designed to 
complement the performance of both the disc and tape, 
and to ensure accuracy of data storage and retrieval. The 
controller communicates with a host system through an 
HP-IB interface using HP's efficient CS180 Instruction 
Set. This interface and instruction set permits additional 
storage devices to be installed quickly, offering an easy 

ORe, HP-tl: NOI lust IEEE~EE, but the h a r b a m ,  docum*ntabon and supporl 6 ~ e w l e t t - ~ x k a d .  in a continuing effort to offer excellent ~rodrrts at a fair i 
that dollvon tho shortest patklo a computation syslern. value, r w m r  the right to change specifications and models without notice. i 



Tape drive formatted capacity 

'150 foot cartridge 

Overall characteristics 
Power 
Vol t a~e  (true RMS): 

113~ setting: 100V, 115V, 120V, single phase 
(inclusive tolerance range is 90V to 132V) 

230V setting: 220V. 240V. single phase 
(inclusive tolerance range is 180V to 264V) 

Frequency: 47.5 to 66 Hz 

Typical current: 
115V setting: 1 .54 
230V setting: 0.80A 

Typical power: - .  
1 1 5 ~  setting: 120W 
230V setting: 120W 

Heat dissipation - 
120  acts (410 Btulhr) typical 

Electromagnetic emissions 
Radiated and conducted interference: 

For U.S.A., designed to meet FCC Docket 20780 
for Class B computing devices. - 

For Europe, designed to meet VDE 0871 for Level B 
computing devices. FTZ licensed on some HP systems. 
Refer to your local sales representative for more 
information. 

Safety 
Meets,all applicable safety standards of the following: 

IEC 380 and 435 
UL 114  and 478 
CSA C22.2 no. 154 

Physical characteristics 
Dimensions 

) Height: 208 mm (8.2 in.) 
Width: 325 mm (12.8 in.) 
Depth: 285 mm (11.2 in.) 

Weight 
Net: 15.8 kg (34.8 Ib) 
Shipping: 19.6 kg.(43.3 lb) 

Environmental requirements 
Note: Before installing the disc drive, refer to 

the Site Environmental Requirements 
Manual ,  part no. 5955-3456, supplied 
with the discltdpe drive. 

System configurations* 
Total cable length is limited to one metre per 
equivalent HP-IB load. 

One  HP  7942A or  H P  7946A places one equivalent 
load on each of the HP-IB lines. 

For information concerning the use of HP-IB cable 
lengths other than the standard 1-metre cable, contact 
your nearest HP Sales Office. 

Ordering information 

HP 7942A or HP 7946A 
Includes a 24- or .%-megabyte disc drive, cartridge tape 
drive, integral controller, power supply, stand-alone 
cabinet, power cable, and I-metre HP-IB cable. 

~vailable options 
015 - For non-U.S. shipments. Voltage Selector switch 

set for 230V operation 

550 - Delete 1-metfe HP-IB cable 

Accessories supplied with each disc/tape drive 
Owner's Manual: 07942-90901 

Site Environmental Requirements Manual: 5955-3456 

67-megabyte tape cartridge (formatted and certified) 

Tape head cleaner: 8500-1251 

Cleaning swabs: 9300-0767 

Two fuses (5-ampere, 250V, no time delay): 2110-0010 

Accessories available through an HP supply 
organization 
Service Manual: 07942-90903 

CSl80 Instruction Set Programming Manual: 5955-3442 

CS/80 External Exerciser Reference Manual: 5955-3462 

92211A Cabinet - a desk-height stand-alone cabinet for 
the disc drive and other desktop stackable peripherals. 

19501A Rack Mount - provides for mounting the disc1 
tape drive in a standard 19-inch EIA equipment rack. 

*consult the appropriate system configuiration guide for specific constraints in conjunction with the host CPU. 
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For assistance call the HP regional office nearest you: Eastern 3011258-2000, Midwest 3121255-9800, Southern 4041955-1500, Western 8011506-3700, 
Canadian 8001387-3867. Or write to: Hewlett-Packard, 1820 Embarcadem Road, Palo Alto, California 94303; in Europe: Hewlett-Packard S.A., 
7 rue du Boisdu-Lan. P.O. Box 364, 1217 MEYRIN 1, Geneva. Switzerland; elsewhere in the world: Hewlett-Packard Intercontinental, 
3495 Deer Creek Road, Palo Alto, California 94304. 

Printed in U.S.A. 12184 
5953-3659 



- - - - -- 

HE WLETT-PACKARD 
HP 7957A and HP 7958A 
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The H P  7957A and 7958A disc drives usher in a new 
era in Hewlett-Packard mass storage technology. . . now 
5%-inch disc drives offer the high capacity and high 
performance previously found only in our  14-inch disc 
products. 

High capacity, attractive low price 
With 81 megabytes and 130 megabytes of formatted 

capacity, respectively, the new H P  7957A and 7958A are 
the highest capacity 5%-inch disc products offered by 
Hewlett-Packard. Their attractive entry-level pricing 
results in a-substantial reduction in cost per megabyte over 
previous H P  midrange disc drives. 

Performance for multi-user applications 
Both the H P  7957A and 7958A provide the performance 

demanded by today's commercial and technical multi-user 
systems and engineering workstations. These new 
products feature a 29 millisecond average seek time and a 
burst  data transfer rate of 1.25 megabytes per second. 
Combined with a new low-overhead controller that 
accurately and swiftly processes each transaction, the H P  
7957A and 7958A offer performance levels previously 
found only in more expensive 8-inch and 14-inch disc 
drives. 

Quiet and compact 
The compact packaging of the H P  7957A and 7958A 

allows them to  be tucked away in H P s  attractive mini-rack 
r )  I 

cabinetry, o r  placed unobtrusively in desktop applications. 
With a sound power level of 52 dB(A), both drives are 
barely audible in an office environment. I 

i 
Reliability and ease of support 

The  H P  7957A and 7958A boast new, low monthly 
n 

support costs that are a direct result of continuing 
improvements in reliability. Should a disc-related problem 
occur, self-test and error-logging capabilities allow service 
personnel to quickly troubleshoot failure modes. Repair 
time is minimized by a design that allows quick 
access to  the field replaceable assemblies. 

The  8 I tnegnhytr HP 7957A is or1 excc~llcirt c ~ r ~ t r y - l l ~ ~ ~ l  liisc riri~-to for 
HP 9000 S r r i a  300 u~orkstnticlrts rurrrrirrg HP-UX. 

Shown Irere in n rj~sktop cor~figurntion, the HP 7958A lrns //re copocity ntrri 
perfonnonce to complemrtrt tlris HP 1000 A900 renl-tittle conrputer. 



Features 
'gh capacityAow price 

*e 81 megabytes - HP 7957A 
130 megabytes - HP 7958A 
low, entry-level pricing 

High performance 

a 29 ms average seek time 
1.25 megabyteslsec burst data transfer rate 
low overhead controller 
16 kbyte data buffer 

Compact packaging 
desktop use 
HP Design Plus cabinets available 
19-inch rackmount adapter kit 

a 
Performance specifications 

&rzYE-: rac k 
Average 
Maximum 

7 ms 
29 ms 
63 rns 

R o t a t i d  Speed 3600 rprn 

@hta  trader rate 

Burst 1.25 rnegabytesls 
Average 853 kbytesls 

Average transaction time 
Average controller overhead 

a ~ v e r a g e  seek time 
Average rotational delay 
Average time to transfer 1 kbyte l (at 853 kbytesls) 
Total average transaction time 

(excludes system overhead11 

Disc performance index 
(110's per second) 

Disc VO comparisons 

Random seeks, 1 kbyte transf'ers: 

Product 110's per second* 
795717958 24.1 
794517946 20.0 
7914 24.0 
791117912 24.6 
793317935 25.7 
793617937 32.5 ' *Mnximuin  iliw i rnnnc t ims  per snontl,, for I kbyte trnt~sffvri, less system 

overlrt~nd. Refers to furrdnmerrtnl rlirr performnnce; true 1/0 rntes nre 
nliplicntiort rlc~per~tlc~rit nntl must t n k  into nccount system overlrend, including 
tile irrriioidunl systc3nr cor~figurntimi spc~cificntions. 

Ideal for offlce use 
quiet operation 
low power requirements 
office environment specifications 

Reliable design 
5%-inch thin film media 
extensive factory testing 
automatic error correction 
automatic error logging 
new, low monthly support rates 

Compatible design 
CSl80 instruction set 
HP-IB interface 

Capacity specifwations 
Data capacity (formatted) - HP 7957A and HP  7958A 

Data Bib Data Bytes Sectors Tracks Heads 
Item Per Per Per Per Per 

Byte 8 
Sector ,2,048 256 
Track 129,024 16,128 63' 
Head 130,701,312 16,337,664 63,819 1.013. 
HP 7957A 653,506,560 81,688,320 319,095 5,065 5 
HP 7958A 1.045.610,4% 130,701,312 510,552 8,104 8 

'There i s  one spure sector per track and sir spurn kaclrs per head. 

Overall specifications 
Heat dissipation 
Maximum: 85 Watts (290 Btulhr, 73 kcalslhr) 
Typical: 65 Watts (222 Btulhr, 56 kcalslhr) 

Electmmagnetic emissions 
HP 7957Al7958A - For U.S.A., designed to meet 
FCC docket 20780 for Class B computing peripheral 
devices. These products comply with the limits for a 
Class B computing device pursuant to Subpart J of 
part 15 of the FCC Rules. See instructions if 
interference to radio reception is suspected. 

HP 7957A17958A - For Europe, designed to meet 
EM1 level FTZ 1046184 and provides a Manufacturer's 
Declaration. Refer to your l&al sales representative 
for more information. 

Radiated and magnetic interference 
Magnetic nonoperating: < 2 milligauss at 2 m (7 ft) 

on all surfaces 
Magnetic operating: < 5 gauss on all surfaces 

Safety 
CSA certified to CSA 22.2 No. 154. 
Meets all applicable safety standards of IEC 380 and 

31 IEC 435. 
UL listed to UL 1 14 and UL 478. 



Power requirements 
Voltages (true RMS): 
115V setting: 100V, 115V, 120V, single phase 

(inclusive tolerance range is 90V to 132V) 
230V setting: 220V, 240V, single phase 

(inclusive tolerance range is 180V to 264V) 
Frequency: 47.5 - 66 Hz 

Typical Current: 
115V setting: 0.80A (true RMS at 115V, 60 Hz) 
230V setting: 0.50A (true RMS at 230V, 50 Hz) 

Environmental requirements 
Note: Before installing a disc drive, refer to the Site 
Environmental Requirements Manual, part no. 
5955-3456, available at your local Hewlett-Packard Sales 
Office. 

Ordering information 1 

HP 7957A and HP 7958A include: 
a disc drive (81 or 130 megabytes, respectively) 

0' 
integral controller and power supply 

Typical Power: stand-alone cabinet 
115V setting: 84 V-A (115V, 60 Hz) . power cable 
230V setting: 97 (230V1 50 Hz) l-metre HP-IB cable 

Adoustic Emissions 
Average sound pressure level (LpA): 
Sound power level (LwA): 

Overall characteris tics 
Physical characteristics 

90-day on-site warranty (parts and labor) 

41 dB(A) Available options ( 9 1  
52 dB(A) 

015 - For non-U.S. shipments: Voltage selection switch i I 

Dimensions 
Height: 132 mm (5.2 in.) 
Width: . 325 mm (12.8 in.) 
Depth: 285 mm (11.2 in.) 

Weight 
Net: 
Shipping: 

System configurations* 
Total cable length is limited to one metre per equivalent 
HP-IB load. 
One HP 7957A or 7958A places one equivalent load on 
each of the HP-IB lines. 

for 230V operation. 
550 - Delete 1-metre HP-IB cable. 

Accessories supplied with each drive 
Disc Drive Owner's Manual: 07957-90901 
Site Environmental Requirements Manual: 5955-3456 

i 
Accessories available through an HP supply 
organization 

0 i 
Service Manual: 07957-90903 
CS/80 Instruction Set Programming Manual: 5955-3442 
CSI80 External Exerciser Reference Manual: 5955-3462 
HP 19500B Rack Mount Kit for mounting in a standard 

19-inch EIA cabinet. 
HP 92211-Series cabinets. 

n 

'Consult  the nppropnnte s p t e m  configurntion guide for s p i f i c  constmints in  
conjunction wi th  h ~ e  \rod CPU. 

For assistance call the HP regional office nearest you: (Eastern) Hewlett-Parkard, 4 Choke Cherry Road, Rockville, MD 20850. 3011258-2000; (Midwest) 
Hewlett-Packard. 5201 Tollview Drive. Rolling Meadows. IL. 60008. 3121255-9800; (Western) Hewlett-Packard. 5161 Lankershim Boulevard. North 
Hollywood. CA. 91601, 8101505-5600; (Southern) Hewlett-Packard. zOOO South Park Place, Atlanta, GA, 30339, 4041955-1500; (Canada) Hewlett-Packard 
Canada Ltd., 6877 Coreway Drive, Mississauga, Ontario, L4V 1M8, 4161678-9430: (Europe) Hewlett-Packard S.A., 150 Route du Nant-d'Avril, P.O. Box 
CH-1217 MEYRIN 2, Geneva, Switzerland, 011141 22 838-111; (lapan), Yokogawa-Hewlett-Packard Ltd., 29-21 Takaido-Higashi 3-chome, Suginami-ku, 
Tokyo, 168,031331-6111; (Far East) Hewlett-Packard Asia Headquarters, 47F China Resources Building, 26 Harbour Road, Wanchai. Hong Kong, 
51833-0833; elsewhere in the world: Hewlett-Packard Intercontinental, 3495 Deer Creek Road, Palo Alto, CA, 94304, U.S.A. 4151857-1501. 

Hewlett-Pxkard, in a continuing effort to offer excellent products at a fair value, resewer the ri& to change specifications. designs, and models withouk notice. 



H E W L E T T - P A C K A R D  

20 Megabyte Hard Technical Discs Data NOV. '86 

developed technology from 
top to bottom! 

Now you can transport 
your disc drive with 
confidence . . . Its shock and 
vibration capabilities allow 
you to move it as needed 
without the extreme 
caution required with other 
drives. 

Work Station Capacity 
20 Mega byte Capacity 
allows you to store up to 
20,000 typewritten pages of 
data - the perfect size for 
the single-user 

) environment. 

Write Protection 
Supported on the HI' 9000 
Series 200 and 300, the new 
write protect feature allows 

the user to prevent 
unauthorized modification 
of a chosen section of the 
hard disc. 

Now, you can distribute 
programs outside your 
direct span of control, 
confident that the integrity 
of those programs is 
assured. 

Data Protection 
HP's Initialize * Protection 
.Feature helps insure your 
data integrity and prevent 
data loss. Just flip a switch 
and be assured that you 
won't reinitialize (reformat) 
your hard disc accidently! - 
.Now you can experience 
.the same protection that 
you're accustomed to with 
:your floppy-based system. 
' Initialize = format 
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Increased Data Throughput 
HP's Advanced Disc 
Con troller Design utilizes 
HP's VLSI** technology in 
conjunction with a full 
track buffer to maximize 
your system performance. 
Our con troller automatically 
adjusts the data rate to the 
best rate your specific 
application can attain. 

IBM Corn atibilit P Y Support or the 9 54H is 
provided by the 
Touchscreen I1 as well as 
the HP Vectra PC and IBM 
PC/XT/AT. Operation with 
the HP Vectra PC, IBM, 
Compaq, AT&T 6300, and 
Olivetti M-24 computer, 
requires our 88500A Disc/ 
Tape Interface. 
" Very large scale integration 



Performance Characteristics . CAPACITY HARD DISC 
Unfonnatted .................................... 28.1MB 
Fonnatted 

256 BytedSector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20MB 
Sectors per Track 
256 By tes/Sector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 . TRANSFER RATE . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 Mbit/secl 
(mechanism) . AVERAGE ACCESS TIME 

(defined as average seek time + 112 rotational time) . . . . . . . . .  75 ms 

' The transfer rate listed is a disc mechaniim transfer rate. The system 
rate obtained is dependent upon the computer and the application 
used. 
Maximum sustained rate is 150 KBlsec. on writes, 195 KBlsec on reads. 

Functional Characteristics . ROTATIONAL SPEED . . . . . . . . . . . . . . . . . . . . . . . . . . .  3000 rPm . RECORDING TECHNIQUE . . . . . . . . . . . . . . . . . . . . . . . . .  MFM . INTERFACE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  HP-I8 . TOTAL TRACKS PER SURFACE . . . . . . . . . . . . . . . . . . . . . .  1408 
(includes spares and system tracks) 

8 TRACKS PER INCH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1800 . RECORDING SURFACES . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

Environmental Ranges . TEMPERATURE' 
Operating . . . . . . . . . . . . . . . . . . . .  10°C to W C  (0°C to W C  91548) 
Non-Operating . . . . . . . . . . . . . . . . . . .  1KP to 60°C (91530 & 91548) . HUMIDITY 
Operating' . . . . . . . . . . . . . . .  5% to 95% (91540) RH (non-condensing) 

20% to 80% (91539) RH (non-condensing) 
29°C max. wetbutb temperature 

Non-Operating (without flexible media) . . . . . . . . . . . .  5% to 95% RH 
(non-condensing) . ALTITUDE 

Operating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 to 4572 m 
(0 to 15,000 ft) 

Non-Operating . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -304 to 15,240 m 
(-1000 ft to 50,000 ft) . SHOCK' 

End Use Handling . . . . . . . . . . . . . . . . . . . . .  50 ips half-sine < 3 ms 
Tranapo-tion . . . . . . . . . . . . . . . . . . . .  30 G's trap.; A V = 292 inlsec 
.VIBRATION (3 major axes) 
Operating (Random) . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 0.30 G rms 
Non-Operating (Random) . . . . . . . . . . . . . . . . . . . . . . .  - 2.41 G rms 
.ACOUSTIC NOISE . . . . . . . . . . . . . . . .  (020 kHz A-weighted scale) 
Average sound power (Nomind) . . . . . . . . . . . . . . . . . . . . . . . .  46dB 

The HP 91548 (and HP 91538 with no media inserted) have k n  oper- 
ated at 50 degree C and ambient humidity (approximately 7%) with no 
errors or performance degradation. 

' Shock information is derived from specific tests, designed and adminis- 
tered by HP. These tests apply shock to each of six faces for one occur- 
hnce only. 

Power Requirements . VOLTAGE (switch selectable) 
Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  86-127V- (115V setting) 

195253V- (230V setting) . FREQUENCY 
Nominal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60Hz 
Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48-66Hz . MAXIMUM POWER CONSUMPTION . . . . . . . . . . . . . . . . .  50 W 

P h  sical Characteristics . D L E N s I o N s  
Height . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  106 mm ( 4.2 in) 
Width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  325 mm (12.8 in) 
Depth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  285 mm (11.2 in) 

%. WEIGHT 
'Net 
91538 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.7 kg (16.2 lbs) 
91548 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.8 kg (14.9 Ibs) 

Shipping 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91538 9.4 kg (20.8 Ibs) 

91548 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.9 kg (19.5 Ibs) 

System Support  
HP 9000 Series 200 & 300, Touchscreen 11, HP Vectra PC, IBM PCIXTIAT, 
COMPAQ Portable, AT&T 6300. Olivetti-M24, HP Portable PLUS 

Ordering Information 
20 Mbyte formatted capacity Winchester with 720 KB 
3 112" Microfloppy Drive . . . . . . . . . . . . . . . . . . . . . . .  91538 

. . . . . . . . . . . .  20 Mbyte formatted capacity Winchester 
Discrrape Interface Card for HP Vectra PC, IBM PCIXTIAT, 

. . . . .  COMPAQ Portable, AT&T 6300, and Olivetti-M24 

Accessories Supplied 
9153B 
Operator's manual, power cord, two fuses, one 3 112 
Microfloppy. 

91548 
Operator's manual, power cord, two fuses. 

Accessories Available 
HP-IB Cablee 
0.3 meter (Right angle) . . . . . . . . . . . . . . . . . . . . . . .  92220R 
0.5 meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10833D 
1.0 meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10833A 
2.0 meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  108338 

Safety and EM1 Compliance 
Underwriters Laboratories, Inc.: Recognized component for 

electronic data processing equipment and office appliance 
(1 
5 Canadian Standards Association: Certified as component for use 1;- 

data processing equipment. 

International Electrotechnical Commission: Certified by 
Packard as component for use in equipment designed to 
IEC 380 and IEC 435. 

EM1 (Electro-Magnetic Interference): Designed for use in equipment 
that must meet FCC Class B and VDE Level B. 

Questions concerning regulatory agency compliance should be 
directed to the local Hewlett-Packard Sales and Service Office. 

Warranty and Service 
The Hewlett-Packard data storage peripheral described in this 

data sheet is warranted against defects in materials and 
workmanship for a period of one yea; from date of purchase. 
For warranty service or repair, return this product with proof of 
purchase to a Hewlett-Packard Field Repair Center or an 
authorized dealer. Contact your local Hewlett-Packard sales 
office for the address of the Hewlett-Packard Repair Center or 
authorized dealer nearest you. A copy of the complete warranty 

0 
statement is available upon request. 

HP offers complete service and maintenance worldwide 0 
Maintenance agreements are available for all HP data storage 
products. Advantages of these agreements to the customer 
include a fixed annual cost, individualized cost-effective 
contracts, a choice of response time, and the option of either on- 
site or service center repair. Current U.S. rates can be 
determined by contacting your local HP Sales Office. 

The selection and use of media, supplies and consumables is 
the customer's responsibility. Hewlett-Packard reserves the right 
to exclude from this agreement any repalrs for damage to HP 
products which HP reasonably determines or believes was 
caused by use of non-HP media. Hewlett-Packard will, upon 
request, repair such damage on a time and material basis. 

The information and specifications presented in this data 
sheet are subject to change without notice. 

For assistance call the HP regional ofhce nearest you: Eastern 3011258- 
2000, Midwest 3121255-9800, Southern 40919551500, Western 2131506-3700, 
Canadian 4161678-9430. Or write to Hewlett-Packard, 700 71st Ave., 
Greeley, Colorado 80634; In Europe, Hewlett-Packard, S A , P.0 Box, 
150, Route Du Nant D'Avnl, CH-1217, MEYRIN 2 (Geneva) Sw~tzerland; 
elsewhere In the world, Hewlett-Packard Intercontinental, 3495 Deer 
Creek Road, Palo Alto, California 94304. 

Printed in  U.S.A. 11186 
5953-6872 
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Hewlett-Packard offers you a full line of data storage and backup solutions to fit your personal or technical 
computer needs. Our products include our 10,20, and 40 Megabyte Winchester hard disc systems as well as a 
low cost 114" tape backup solution. We also offer you 3 112" microfloppies and 5 114" flexible disc drives. 

The followirrg information will guide you in the proper selection of a data storage solution to complete or 
expand your computing system. Enclosed you'll find product descriptions, system configurations, technical 

the ideal choice based on those needs. 
specifications, and ordering information to help you define your personal data storage needs and help you 

3 112" MICROFLOPPY DATA Personal Workstation Microfloppies 
STORAGE SYSTEMS 

The 3 112" microfloppy family of disc drives 
combines reliability and removable media into low- 
cost compact packages. These features are ideal for 
portable applications, entry level business and 
professional applications such as spreadsheets, 
gra hics presentations, word processing, and data 
ex c r ~  ange. The double-sided, double-density 3 112" 
media stores up to 788 kilobytes of user data. (Specific 
capacity is dependent upon both the computer system 
and the programming language.) 

Portable Microfloppy 

HP 9114B Portable 3 112" Disc Drive, Battery-operated 

Designed for HP's Portable computer family as 
well as Senies 40 and Series 70, the HP 91148 provides 
up to 710 Kbytes of formatted capacity in a 
lightweight, battery-operated package. The 3 112" disc 
drive can read, write, and initialize media in both 
single-sided and double-sided formats. This feature 
allows data exchange with single-sided drives 
currently in use. In addition data may be exchanged 
between the Portable and the Touchscreen systems. 
The space-saving size and lightweight features allow 
the HP 91148 Portable to be stacked on your desk 
with your ThinkJet printer. 

The LED "Fuel Gauge" on the front panel 
indicates the state of battery charge. This feature 
allows you to easily track battery charge. 

HP 91220 Double-sided 3 112" Dual Drive 
HP 9122s Double-sided 3 112" Single Drive 

The HP 9122D is a highly reliable, double-sided 3 
112" microfloppy designed for use with HP's desktops 
and personal computers. Available in both dual and 
single configurations, the HP 9122D and HP 9122s 
pravide up to 788 Kbytes per drive of formatted (7j 
capacity. The 3 112 disc drive can read, write and 
initialize media in both single-sided and double-sided 
formats. This disc drive is s u ~ ~ o r t e d  on the Portable 
and Portable PLUS, the ~ouc'h'screen, Touchscreen 11, 
Series 80, HP 9000-Series 200, Series 300 and Series 
500. 0 

HP 91230 Double-sided 3 112" Dual Drive 

Hewlett-Packard has designed the 9123D 
exclusively for the HP Touchscreen 11. This 3 112" 
drive provides the same formatted capacity as the 
9122D but relies on the Touchscreen I1 for its power 
supply. The HP 9123D media is compatible with both 
the 9122DlS and the 9114B. 
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WINCHESTER HARD DISCS 20 Megabyte Hard Discs 
HP's hard disc systems provide up to 4-0 Mbytes of 

formatted capacity for HP computer systems and offer 
two to seven times the speed of our floppy-based 
system. Sustained transfer rates of up to 5 Mbit per 
second save you valuable time. HP hard disc storage 
solutions add the benefit of convenient data 
manipulation not provided by floppy-based storage. 

In addition to business applications, the HP hard 
disc satisfies the data storage needs of engineering 
and industrial applications. As the price difference 
between the Winchester hard disc and floppy-based 
systems narrows, more HP users are choosing one of 
the following hard disc personal data storage 
solutions: 

10 Megabyte Hard Discs 

HP 9153A-10 MB Hard Disc and Microfloppy 
HP 9154A-10 MB Hard Disc 

The HP 9153A combines the storage and 
performance capabilities of HP's 10 Mbyte hard disc 
with the backup and interchange capabilities of the 3 
112" microfloppy in one compact package. The 
removable media is fully compatible with the HP 
9122D/S, 9123D, and HP 91148 data storage units. The 
9154A, hard disc only model, adds Winchester 
performance and convenience to floppy-based 
computer systems. 

The 9153A and 9154A are supported on the 
Touchscreen 11, Series 80, HP Integral, and HP 9000- 
Series 200, 300, and 500 computers. The 9154A is also 
supported on the IBM PUXTIAT and the COMPAQ 
Portable with the 88500A IXsdTape Interface. Please 
refer to the Configuration Guide for additional 
information. 

HP 9153 B-20MB Hard Disc and Microfloppy 
HP 9154B-20MB Hard Disc 

The storage capabilities of HP's 20 Mbyte hard disc 
and the backup and interchange capabilities of HPs 3 
112" microfloppy are combined in the 91538. The 
removable media is fully compatible with the HP 
9122D/S, the HP 9123D and the HP 91148 data storage 
units. 

The high performance HP 91538 and 91548 are 
well suited for the rugged automated test and 
measurement market as well as for everyday 
application such as word processing, business 
graphics, and spreadsheets. Two new features have 
been integrated into the HP 20 Mbvte hard disc 
drives: whte protection and initialiie protection. The 
write protect feature allows you to prevent 
unauthorized modification of a chosen section of the 
hard disc. The initialize protect feature insures your 
data integrity and prevents data loss. 

The HP 91538 and 91548 are supported on the 
Touchscreen 11, HP 9000-Series 200 and 300. The 
9154B is also supported on the HP Vectra PC, 
Touchscreen 11, AT&T 6300, Olivetti-M24, IBM PCIXTI 
AT, and COMPAQ Portable with the 88500A Disc/ 
Tape Interface. Please refer to the Configuration 
Guide for additional information. 



40 Megabyte Hard Discs 114" TAPE BACKUP 

UP 9133L40MB Hard Disc and Microfloppy 
UP 9134L-40MB Hard Disc 

The Hewlett-Packard 40 Megabyte hard discs 
further the evolution of HP's reliable Winchester hard 
disc family. These systems are designed for users who 
require higher performance and greater capacity. 

The 40 MByte capacity is ideal for both business 
and technical applications such as CADICAM, data 
base management, and accounting. In addition, it 
provides the perfect solution for popular networks 
such as 3COM@, PC Net@, and Hewlett-Packard's 
Office Share@. 

Support for the 9133L and 9134L includes the 
Touchscreen I1 and HP 9000 Series 200 and 300. 
Support via HP 88500A Disc~Tape Interface card 
includes the HP Vectra, IBM PCJXTIAT, COMPAQ 
Portable, AT&T 6300, and Olivetti-M24. 

The Hewlett-Packard Tape Backup Subsystems 
provide a range of solutions to meet your format, r)  
capacity, and performance needs. Our tape system 
provides backup protection against equipment failure 
and operator error. Archival storage for economical, 
long term data preservation as well as online data 
storage are additional benefits of our tape subsystems. 

Low-Cost 114" Tape Backup 0 

UP 9142A Low-Cost 114" Tape Backup 
0 

L The HP 9142A is a low-cost, reliable 114" streaming 
tape backup solution designed for personal computers 
where low cost and high reliability are the key 
criteria. It stores approximately up to 52 Mbytes of 
information when used with the HP Touchscreen and (3 
Touchscreen I1 PCs and up to 60 Mbytes when used 
with the IBM PCIXTIAT on a single cartridge. 
(Capacity is dependent on cartridge length and 
system type.) 

The 9142A uses a soft key driven utility for fast 
and simple backup. This backup utility saves the time 
and frustration of using DOS commands. Extensive 
help screens provide valuable user assistance. 

r) 
Unlike many competitive drives, the 9142A 

subsystem allows both file AND image store and 
restore operations. In addition it offers not only error 

r, 
detection but an emor correction feature. This feature 
utilizes 50% data redundancy for increased reliability. 
Data redundancy uses the redundant data to recreate 
the original data should the tape become flawed. 

The HP 914214 transfers data at a rate of up to 2 
Mbyteslminute without verification and up to 1 
Mbytelminute with verification. Off-line formatting 
saves valuable computer time by allowing the user to 
format, initialize and certify the tape cartridge without 
tylng up the system. 

Support for the HP 91424 is provided by the 
Touchscreen, and Touchscreen I1 as well as the IBM 
PC/XT/AT and COMPAQ Portable. Operation with an 
IBM computer requires our 88500A DisdTape 
Interface. (Cartridges formatted on the 9144A are not 
compatible with those formatted on the 9142A). 



DATA INTERCHANGE INTERFACE SOLUTIONS 

HP 9127A IBM-PC 5 114" Data interchange 

The HP 9127A, single 5 114" disc drive, can format 
discs in IBM-PC formats (PC-DOS 1.0, 1.1, 2.0 and 
2.1) as well as the HP format. 

The disc can be moved between IBM and HP 
computer systems for easy data interchange. The HP 
9127A also allows the user to run off-the-shelf IBM 
software on the HP 9000 Series 300 systems with the 
new HP Series 300-DOS coprocessor card, opening up 
office automation to the technical workstation. 

In addition the HP 9127A gives the HP 
Touchscreen and Touchscreen I1 data compatibility 
with the IBM-PC via 5 114 discs. Connected by the 
HP-IB to the Touchscreen computers, the drive can 
read and write in the 1.0, :l .I, 2.0 and 2.1 IBM-PC 
formats. 

r - ~ 

~ - 1 1  - -  - 

The diagnostic software enshes drive integrity &d 
pinpoints senrice problems. One short slot interface 
iara allows you to connect up to 7 discs and 1 tape. 

Designed for customers who already have an HP- 
IB solution for their personal computer, the HP 
885008 is a sofhvare only product. The HP 885008, in 
conjunction with the 82990A card and appropriate 
software, allows you to run HP-IB instruments on the 
HP Vedra PC as well as disc drives and tape drives. 

The HP 88500A/B supports both the 9154A, 91548, 
9134L discs as well as the 9142A tape. 



SYSTEMIDISC CONFIGURATION GUIDE 

COMBINAllONS DISC DRIVE H05T 

Hod Di.c Drive lkSdlllplN0. of -of Cablea Sent Interface andlor wm- W d & e  with Di.c Cable Required 
................................................................................ 

ROM, Driver or NstCr 
Syutrm Required ....................................... 
Mam storage ROM 

a1  1111151Ynl 
"=%Em- - 

9l-Am 
nZlV9: HP-lb Non HPW85/86A - 82937A 
~ b l t d u Y  HP-18 Inlerfacv 
hmabm: HP86W - 45529 HP-18 
WW.iI)lmdmm a b k  (or 10833) 

(868 & 87 ship wlabk) 

- . . -- . - - -. 
Extended rmss storage ROMs HWA CI Nm- 

t 2 .  -15013 Hm5Am15A 
t 3 . W - 1 5 0 1 3  HPsssFRls SuppaM *' NO(ylnppmd 

(%NOW for w u i r e d  ROW) yzAIXM 2 z  2 
CPiu su+ r&l.uppaM 

.Only 16.7 MB anruppmd on Ihr 91-1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
The q u i r e d  cpemting ~ m a p p l b l b n m k  
sptem for all drives 5954-1143fortheused 
is built in. the HP-I8 drives. 

n ................................................................. 
T b e ~ ~ l l O )  9114 -*bop 91 I& HP4L 
Tbe-k PLUS 9121W 

91PWS MDmanDrnan 
9153m HP-I8 
9 1 M  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
¶ l a  Onr All systems requin 
HP-R c d e  62167hWD HP-IL a h .  

All HP-18 drives q u i r e  10833 
ABOmm HP-IBabk h the HP 62169A 
Nam HP-18 lo HP-IL mnverter 

(5% 2- and higher) 

Thepabbkanmt in i t .  in IBM 
lvmut w191WA. RcpdlWrite HP 
format and PC-DOS 2 M . l  d h .  
Canonlyhwnut16MBdlhc 
ZOMB h r d  diso. (PIYIWB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

914U: The9 lnAis tobcuudwan  
Order Option 1% add-on only s i m  mfiware 

is distributed on 3 In" mdu. Now Serieb 100 shipped 
with one HP-18 a b k .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Non lDBU HP-18 a b k  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
9 1 W .  The 91WA is to be used a an d d -  
Order Option 150 on only s i m  &is disbi- 

butedon31Rinch&. n Nol.: Serin 100 &up@ 
with om HP-I8 a b k .  

Option 001 ( 1 t r c t a r ) r  man- ', I 
mended but m t  q u i d  for the 
9133L and the 9134L. 

Onr HP4I: 821MA HP-R Moduk 
HP-IL- HI7l: BUOlA HP-RModuk 

The TM V b n 8  HP 41 lunited to l28Kll a p c i l y  
system u bull1 onlo 
ail hosts. ad &ti FJn io 63OKB. 

......... 
Nm 

. . . . . . . .  
Non 

82167hWD HP-R o b k a  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
12821A (HP-I8 o b k  induded) Disc driver: DVA 37 (included 

with RTE 6WM) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1-A IHP-lB a b k  indudedl 9121WS.W+5A: Interface 

. . . . . . . . . . . . . . . . . . . . . . . . .  
Baatupismtsuppa(cdb0m 
any of these devicu. . . . . . . . . . . . . . . . . . . . . . . . . .  
9121W is ouppwtcd d y  
with m - A .  driver ID37 - Devim dtiver 

DD.30 ududed with RIE-A 

SdhruelsdiuIibutedon 
singkridcd 3.5 inch mdL. . . . . . . . . . . . . . . . . . . . . . . . . .  
Rr*ue 1.0.0 of the i n a  

AU others: ID.37 DD.33 and 
A.85 &re rrkase. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BZrmAm HP-IB a b k  The required opn t ing  

or system for .U drives 
10833 HP-18 a b k  is built in. 

Non 
V h " 8 ~ m e  
w a f  amund pmdum whm 
f o l m m n ~ t h e a O M B ~ d ~  
(9153548 & 9 1 W L )  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
l W ~ , l W ~  9133L 4 M g ,  IiP-lb Non 10833 HP-18 cable All q u i r e  operating Upto3ahnd-.lonediac 

91% sphm.  8.07.00 drivesnuybeddedtoa 
91538 diwbukup d&. 
91548 . . . . . . . . . . . . .  

10833 HP-18 ab le  For information Rguding the 
HPSm)ScricsZm, 
order the folhming configun- 
lbn informatm and order 
Nidcs:~200-09800.90020 

NOW: 
series zoo. m 
shivad with one HP-IB 9134L 

9 1 U m  
9154- . . . . . . . . . . . . . . . . . . . . . . . . . .  

9ORIsaL.Sa) 9122I)uS 
91WA 
9133L 
9134L 
9153- 
9154Am . . . . . . . . . . . . . . . . . . . . . . . . . .  

BM+C 9134L 
DM-XT 91424 
DM-AT 91% 

9154B 

ad;. 
.................................................... 

m 1 n e r l - Z  HPlil Non 
. . . . . . . . . . . . . . . . . . . . .  
27110A One shipped with 
each host mmputer. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Fa information regarding the 
HP90mSefieaZmandS00. 
order the following cbnfigun- 
tion infanution and order 
Nides: 
Lm-ososo-m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PC-D05 2.0.3.1. and 3.2 The 11115a)A t a d  only works with 

these discs and t s p  d r im.  

. . . . . . . . . . . . . . . . . . . . .  
88YIOA Disc h T a p  Interface 
ad. (One HP-18 ab le  is sent 
with the cud.) Sofware d r i m  are sent with 

BBYaAard. 
Additional drives can use the 
same o r d  but remire an 
.dditiinal IDBUFP-IB) able. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COWAQ Por(.blr 9134L 9L%A@&9t31L: HP-IB Non S85mA Disc h T a p  Inkdace MSD05 2.0 h 2.11 TheBBYaAardonlyworts 
91424 @mWln* urd.  (One HP-IBableis sent thew discs and t ap .  
9154A with the a d . )  Soflware drivers are rent with 
91548 s42ktlHPa 88YIOA card. 

bM.i* Additional d r ins  a n  use the 
6.m card but q u i r e  an 
additionai 10833 (HP-18) able. 

. . . . .  
with 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AT&T UOD 9134L Q1S&LRM nP-IB Non BBYaA D i s ~  h T a p  Inkdace MSD052.11 must have The BBYaA ad only worta with 
OHvd-MZI 91424 &%Pa- ord.  (One HP-18 o b k  is version 2.0 or p a l e r  t h w  discs and tapes. 

9154A w ,  rent with the ord). Additiorul sdhnre.  
E- 

91548 lMP46lmtake drlves o n  use the same card 
but require an dditional 
10833 (HP-18) cable. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

H T V a i n  45816AIM ~ h w a O m  hterlul: 
9122W 
9134L 

Qandbo ZJF * 
91424 z ! 2 2 7 d l a  w. 
91% BndllmpQirr. Vrsh. - E x k d  
91548 1b.dspiPu. Nm 

E&md 
HPW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ra d e r  to the Peripheral Configuntm Cvide (tW.3-9170) for d d i l h u l  host support information. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Intenul. None - k t e m I :  M5D05 3.1 a o f h r e  driven 
BBYaA Disc h T a p  lnhrfece for the external drives are 
a d .  (One HP-lBabk is sml with UKBBYaA 
rent with theard). Additional card. Version2.Oor 
drives a n  use the same card greater is required. 
but rquue  an additional 
1OE33 (HP-18) u b k .  



l 
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PERFORMANCE CHARACTERISTICS 

CAPACITY 
Unformatted 
Formatted t 

Sin e-Drive 
25~y t e s lSec to r  
512 B teslsector 
1024 Aytesl~ector 

Dual Drive 
256 BytesISector 
512 B tes1Sector 
1024 Aytes/~ector 

Sectors per Track 
256 BytesISector 
512 B teslsector 
1024 iytes1sector 

TracksITape 
User BlocksITrack (max) 
FramesIBlock 

BytesIFrame 

TRANSFER RATE' 
(mechanism) 

AVERAGE SEEK T I M E  
(includes settling time) 

t Actual formatted capacity is system dependent. 

The transfer rates listed above are disc and tape mechanism transfer rates. 
The transfer rate that the user will actually see is dependent upon the computer system and application used. 

% The 9133L microfloppy has average seek time of 428 msec. 

3-112" Flexible 
Double-Sided 
91 lJB.9122DIS 
9133L.9153AlB 

1.0 MB 

631KB 
710KB 
788KB 

1.26MB 
1.42MB 
1.58MB 

16 
9 
5 

500 KbitISec 

175 msec (on) % 

5-114" 
Flex'b1e 

Discs 
9127A 

500KB 

- 
- 

- 
- 
- 

250 KbitlSec 

93 msec (on) 

Discs 

Single-Sided 
9121D1S 

437.5KB 

270KB - 
- 

540KB - 
- 

16 
- 
- 

500 KbitlSec 

370 msec (on) 

Winches te r  

10 Mbyte  
9153A19154A 

14.09MB 

1O.OMB - 
- 

- 
- 
- 

2 8 - 
- 

4 MbitISec 

75 msec 

114" T a p e  Backup 
9142A 

H a r d  

20 Mbyte  
9153B19154B 

28.1MB 

20.OMB - 
- 

- 
- 
- 

2 8 - 
- 

4 MbitlSec 

75 msec 

600 ft 
138MB 
up to 60MB 

16 
915 
6 (4 data. 2ECC) 

up to 1024 

600 KbitsISec 

Discs 

40 Mbyte  
9133L19134L 

50.9MB 
39.9MB 
44.8MB 

- 
- 

32 

5 MbitISec 

40 msec 

150 ft 
35MB 
up to 15 MB 

16 
228 
6 (4 data. 2ECC) 

up to 1024 

600 KbitsISec 



FUNCTIONAL CHARACTERISTICS 

ENVIRONMENTAL RANGES 
'? 
P 
h) 

ROTATIONAL SPEED 

RECORDING TECHNIQUE 

INTERFACE 

TOTAL TRACK 
PER SURFACE &CludeS 
spares and system tracks) 

TRACKS PER INCH 

RECORDING SURFACES 

114" T a p e  Backup 
9142A 

62.5 incheslsec readlwrite) 
90.0 incheslsec {searchlnuind) 

Encoding - GCR 
Bit density - 9600 bitslinch 

HP-IB 

16 

64 

1 

Winchester  H a r d  Discs 

TEMPERATURE 
Operating 

Non-Operating 

HUMIDITY 
Operating (non- 

condenstng) 26 C 
max wet bulb 
temperature 

Non-Operating 
(non-condensing) 

ALTITUDE 
Operating 

Non-Operating 

5-114" 
Flexible 

Discs 
9127A 

300 rpm 

Double Density 

HP-IB 

40 

48 

2 

3-112" Flexlble Discs 

10 ~b~~~ 
9153A19154A 

3000 rpm 

MFM 

HP-IB 

703 

1100 

2 

I The 9154B (and 9153B with no media inserted) have been operated at 50°C and ambient humidity with no errors or performance degradation. 
m 

5-114" 
Flexlble . Dlscs 

9127A 

l o 0  to 40°C 
(50°to 104OF) 

-40'10 60°C 
(-40°t01400F) 

20% to 80% 

8% to 80% media) 
5% to 95% [drive) 

0 to 4.572m 
(Oto15.000ft) 

-304 to 15.240m 
:-lo00 to 50.000 ft) 

Double-Sided 
9114B,9122DIS 

9123D133L153AIB 

600 rpm 

Double Density 

91 14B - HP-IL 
All others - HP-IB 

80 

135 

2 

3-112" Flexible Dlscs 

Slngle-Sided 
9121DIS 

600 rpm 

Double Density 

HP-IB 

70 

135 

1 

20 ~b~~~ 
9153B19154B 

3000 rpm 

MFM 

HP-IB 

1408 

1850 

2 

Double-Sided 
9114B,9122DIS 
9123DI33L153AIB 

l o 0  to 40°C 
(50°to 104OF) 

-40'10 60°C 
( - 4 0 ° t ~ 1 4 ~ 0 F )  

20% to 8070 

8% to 80% media) 
5% to 95% [drive) 

0 to 4.572m 
(Oto15,OOOft) 

-304 to 15.240m 
(-1000 to 50.000ft) 

40 ~b~~~ 
9133L19134L 

3600 rpm 

MFM 

HP-IB 

977 

960 

2 

114" T a p e  Backup 
9142A 

So ro 400C 
(41°to 104OF) 

-40°to 75OC 
(-40°to 167OF) 

20% to 80% 

20% to 80% (media) 

0 to 4,572m 
(0 to 15.000 ft) 

-304 ro 15.240m 
(-1000 to 50.000 ft) 

Slngle-Slded 
9121DIS 

So to 45°C 
(4I0to 113OF) 

-40°to 60°C 
( -40° t~1400F)  

20% to 80% 

8% to 80% media 
5% to 95% [drive)) 

0 to 4.572m 
(Oto15.000B) 

-304 to 15.240m 
(-1000 to 50.000 R) 

Winches ter  H a r d  Dlscs 

10 Mbyte 
9153A19154A 

l o 0  to 40°C 
(50°to 104OF) 

-40°to 60°C 
(-40°t01400F) 

20% to 80% 9153A 
5% to 95% [9154A) 

5% to 95% 

0 to 4.572m 
(Oto15.000ft) 

-304 to 15.240m 
(-1000 to 50.000 ft) 

20 Mbyte  
9153Bl9154B 

1O0to 40°C. 
(SO0 to 104OF) 

-40°to 60°C 
(-40°to 140°F) 

20% to 80% 9153B 
5% to 9540 [ ~ I Y B ]  

5% to 95% (without 
media) 

0 to 4.572m 
(Oto15.000ft) 

-304 to 15.240m 
(-1000 to 50,000 R) 

40 Mbyte  
9133L19134L 

l o 0  to 40°C 
(50°to 104OF) 

-40°to 60°C 
(-40°to 140°F) 

20% to 80% 9133L 
8% to 80% [9134L) 

5% to 95% 
5% to 95% (drive) 

0 to 4.572m 
(0 to 15.000 ft) 

-304 to 15.240m 
(-1000 to 50.000 ft) 



POWER REQUIREMENTS 

VOLTAGE 
(switch selectable) 

Nominal 

Range 

FREQUENCY 

Nominal 
Range 

POWER CON- 
SUPTION (mex)  

114" T a p e  Backup 
9142A 

100-1 20v- 
(1 1 SV setting) 
200-24OV- 
(230V setting) 

86-127V- 
(1 15V setting) 
180-253V- 
(230V setting) 

50-60 Hz 
48-66 Hz 

1 OOW 

Winches te r  H a r d  Discs 

The 9114B is battery-operated and has the following characteristics: 
Voltage, selected by recharger ................................................ 90-120V 
Battery life, continuous use: 100% duty cycle ....... 1 hour without recharger plugged in 

Typical usage. 5% duty cycle.. . . a . e .  No limit with recharger plugged in 

5-114" 
Flexlble 

Discs 
9 127A 

100-1 20V- 
(1 15V setting) 
200-24OV- 
(230V seitingj 

86-1 27V- 
(1 15V setting) 
180-253V- 
(230V setting) 

50-60 Hz 
48-66 Hz 

lOOW 

3-112" Flexible Dlscs 

The 91 14B uses a 6-volt lead-acid dry cell battery 
Sleep State (stand by): unit is powered on but not accessed .... 24 hours ................................. Service life: total life of battery 3-5 years 
The 9123D's power is supplied by the Touchscreen 11. 

Double-Sided 
9114B,9122DIS 

9123D133L153AIB 

100- 120V- 
(1 1SV setting) 
200-24OV- 
(230V settingj 

86-127V- 
(1 1SV setting) 
180-253V- 
(230V setting) 

50-60 Hz 
48-66 Hz 

9114B - 6 Watts 
9122DlS 67 Watts 

40 Mbyte  
9133L19134L 

100-12ov- 
(1 1 SV setting) 
200-24OV- 
(230V setting) 

86-127V- 
(1 1SV setting) 
180-253V- 
(230V setting) 

50-60 Hz 
48-66 Hz 

1 OOW 

10 Mbyle  
9153A19154A 

100-12OV- 
(1 15V setting) 
200-24OV- 
(23W seitiugj 

86-127V- 
(1 1 SV setting) 
180-253V- 
(230V setting) 

50-60 Hz 
48-66 Hz 

1 OOW 

Single-Sided 
9121DIS 

100-120V- 
(1 1 SV setting) 
200-24OV- 
(230V setting) 

86-127V- 
(1 15V setting) 
180-253V- 
(230V setting) 

50-60 Hz 
48-66 Hz 

67W 

20 Mbyte  
9153B19154B 

100-1 20V- 
(1 1 SV setting) 
200-24OV- 
(230V setting) 

86-127V- 
(1 15V setting) 
180-253V- 
(230V setting) 

50-60 Hz 
48-66 Hz 

SOW 



P H Y S I C A L  C H A R A C T E R I S T I C S  

D I M E N S I O N S  

Depth 

N E T  1 Dual 
Single 2.45kb (5.4 Ibs) 

S h l p p l n g  
Dual 
Single 

4.5kg 10 lbs) 
3.8kg h . 4  ibs) 

7.7kg 17 lbs) 
6.9kg L s . 4  iss) 

6.8kg (15 Ibs) ::::: I : : X t )  1 --- 

4.5kg 10 lbs) 
3.8kg 18.4 lbs) 6.82kg (15 lbs) + 3.6kg'(8 Ibs) --- 

--- 
8.75kg (19.25 Ibs) I 

I 

P H Y S I C A L  C H A R A C T E R I S T I C S  ( C o n t i n u e d )  i 

lO7mm r . 2  in)! 1 132mm{5.2in)! I 132mm IJ.2 in) I I j 
325mm 12.8 in 325mm 12.8 in 325mm 12.8 in 

Depth 285mm 11.2 in 285mm 11.2 in 285mm 11.2 in 1 
D I M E N S I O N S  

W E I G H T  
N E T  
Duai 8.98kg 19.75 1bs 9153A 7.7kb 116.2 lbs! 19133HI 10.5kb 23 1bs 9133L 8.64kg (1 9 lbs) --- Single 8.18kg 118.00 lbs! {91YA! 6.8kb 14.9 lbs 9134H 9.5kg bl lbs] [9134L] 

Sh lpp lng  
Dual 11.79kg 26 1bs 9153A 9.4kb 20 8 lbs 9133I-l 14.5kg 32 1bs 9133L 12.27kg (27 lbs) 
Single 11.34kg 125 ibs! 1 9 1 5 4 ~ 1  8.9kg b9 :5  lbs] [9134H] 13.5kg f30 lbs] 191343  --- 

i 

9153A19154A 91538191548 9133L19134L 9142A 



ORDERING INFORMATION 

3 112" MICROFLOPPY DATA STORAGE 114" TAPE BACKUP SYSTEMS 
SYSTEMS 
Double-sided 3 112" Disc Drives 
S i d e  Drive. battrrv-owrated, 7l0 Kbvtes formatted . . . . . . . . . . . . .  

114" Ta e Drives 
114" Low-gst Cartridge T a p  Drive . . . . . . . . . . . . . . . . . .  9142A 

9114B 
For use with Touchxreen PC's (HP 150) . . . . . . . . . . . . . .  9142A Opt. 150 

Drive, 1420 &$s formatted (71b KWdrive) . . . . . . . . . . . . . .  9122D Media . . . . . . . . . . . . . . . . . . . . . . . . .  Smgle Drive, 7l0 Kbytes formatted 9122s 
Dual Drive, 1420 Kbytes formatted (710 KBIdrive) 9142A Cartridge, user formatted 

. . . . . . . . . . . . . .  Touchscreen U(150C) only 9123D up to 15 Mbytes formatted, Box of 5 Cartridges 92242s . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
up to 60 Mbytes formatted, Box of 5 Cartridges . . . . . . . . . . . . . .  92242L 

Sin e-sided 3 lI2" Disc Drives 
. . . . . . . . . . . . . . .  Dual fk ve, 540 Kbytes formatted (270 KWdrive) 9121D A ~ ~ e s s ~ f i e s  Supplied 

. . . . . . . . . . . . . . . . . . . . . . . . .  Single Drive, 270 Kbytes formatted 9121s Operator's manual, power cord, one fuse. m f t .  tape cartridge. head 
cleaner', swabs. 

Media 
HP ~ouble-sided (91148, 9 1 2 2 ~ 6 ,  9123~.  Accessories Available 

9153A. 91538) Box of 10 discs . . . . . . . . . . . . . . . . . . . . . . . . . .  92192A HP-18 Cables - See below 
HP Sigle-sided (9121~6)  Box of 10 discs . . . . . . . . . . . . . . . . . . .  92191A 19" Rack Mount Kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  195008 

Cleaning Supplies 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Accessories Supplied Magnetic Head Cleaning  it 92193H 

film Individual Cleaning Supplies . . . . . . . . . . . . . . . . . . . .  Operator's manual, one meter HP-IL cable, battery pack, battery recharger, Tape Head Cleaner (Six 432. bottles) 52193X 

one flexible disc. Foam Swabs (50 per package) 
Wooden Shaft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9300-0468 

9 m D .  9l21S. 9lZZD. a Operatofs manual, power cord, two fuses, one flexible disc per drive. 

-9m~ 
Two flexible discs. 

Plasticshaft . . . . . . . . . . . . . . . . . . . . . . . .  
Lint-free Wipes (100 per bag) . . . . . . . . . . . . .  

Periodic cleaning required to ensure proper operation (after a new cartridge 
is inserted, if readlwrite errors occur or at least once a week). 

Accessories Available 
91148 Replacement Battery Pack . . . . . . . . . . . . . . . . . . . . . . . . . .  880148 DATA INTERCHANGE and INTERFACE 
HP-IL Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .82167A 
HP-18 cables - ! ~ e e  below SOLUTIONS FOR NON-HP SYSTEMS 

WINCHESTER HARD DISC SYSTEMS 
3 112" Winchester Hard Discs 
10 MbyC formatted capacity Winchester with 3 l W  Microfloppy . . .  9153A 
10 Mbyte formatted capacity Winchester . . . . . . . . . . . . . . . . . . . .  9154A 
20 Mbyte formatted capacity Winchester with 

3 lf2" Miodloppy (710 Kbytes formatted) . . . . . . . . . . . . . . . . . .  ,91538 
20 Mbyte formatted capacity Winchester . . . . . . . . . . . . . . . . . . . .  ,91348 
40 Mbyte formatted capacity W~nchester with 

3 lf2" Mimfloppy (710 Kbytes formatted) . . . . . . . . . . . . . . . . . .  .9133L 
with 1 Kbyte sectors (44.8 Mbytes formatted) . . . . . . . . . .  9133L Opt. 001 

40 Mbyte formatted capaaty Winchester . . . . . . . . . . . . . . . . . . . .  .9134L 
with 1 Kbyte sectors (44.8 Mbytes lormatted) . . . . . . . . . .  9134L Opt. OD1 

DATA INTERCHANGE SOLUTIONS 
5 114" Flexible Discs 
Single Drive IBM data compatible on HP Series mY300, 
Touchscreen PC's (HP 150) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  91WA 

Media 
. . . . . . . . . . . . . . . . . . . .  HP double-sided, (9127A) Box of 10 discs 92190A 

Accessories Supplied 
5 114" and 3 112" 
Operatofs manual, power cord, two fuses, one flexible disc, software for use 
with Touchscreen I1 PC's (HP 150). 

Accessories Available 
Padded Carrying Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15404% 

Accessories Su lied HP-18 Cables - See below 
wiwnW, 9 W U n & ! ? 9 w M I M L  19" Rack Mount Kit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  195008 
Oprptof s manual, power cord, two fuses, one flexible disc (9153Am only). 

Accessories Available 
HP-III Cables - !See below 
19"RackMountKit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

INTERFACE SOLUTION 
M a p e  Interface Card for IBM POXTIAT and COMPAQ Portable 
(for use with 9154AIB, 9134L. 9142A discs and tape drives) . . . . . . .  .88500A 

195008 
Software-only product to run HP-18 instruments on HP Vectra PC when used 
in conjunction with the HP 82990A card . . . . . . . . . . . . . . . . . . . .  885008 

HP-IB CABLES 
Right angle .03 meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  92220R 
0.5meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10833D 
1.0meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10833A 
2.0meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  108338 
4.0 meter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10833C 

'Not recommended with 114 tape backup systems. 



SAFETY and EM1 COMPLIANCE 
Underwriters Laboratories, Inc. 

UL 478: Electronic Data 
Processing Equipment (EMRT) 

UL 114: Office Appliances 
and Business Equipment (QAOT) 

Canadian Standards Association 
CSA C22.2 #154: Data Processing 

Equipment 

International Electrotechnical Commission 
IEC 380 and 435 

FCC 
Class B Part 15 for computing equipment 

VDE 
Level B with a Level B SPU 

Questions concerning regulatory agency 
compliance should be directed to the local Hewlett- 
Packard Sales and Service Office. 

WARRANTY and SERVICE 
Most of the Hewlett-Packard data storage 

peripherals described in this data sheet are warranted 
against defects in materials and workmanship for a 0 
period of one year* from date of purchase. For 
warranty service or repair, return this product with 
proof of purchase to a Hewlett-Packard field Repair 
Center or an authorized dealer. Contact your local 
Hewlett-Packard sales office for the address of the 
Hewlett-Packard Repair Center or authorized dealer 
nearest you. A copy of the complete warranty 
statement is available upon request. 

HP offers complete service and maintenance 
worldwide. Maintenance agreements are available for 
all HP data storage products. Advantages of these 
agreements to the customer include a fixed annual i 
cost, individualized cost-effective contracts, a choice of i 
response time, and the option of either on-site or 
service center repair. Current U.S. rates can be 

i 
determined by contacting your local HP Sales Office. 

t 
The selection and use of media, supplies and 0 1 I 

consumables is the customer's responsibility. Hewlett- 
Packard reserves the right to exclude from this 

i 
I 

agreement any repairs for damage to HP products 
which HP reasonably determines or believes was 
caused by use of non-HP media. Hewlett-Packard 

0 / 
1 
I 

will, upon request, repair such damage on a time and i 
material basis. i 

'The following products are covered by the one 
year HP Warranty: 9123D, 9122D/S, 9133L, 9134L, 
9153A/B, 9154Ail3, 9142A, and the 88500A/B. The 
other products listed in this brochure receive a 90 day i 
return-to-HP warranty. If your peripheral was 
received as   art of coordinated deliverv with a 

I 
I 

~ewlett-padcard computer which recehed 90 day on- i 
site warranty, your peripheral will receive a 90 day 
on-site warranty. 

The information and specifications presented in 1 
this data sheet are subject to change without notice. n 1 
For assistance call the HP regional office nearest you: Eastern 30112.58-2MX), 
Midwest 312/2559MXl, Southern 40419511500. Western 2131506-3700. 
Canadian 416/67U-9430. Or write to Hewlett-Packard, 700 71st Ave., Creeley, 
Colorado W34; in Europe, Hewlett-Packard, S.A., P.O. Box, 150, Route Du 
Nant D'Avril, CH-1217. MEYRIN 2 (Geneva) Switzerland; elsewhere in the 
world, Hewlett-Packard Intercontinental, 3495 Deer Creek Road, Palo Alto, 
California 94304. 

Lotus'" 1.2.3"' is a trademark of Lotus.Development Corporation 

Printed in U.S.A. 
5953-6880 





TAPE DRIVES AT A GLANCE 

Discmape combination 

FEATURES 

Density 
(characters 
per inch) 

Format 

Capacity 
per reel or 
cartridge 
(mabytes) 
Optim~m 
mega bytes 
of disc 
storage 
to backup 

speed 
(inches per 
second) 
Readlwrite 

Rewind 

Maximum 
data 
transfer 
rate* 

interface 

Cabinet 
styles 

Includes writing data, gaps, file marks, etc. but not rewind time, reel changes, or verify passes. System 
throughput varies depending upon application, file structures and hosvtape driver implementation. 

HP 79788 

625011 600 cpi 

GCRIPE 

1 40140 Mb 

>400 Mb 

75 ips 

250 ips 

22 Mblmin 

HP-IB 

Upright, 
Rackmount 

114-inch 

HP 35401A 
HP 9144A 
HP 791 4CV 
HP 7942146~ 
HP 791 111 2114~ 

10,000 cpi 

DC 600 H.C. 

67116 Mb 

1 00-536 Mb 
(35401 A) 
20-134 Mb 
(others) 

60 ips 

90 ips 

2 Mblmin 

HP-IB 

Desktop, 
Design Plus 
cabinet, 
Rackmount 

112-inch Tape Drives 

HP 7974A 
HP 791 4SV 

16001800 cpi 

PEINRZI 

40120 Mb 

100-500 Mb 

100 ips 
(streaming) 
50 ips 
(start-stop) 

200 ips 

8 Mblmin 

HP-IB 

Upright 

Tape Drives 

HP 9142A 

9,600 cpi 

PCfr 

6011 5 Mb 

10-60 Mb 

62.5 ips 

90 ips 

2 Mblmin 

HP-IB 
(IBM PC 
interface card 
available) 

Desktop 

HP 7970E 

1600 cpi 

PE 

40 Mb 

100-400 Mb 

45 ips 

160 ips 

3.5 Mblmin 

Parallel 

Lo-boy, 
Rackmount 



112-INCH TAPE DRIVES 

the HP 7978 tape drive was (@.. 
rded the Designer's Choice award from 

dustrial Design magazine for its styling 
and ergonomics. 

$ 
'*,* 

HP 7978B 
*.*' 

''1 0l,\G* 

High performance 112-inch tape drive 
. h e  HP 79788, like its predecessor the HP 7978A. is a 

high performance 112-inch streaming tape drive 
esigned for systems with over 400 megabytes of disc d orage. With a 22 megabytes per minute transfer rate, 

the drive is ideally suited for fast transfer of large 
volumes of data. Key features include dual density 
6W) GCR and 1600 PE cpi formats with 75 ips tape 
speed. The formatted capacity per 2400 foot tape reel 
is approximately 140 megabytes when written at 6250 

system and minimizes repositions, providing 
consistently high performance during all applications, 

Two factors contribute to the HP 7978B's favorable 
cost of ownership-- reliability and serviceability. HP- 
designed VLSI circuitry and a simple mechanical 
design decrease component count, reduce power 
consumption, and lower the failure rate. Extensive 
internal selftest and diagnostic routines allow quick 
isolation and repair of problems. Because of the ' 
drive's excellent reliability, monthly maintenance cost 
are exceptionally low. 

For use with HP computers: 
HP 3000 Series 37,39,40/42,44/48,58,64/68,70,930 
HP 1000 A Series 
HP 9000 Series 300,500 

cpi density and-40 megabytes when written, at 1600 
cpi density. HP 7974A 

Midrange streaminelstart-stop 112-inch 
V a 

The drive also offers premium performance during 
system restores, continuous data logging, batch tape 

tape dr&e 
processing and other applications which previously The HP 7974A is used as a general system tape drive 
required a start-stop drive. Even when sharing an for midrange systems with 100 to 500 megabytes of 
interface channel with another device, the tape drive disc storage. The standard drive offers 1600 cpi PE 
still offers high performance. format, with the option to add 800 cpi NRZI format if 

required for data interchange. The formatted capacity 
To achieve this performance, the HP 7978B's internal per 2400 foot reel is approximately 40 megabytes 

? data buffer has been expanded to 256 Kbytts, eight when written at 1600 cpi density and 20 megabytes 
times the capacity of the HP 7978A buffer. The larger when written at 800 cpi density. 
buffer, together with the advanced streaming software 
features of Immediate Response and Read-ahead, The drive operates in both streaming and start-stop 
allow stacking of up to 70 data blocks in the buffer. modes to provide versatility in matching various 
This makes the drive less sensitive to variations in the application requirements. The 100 ips streaming mode 
timing of data transfer requests to and from the host 

10-49 (continued) 



1/2-INCH TAPE DRIVES 

HP 7974A (continued) 
For use with HP computers: 

HP 3000 Series 37,39,40/42,44/48,58,64/6L3,70 
operation, with a data transfer rate of approximately 8 HP 1000 A Series, E/F Series (requires RTE 6NM 4.0 C, 
megabytes per minute, optimizes backup. With a or special driver) 
smaller electronic buffer than the HP 7978B. the HP HP 9000 Series 300,500 
7974A uses tension arm buffers and a 50 ips start-stop 
operation to improve data logging and tape 
processing efficiency. To maximize overall job 
performance, an automatic speed algorithm can 
change the speed of the drive from 100 ips in 
streaming mode to the 50 ips start-stop operation (or 
vice versa) based on the host data transfer rate. 

Reliability and ease of repair are designed into the HP 
7974A, resulting in fewer equipment failures and low 
monthly maintenance costs. 

For use with HP computers: 

HP 3000 Series 37,39,40/42,44/48,58,64/68,70,930 
HP 1000 A Series, E/F Series (requires RTE-VI 4.0 or 

special driver) 
HP 9000 Series 300,500 

HP 7970E 
OEM start-stop 112-inch tape drive 
The HP 79708 start-stop tape drive is used primarily r )  
in OEM configurations requiring a parallel interface or 
48 volt DC operation. It provides 1600 cpi PE density 
with a formatted capacity of approximately 40 
megabytes per 2400 ft. tape reel. Operating at 45 

0 
inches per second, it has a transfer rate of 3.5 
megabytes per minute. The HP 7970E systems are 
available either in a lo-boy cabinet or without a 
cabinet for rack mounting. 

For use with HP computers: 
HP 1000 EIF Series 

HP 7914ST 
132 M b  disc plus 1R-inch tape 
combination 
The HP 7914ST mass storage subsystem, combining 
the HP 7914 132 megabyte Winchester disc and the 
HP 7974A 112-inch tape drive in one cabinet, is ideal 
for situations where space is critical. The cabinet also 
contains room to add another 132 megabyte disc or 
HP supported computer. An optional 114-inch 
cartridge tape drive is available for data interchange 
and software distribution. 

10-50 



lI4-INC:II 'rAPE DRIVES 

114-inch cartridge autochanger tape 

@::: 35401A provides an unattended backup 
solution for computer systenls with up to 536 &lbytes 
of disc storage. By combining the major components 
of the HP 9144A tape drive with an autochanger 
mechanism, the HP 35401A automates cartridge 
loading and unloading and allows the tape drive to 

@ces up to eight cartridges from a removable 
agazine. 

With a 2 megabyte per minute transfer rate, the 114" 
cartridge drive is slower than a 112-inch tape drive, but 
has the advantage that it does not require a trained 
operator or a special EDP environment. Because 
artridge changing no longer requires an operator, the a rive is well suited to applications such as unattended 

backup and software duplication. System backup may 

a! e scheduled at night, thereby avoiding costly 
vertime or the need to shut down the system for 

backup during normal working hours. 

The magazine of eight cartridges offers backup 
flexibility. Data can be structured to suit the users, 
perhaps designating cartridge for different users or by 
each day of the week. The 5:36 megabyte capacity also 
means that the HP 35401A is suited for on-line data 
storage in applications where access times are not 
critical. 
The HP 35401A uses the same popular cartridge and 
data format that is used in the HP 9144A and HP's 
range of integrated cartridge tapeldisc drives (e.g. 
791 1/12/14/42/46). This means that you can exchange 
data between any of these drives. 
The drive may be integrated with a computer system 
into HP's Design Plus cabinet or used as a standalone 
unit. A 19" rackmount unit will also be available. ' For use with HP computers: 

HP 3000 Series 37,39,40142,~/48,58,W68,70 
HP 9000 Series 200,300,500 (Multiple cartridge use 

with some operating systems requires some 
operator intervention) 

Further support planned. 10 

HP 9144A 
114hinch cartridge tape drive 
The HP 9144A provides a 114-inch tape solution for 
HP's high performance workstations and multi-user 
systems. Priced well below the cost of larger tape 
drives, it is suited for systems with 15 to 220 
megabytes of disc storage. With a data transfer rate of 
up to 2 megabytes per minute and a caitridge capacity 
of 67 megabytes, it is a cost effective and convenient 
backup alternative to multiple floppy discs, without 
the expense of a 112-inch tape drive. 

The drive has a read-after-write head for automatic 
data verification during the write process, plus 
extensive error detection and correction capabilities to 
ensure reading the data correctly. These features, 
coupled with its gentle tape handling and media 
monitor, provide excellent data and drive reliability. 

The HP 9144A can, depending on the system, 
perform both selective file and image backup. In 
addition to backup, the drive is used for software 
distribution and data exchange, and is also suitable 
for limited transaction logging. It is format compatible 
with the HP 35401A and the HP 7911/12/14/42/46 
integrated cartridge subsystems. (HP 9144A cartridges 
are not compatible with HP 9142A cartridges). 

As a desktop unit, it occupies an area of desk space 
only slightly larger than an in-tray. Alternatively, it 
can be mounted in an HP Design Plus cabinet along 
with other system components, or mounted in a 
standard 19-inch rack. 

For use with HP computers: 
HP 3000 Series 37,39,40/42,44148,58,64/68,70 
HP 1000 A Series 
HP 9000 Series 200,300,500 
HP Touchscreen PC (HP 150B), Touchscreen I1 (HP 
150C) 



114-INCH TAPE DRIVES i 
I 

HP 7914CT 
132 Mb disc plus 114-inch tape 
combination 
The HP 7914CT mass storage subsystem combines the 
HP 7914 132 megabyte Winchester disc and a built-in 
HP 9144A 114-inch cartridge tape drive, each with its 
own controller and power supply. This complete 
subsytem provides user YO, mass storage and backup 
capabilities in the Design Plus cabinet. 

For use with HP computers: 
HP 3000 Series 37,39,40142,44/48,58,64/68,70 
HP 1000 A Series 
HP 9000 Series 200,300,500 
HP. 260 

HP 7942A/46A 
24155 Mb disc plus 114-inch tape 
combination 

r) 

The HP 7942A and HP 7946A are desktop mass 
storage subsystems combining either a 24 or 55 
megabyte fixed disc drive with the HP 9144A cartridge 
tape drive, a single intelligent controller, and power 
supply. They perform off-line disc-to-tape and tape-to-(-j 
disc transfers at rates of up to 2 megabytes per 
minute. Offering space saving convenience, they can 
be mounted in the Design Plus cabinet or stand on 
the desktop. 

For use with HP computers: 
HP 1000 A Series 
HP 9000 Series 200,300,500 
HP 260 



114-INCH TAPE DRIVES 

HP 7911/12/14 
281651132 Mb discs with integrated 
cartridge tape drive 
These mass storage subsystems combine a 28, 65 or 

'132 megabyte Winchester hard disc with HP's earlier 
114-inch integrated cartridge tape drive on the single 
controller. They are available in either a pod cabinet 
(P) or as a rackmount unit (R). 

a The cartridge tape drive can perform off-line disc-to- 
tape and tape-to-disc data t~ansfers at approximately 2 
megabytes per minute. It is used for backup, software 

0 distribution, and data interchange, particularly for 
technical computers. It is format compatible with aLl 
HP 114-inch tape drives except the HP 9142A. 

For use with HP computers: 

HP 3000 Series 30133,37,39,40142,44/48,58,68,70 
HP 1000 A Series, E/F Series 
HP 9000 Series 200,300,500 
HP 260 

HP 9142A 
114-inch cartridge tape drive for 
Personal Computers 
The HP 9142A is an entry-level 114-inch streaming 
tape backup solution designed for Personal 
Computers. It stores up to 52 megabytes of 
information on one cartridge (or 13 megabytes with a 
short cartridge) when used with the HP Touchscreen 
and Touchscreen I1 PCs. It stores up to 60 megabytes 
(or 15 megabytes with a short cartridge) when used 
with the HP Vectra, IBM PCIXTIAT and supported 
compatibles. (Capacity is dependent on cartridge 
length and system requirements). 

A short slot interface card (HP 88500A) is required 
when using the tape drive with the HP Vectra and 
other supported computers. 

The interface kit includes a softkey driven utility for 
fast and simple backup, saving novice users the time 
and frustration of using DOS commands. Extensive 
help screens provide valuable user assistance. 

The HP 9142A transfers data at a rate of up to 2 
megabytes per minute without verification and up to 
1 megabye per minute with verification. Off-line 
cartridge formatting saves computer time by allowing 
the user to format, initialize and certify the tape 
cartridge without tying up the system. 114-inch 
cartridges formatted on the HP 9142A are not 
compatible with preformatted 114-inch cartridges used 
with any other HP ll4inch tape drive. 

Supported on HP computers: 

HP Touchscreen (HP 150B) and Touchscreen I1 (HP 
150C) 
HP Vectra 

Supported on other computers: 
IBM PCIXTIAT 
Compaq Portable 
AT&T 6300 
Olivetti M24 



HOW TO SELECT A TAPE DRIVE I 
There are five key types of tape drive applications: 0 

Backup for protection against operator error and Data exchange with other computers 
equipment failure 

Software distribution 
Archival storage for economical, long term data 
preservation Online Mass Storage for data logging and tape 

processing O 

The key areas to consider when buying a tape drive 
are total megabytes of disc storage, tape drive 
performance, interchange standard (formatldensity), 
and budget. 

9 

PERFORMANCE AND CAPACITY 
The speed of a tape drive and capacity of the media 
should be well matched to the user's computer 
system. In general, as the disc storage on a system 
increases, there is a corresponding need for a higher 
performance tape drive with higher capacity per reel 
to minimize backup times and improve data storage 
efficiency. 

TAPE DRIVE PERFORMANCE 
MAXIMUM DATA TRANSFER RATE (Mbyteslmln ) 

1 2 4 6 8 10 12 14 16 18 20 22 

IN-INCH TAPE DRIVES 

Includes writing data, gaps, lile marks, etc, but not rew~nd time, reel changes, or verify 
passes on HP, 791 1112114 w HP 9142A. 

commercial and technical computers. Priced at a 
fraction of the cost of a larger 1R-inch tape drive, they 
are ideally suited for up to 134 megabytes of on-line 
disc storage with the performance and speed required 
by a small system. For instance, a 114-inch cartridge 
tape drive takes about 30 minutes to backup a 55 r) 
megabyte disc. 

Midrange systems r, 
I 

A midrange system with up to 500 megabytes of disc 
storage requires a tape drive with a higher capacity to 
handle the data efficiently. A system of this size could 
be a multi-user office computer or a technical 
computer running a large application such as CADI 
CAE. n 
In the past, this usually meant purchasing a large 112- 
inch tape drive. HP's new 114-inch cartridge 
autochanger tape drive offers an alternative. Stacking 
up to eight cartridges in the cartridge magazine 
increases 114-inch cartridge backup capacity to 536 
megabytes. While slower than a 112-inch reel to reel 
drive, this autochanger cartridge tape drive permits 
unattended backup, does not require a skilled 

0 
operator and is suited for a quiet office environment. 0 
On the other hand, a 1600 cpi 112-inch tape drive 
stores about 40 megabytes of data on each tape reel 
(similar to data cartridge capacity), but has a transfer 
rate that is about four times faster than a 114-inch 
drive. The 112-inch drive requires operator attention 
for changing reels, but performs faster backups. For 

Workstations and small multi-user example, a 1600 cpi tape drive can backup 100 
systems megabytes in about to 20 minutes (including 2 reel 

changes). To back up the same 100 megabytes using 
Desktop 114-inch cartridge tape drives are designed to the autochanger tape drive would take about 60 
backup personal computers, desktop and small minutes (includes tape tensioning time). 
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h i g h  performance sy sterns INTERCHANGE STANDARDS 
For the large computer system with more than 400 
megabytes of disc storage, a high density (6250 cpi), 
high speed drive is desirable. With a 6250 cpi drive, 
data can be transferred to the tape almost three times 
faster than it can be transferred to a 1600 cpi tape 

*rive. A high density drive can store more than three 
times as much data per reel as a midrange tape drive, 
minimizing media expense and the number of times 
an operator needs to change tape reels to back up the 
system. For example it takes about 30 minutes for 400 
megabytes with 2 reel changes. 

RECOMMENDED TAPE DRIVE 
BASED ON DISC STORAGE 

If the user needs to share data between systems or 
distribute software to other systems, then a. tape drive 
with the same density and format as the other drives 
must be purchased. It may also be important to have 
a tape drive that readsand writes in an industry 
standard format for data interchange between HP and 
n9n-HP systems. For instance, a 1600 cpi PE tape 
drive can only transfer data to another tape drive with 
1600 cpi PE capability. However, a drive capable of 
multiple densities (625011600 or 16001800 cpi) may be 
appropriate in those applications which require both 
high performance backup and data interchange. A 
user should plan for both current and future data 
interchange needs when selecting a tape drive. 

INTERCHANGE STANDARDS 

G 
I 
a 
9 
E 
?I z 
X 

10.000 
D.C 600 H.C. ' 

PRE-FORMATTED 
CARTRIDGE 

91 44A 
7914CT 
7942N48A 
791 1/12/14 
35401 A 

9.800 
~p p ~ f r  

9142A 

800 
NRZl 

79788 
7974A 
7914ST 
7970E 

6,250 
GCR 

114 TAPE DRIVES 

HP FORUATS 

7974A 
791 451 

1,600 
PE 

1R" TAPE DRIVES 

INDUSTRY STANDARD FORMATS 



HOW TO SELECT A TAPE DRIVE 

BUDGET 
When buying a tape drive, one naturally looks at 
initial cost. Sometimes price alone can determine the 
level of backup performance one can buy. A second 
important factor is the cost of ownership--how much 
does the monthly maintenance contract contribute to 
the five year cost of owning the drive under 
consideration? 

FUTURE GROWTH NEEDS 0 
It is often the case that system enhancements and 
additions are planned to allow for increased business 
levels in the future. If disc capacity is expected to 
grow, it might be wise to purchase a faster or higher 
capacity backup device with the initial system. HP 
also provides attractive upgrade programs to allow 0 
smooth migration to higher performance products. 

The chart shows only cash costs for purchase of 
products and maintenance contract costs. Other costs, 
such as operator's time, media, and media storage 
costs may need to be considered as well. 

BUDGET ' 

35401A Q144A Q142A 

114 TAPE DRIVES I COMBINED DISCKAPE DRIVES 1 
-1 5 YR. COST OF OWNERSHIP INCLUDING PURCHASE PRICE AND SMMC MAINTENANCE CONTRACT (U.S. LIST) 

COST OF TAPE DRIVE 



TECHNICAL SPECIFICATIONS 
112-INCH TAPE DRIVES HP 79788 HP 7974A 

468 KbyteYsecond 
160 KbyteYsec (streammng) 
40 KbyteYsec (streammng) 

140 Mbytes typtcal 
40 MbylBs, t ypa l  
20 Mbyles, typa l  

16 Kbytes (16001800 PI) 

ReadMlntelSpeed 100 mps (streaming) 
50 tps (start-stop) 

lip-lB (IEEE-488) HP-18 (IEEE-488) 

NIA NIA 
72 KbyteYsec 
NIA 

.... 
160 Kbyteslsec (streaming) 
40 Kbyteslsec (streaming) 

NIA 
40 Mbytes, typical 
NIA 

NJA 
40 Mbyles, typical 
20 Mbytes. typical 

132 Mbytes 

16 Kbytes (1MMIBOO cpi) 

NIA 

Not specified 

1600 cpi PE 
800 cpi NZI (opt. 800) 

100 ips (streaming) 
50 ips (start-stop) 

200 ips 
32 Kbytes 
Streamtnglstart-stop 
HP-18 (IEEE-488) 

45 ips 

160 ips 
64 bytes 
Start-stop 
Parallel 

ENVIRONMENTAL RANGES ' &&:M 1 Temperature 
Operal~ng Temperature 11 5" to 32% (59" to 90°F) 15' Lo 32% (59' to 90°F) 15" to 32°C (59' lo 90°F) 15" to 32°C (59' to 90°F) 
(Range is media limited) 
Storage Temperature 
Shipment Temperature 
Rate of Change 

Relative Humidity (Non-Condensing) I k a t i r w  I Media limited to Media limited lo 
20% to 80% at 
25°C (78°F) maximum 
wetbulb temperature 

Media limited to 
20% lo 80% at 
25°C (78'F) maximum 
wetbulb temperature 

Media limited lo 
20ah lo 80% at 
<29C (84°F) maximum 
wetbulb temperature 

20% to 80% at 
.:29'C (84°F) maximum 
wetbulb temperature 

I Storage or Shmpment I !W% at 40°C (104'F) max~mum 1 90% at 40% (104'F) maximum ( 90% at 40% (104°F) max 1 90% at 40'C (104°F) max. I 
Altilude (Above Sea Level) 

Operating 
NOnQperating 

Shock 8 Vibration (Nonoperating) 

E o n  
:I0 G. 11 ms durabon hail sine 
Iqandom: 5-500 Hz a, - 2.09G RMS 
!$wept sine: 5-500 Hz fit constant 
itmaleration ol 5G rnax. 
!i8 dBA Swnd Power 

20 G, 11 ms duratDn hali sine 
Swept sine 5-55-5 Hz a, constant 
acceleration of .75G mai. 

2 G. I I ms duration hail sine 
,002 G~IHZ. 1 to 500 HZ 

30 G. I I ms duration half sine 
Swept sine 5-55-5 Hz ( ( I  constant 
displacement of ,015 inches 

Audlbk Nose (Sound Power) 

POWER REOUIREUENTS debs 

60 dBA Sound Power 68 dBA Sound Power 
(with one 7914 in cabinet) 

52 dBA Sound Powet 

Line Voltage 

bne Frequency 

f'acloty configured to 
90- 125vacor 

198 - 250 vac 
Cannot be field adjusted 

Facloty configured to 
90-105vac 

110-125vac 
21 0 - 225 vac 
230 - 245 vac 
Field adjustable 

Fadoty configured to 
90- 105vac 

110-125vac 
21 0 - 225 vac 
230-245vac 
FieM adjustable 

115vac(+lO%)dd 
230 vac ( +  10%) opt. 01 5 

48 Lo 66 Hz 
Single phase 

48 to 66 Hz 
Single phase 

48 to 66 Hz 
Single phase 

48 to 66 Hz 
Single phase 

Power Consumplion (Warn) At 90 - 125 vac At 198 - 250 vac 
Operating (any motion) :177W 397W 1 451 W maximum 

295W 

734 Bh~lhr, rnax 

At 120vac 

3.4 ARMS nminal 
10 ms dropoul in 10 cycles 

MOW maximum 

I Heat Dissipation 1 I132 Btuihr, max I 4266 Btulhr, max 
Opt. 114 - 6485 Btulhr 
At 117 vac 
12.3 RMS rnax 
15 A RMS nominal 
10 ms dropout m 10 cycles 

1364 Btu/hr, max 

Line Current (Amperes-max. average) 90 - 125 vac At 198 - 250 vac 
3.5 A RMS max. 1.3 A RMS man 

Operating (any mown) 3.7 
Tolerated Line Dropout ;!O ms dropout in 10 cycles 

At 115vac 
Not specified 
7 ARMS 
No1 specdied 

1 I*Y*SAL CHARACTERISTICS -t- 
160 cm (63 inches) 
60 cm (24 inches) 

81 3 cm (32.0 inches) 
261 kg (574 pounds) 

WiVl cabinet. OEM raclcmwnl 
version available. 
160 cm (63 inches) 
60 cm (24 inches) 
78 cm (31 inches) 

190 kg (419 blS) 

Rackmount version 
60.9 cm (24 inches) 
48.2 cm (19 inches) 
40.0 cm (15.75 inches) 
63 6 kg (1 40 pounds) 

160 cm (63 inches) 
60 cm (24 inches) 
78 cm (31 inches) 

180 kg (400 pounds) 

umnrnc TAPE 
W& . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.7 mm (0.5 inch) Tape media should meet or exceed h e  lollowing ANSI standards: 
Thickness. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,038 mm (1.5 mils) ANSI X3.40 - 1976 

Use of 1 mil tape not recommanded of supported. 10-57 Media quality has a direci Impact on drive performance. 

Environmental and Power Requirement speeitkations were tested on sample units. Specific units may vary 



IN-INCH TAPE DRIVES HP 35401A HP 9144A HP 7914CT 

PERFORMANCE CHARACTERISTICS 

(Data Capacity (Tape) 

I Tapes per magazlne 

I Bytes per magazine 

I Cartridge capacity 

I Tracks per tape 

I User blocks per Ire& 

I .Frames per block 

( Byies per frame 

I Data Capacity (Disc) 

Transfer Rete 
(mcludmg dala redundancy) 

FUNCTIONAL CHARACTERISTICS 
Densty 
Format 
speed 
ReadRNritelSpeed 
Rew~ndlSearch Speed 

Operating Mode 
Interlace 

ENVIRONMENTAL RANGES 
Temperature 
Operating Temperalure 

(range is media limited) 
Non-operatong Temperalure 

Relatlve Humidity (Non-amdensing) 
(medla limited) 

Anltude (Above Sea Level) 
Operating 

Shock and Vlbrabon (Non-operating) 
Shock 
V~bralon 

I Audlble Nose (Sound Power) 

POWER REQUIREMEWS 
Line voltage (nominal) 

Llne Frequency (range) 
Power Consumption (Watts) 
Heat Dissipation 

PHYSICAL CHARACTERISTICS 
Heght 
W i h  
Depth 
Weight 

8 (maxlmum) 

536.8 Mbytes (maximum) 

600 ft cartridg-n 150 ft cartridge 
67 1 Mbytes 16.7 Mbytes 
16 16 

6 (4 data, 2 ECC) 6 (4 dala, 2 ECC) 

256 

NIA 

35 Kbytesisac 

10.0W bitslinch 
DC 600 HC Pre-recorded format 

60 ips 
90 QS 
Streaming 
HP-IB (IEEE-488) 

5' lo 40°C (41" to 104'F) 
-40' to 75% (-4CP lo 167°F) 
20% to 80% 
at <2FC (79'F) maximum wet bulb 

0 to 4572m (0 (o 15,OW It) 

30 G, 11 ms duration half sine 
Swept sine 5-55-5 Hz at nnstanl 
displacement of ,015 Inches 
58 dBA 

90-125Vor180~250V 
smtch selectable 
48-66Hz 
725 Wans 
247 Btuihr 

260 mm (10.2 in) 
325 mm (12.8 in) 
575 mm (22.6 on) 
22.5 kg (50.5 Ibs) 

600 ft cartridge 150 ft cartridge 
67.1 Mbyies 16.7 Mtytes 
16 16 

6 (4 dala. 2 ECC) 6 (4 data, 2 ECC 

256 

NiA 

10,000 bllstinch 
DC 600 HC Pre-recorded format 

60 ips 
90 ips 
Streaming 
HP-lB (IEEE-488) 

5' 10 40°C (41" 10 104'F) 
-40" to 75°C (-40" to 16PF) 
2041. to 80% 
at <26'C (79'F) maximum wet bulb 

0 lo 4572m (0 lo  15,000 It) 

30 G. 11 ms duration hall slne 
Swept sine 5-555 Hz at constant 
displacement of ,015 inches 
58 dBA 

t o o - i m v ( i t ~ v s e n ~ n g )  
200 - 240V (230V senmng) 
48-66Hz 
725 Watts 
247 Btulhr 

132 mm ( 5.2 in) 
325 mm (12.8 in) 
285 mm (1 1.2 in) 
8.64 kg (19 Ibs) 

NIA 

€00 ft cartridge 150 ft cartridge 
67.1 Mtytes 16.7 Mbytes 
16 16 

6 (4 data. 2 ECC) 6 (4 data. 2 ECC) 

256 

132 Mtytes 

60 ips 
90 ips 
Streaming 
HP-IB (IEEE-488) 

10' to 40'C (W to 104°F) 
-40" to 60'C (40' lo 1400F) 
20% to 80% 
el <24-C (75°F) maxlmum wet bulb 

Not specified I 
30 G. 11 ms duration helf sine 
5 to 350 Hz 0.008 G MZ I 

- A  d - 6  L 

ioo -i&v (1 i s v  emw) 
200 - 240V (230V WllIng) 
48-66Hz 
700 Wans (maxunwn) 
2389 Btulhr 

730 m k  (28 4 In) - 
375 mm (14 8 In) 
777 mm (30 5 In) 
109 kg (239 Ibs) 

Ennronmental and Power Requirement qmcikalons were l s sW on sample units. 



114-INCH TAPE DRIVES HP 7942146A HP 791 1/12/14 HP 9142A 

G c r E R l s n c s  4- . r ..,r-.- . 1 , . 1 
h a  c.p.cih/ (Tape) 

1 ~apm per magarin, 

1 B w  per magazine 

Tmcb per tape 

Uwr bloclcr per track 

Frame. per block 

Byhs per frame 

Data Capndly (Disc) 

Transfer Rate 
(Inddlng data redundancy) 

FUNCTIONAL CHARACTERISTICS = 
=writelspeed 
RmWSearch Speed 

W d n g  - 
Inledaa, 

ErmRUUUENTAL RANGES tritQiWL:rra. 
Taperalure 
Operaling Temperature 
(rango b media liitad) 

Nonqmralkrg Ternperalum 
Relcmua Hurnidily (Non-condensing) 

(rnadh limited) 

AMuda (Above Sea Level) 

Sho& and Vibration (Non-qmrating) 

NIA 

4096 1024 

6 (4 data. 2 ECC) 8 (4 data. 2 ECC) 

60 ips 
90 ips 
Streaming 
HP-16 (IEEE-~B~) 

800 1 carlrldge 150 1 cartridge 
66.9 Mbyiw 16.7 Mbyler 
18 18 

~ i . & ~ ~ . * S  L. YIWI *k&U 

10.000 blwlnch 
DC 800 HC Pro-mmded Format 

5' to W C  (W lo 104'F) 
-4(Plo604C(-4(Plo140'F) 
20% 10 80% 
el c26"C (78'6 maximum wet bulb 

0 to 3000m (0 lo 10,000 1) 

20 0.11 rns duratiar haw dne 

lVtoWC(9Q' lo  1WF) 
#tosor:(Jolo 104'F) 
209bto80% 
st c29'C (WF) marimurn wet bulb 

o to 4572171 (0 to 15.000 n) 

20 0, 1 1 rnr duration ha# she 

I 52 dBA Saund Power 88 dBA Saund Power (791XP) 
Notqmdlbd (791XR) 

POWER REQUIREMEWS &&-%& a- 
Ula voltage (nominal) - 120V (1 15V d n g )  

200 - 240v (230V ssning) 
Ur* F n q w  (rangal 
bwr &nwmptmn (Watts) 120 Watts. *peal 
Ileal DlulpnUon 

208 rnrn ( 8.2 in) 
325 mm (12.8 in) 
285 rnrn (1 1.2 in) 
15.8 kg (34.8 Ibs) 

NI A 

NIA 

800 1 cartridge 150 1 canridge 
up lo 60 Mbyler up lo 15 Mbyter 
16 16 

91 5 288 

6 (4 data. 2 ECC) 6 (4 dald. 2 ECC) 

up to 1024 up lo 1024 

NIA 

35 Kybleslsec 

. 
8800 bwmch 
PCK 

62 5 1 p  

m IPS 
Streaming 
HP-IB (IEEE-488) 
(Inledace avmlable for IBM 
and supported m w h b b s )  - - '" ->. 5.e. d & Z " $ $  

5' to 40% (41" lo 104'F) 
-4(P 10 75% (-40' 10 16PF) 
20% lo 800/. 
at c2VC (79'F) maximum wet bulb 

159 0.2.3 rns duralion hail sine 
30 0. 23 mr, duration trapezoidal 
RandOm 5.500 HZ fit -2.42 G RMS 
Swepl aim 5-500 Hz at mnslanl 
Bccebrat i  01.75 G 

. r --. - h~13. i  ,*.& 
loo- 120V- (115Veming) 
200 - 240v- ( 2 3 0 ~  bening) 
48-68Hz 
39 7 Walt8 
138 BWhr 

& a w w A & w - & a - a * -  -". re: +*,4- & *, . + 

fOllll2114R ~1111U14P 
310 mm (12 2 in) 720 rnm (28 3 In) 132 rnrn ( 5 2 ~n )  
482 mrn (19 9 In) 482 rnrn (19 9 ln) 325 rnrn (12 8 m) 
744 rnm (29 3 In) 744 mm (29 3 on) 285 rnrn (I 1 2 11-11 
87 2 kg (148 h) 85 4 kg (188 Ibr) 8 64 kg (19 lbs) 

Environmental and Power Requirernenl apacificcltbns wem 1wWd on ample unb. SpnlRc unlm may vary 



CABLES AND SUPPLIES INCLUDED 

' r )  

112-INCH TAPE DRIVES 
HP 7978B and HP 7974A 
Tape Head Cleaner 
Foam Swabs (1 Package) 
2400 ft. Reel of Magnetic Tape 
2 Meter Shielded HP-IB Cable 
Power Cable 
Operator Manual 

HP 7914ST 
Same as HP 7974A Plus: 
Operator Manual (Disc Drive) 
Installation Manual 
Site Environmental Requirements Manual 
Installation and Service Manual 

HP 7970E 
Tape Head Cleaner 
Empty 2400 ft. Take-up Reel 
2400 ft. Reel of Magnetic Tape 
Operator Manual 

114-INCH CARTRIDGE TAPE DRIVES 
HP 35401A 
Cleaning Cartridge Kit 
1 Meter HP-IB Cable 
Power Cord 
Cartridge Magazine 
Tape Cartridge (600 ft.) 
Quick Reference Guide 
User Manual 

HP 9144A 
Head Cleaner 
Swabs 
Power Cable 
Fuse, 3.0 Amp 
Tape Cartridge (600 ft.) 
User Manual 

HP 7914CT 
Same as HP 914444 Plus: 
HP 7914CT Installation, Operating and Service 
Manual 
HP Operator Instructions (Disc) 
Operating and Installation Manual (Disc) 
Two HP-IB Cables (1 Meter Long) 
Two Power Cords 

HP 7942NHP 7946A 
Head Cleaner 
Swabs 
Two Fuses, 5-Amp, 250V, No Time Delay 
Tape Cartridge (600 ft.) 
User Manual (Tape) 
Owner's Manual (Disc) 
Site Environmental Requirements Manual 

HP 7911112/14 P&R 
Tape Head Cleaner Solution 
Lint Free Swabs 
7911112 - One 67 Mbyte 600 ft. Tape Cartridge 
7914 - Two 67 Mbyte 600 ft. Tape C a d g e s  
1 Meter HP-IB Cable (R Version Has 2 Meter Cable) 
Operator Instructions 
Operating and Installation Manual 
Site Environmental Requirements Manual 

HP 9142A 
Head Cleaner 
Swabs 
Fuse 
Power Cable 
Tape Cartridge (600 ft.) 
User Manual 



ORDERING INFORMATION 

there may be specific cabling, 110 board and operating system requirements as well as software 
upport issues, please consult an HP sales representative for configuration information before 

selecting a tape drive. 

112-INCH TAPE DRIVES 

0 6250 GCW1600 PE streaming tape drive 

. . .  6250 GCRl1600 PE streaming tape drive HP 79788 
OEM delete cabinet option . . . . . .  HP 7978B,Opt.135 

. . . . . . .  HP 7978A to HP 7978B upgrade kit 88702A 

1600 PE half-inch tape drives 

. . . . . . . .  1600 start-stoplstreaming drive HP 7974A 
HP 7974A tape drive with 132 Mb 

. . . . . . . . . . . . . . . . . . . . .  disc drive HP 7914ST 
@tart-stop tape drive with parallel interface . HP 7970E 

Master drive: Lo-boy cabinet . . HP 7970E, Opt.226 
No cabinet . . . .  HP 7970E, Opt.236 

Add-on master drive with fnulti-unit 
. . . . . . . . . . . . . . . . .  cable HP 7970E, Opt.230 

Component OEM drive without cabinet or 
. . . . . . . . . . . . . .  interface HP 7970E, Opt.151 

800 NRZI half-inch tape drive 

800 NRZU1600 PE start-stoplstreaming 
. . . . . . . . . . . . . . . . . .  HP 7974A, Opt.800 

P 7974A tape drive with 800 NRZI plus a drive 
. . . . . . . . .  132 Mb disc drive HP 7914ST1Opt.800 

HP 7974A 1600 cpi to HP 7974A 16001800 cpi 
. . . . . . . . . . . . . . . . . . . .  upgrade kit HP 88700A 

d 14-INCH CARTRIDGE TAPE DRIVES 
DC 600 format 114-inch tape drives for workstation PCIT format 14-inch tape drive for Personal 

& small multi-user systems Computers 

114-inch cartridge autochanger tape 1M-inch tape drive for Personal 
. . . . . . . . . . . . . . . . . . . .  drive . . . . . . . . . . . . . . . . . . . . . . . .  HP 35401A Computers HP 9142A 

For use with HP 9000 For use with Touchscreen PC's 
. . . . . . . . . . . . . .  Series 500 . . . . . . . . . . . . . .  HP 35401A, Opt. 500 (HP 150) HP 9142A, Opt.150 

. . . . . . . . . .  1M-inch cartridge tape drive HP 9144A 
For use with Touchscreen PC's 

(HP 150) . . . . . . . . . . . . . .  HP 9144A, Opt.150 
HP 9144A with 132 Mb disc drive . . . . .  HP 7914- 

For 220V150Hz operation . . . .  HP 7914CT,Opt.015 
. . . . . . .  HP 9144A with 24 Mb disc drive HP 7942A 

For 23OV operation . . . . . . . .  HP 7942A, Opt.015 
. . . . . . .  HP 9144A with 55 Mb disc drive HP 7946A 

For 23OV operation . . . . . . . .  HP 7946A, Opt.015 
28165 Mbyte disc drive, integral cartridge 

. . . . . . . . . . . . . . . . . .  tape drive HP 7911112l14P 
)28/65/132 Mb disc drive with integral cartridge tape 

drive 
. . . . . . . . . . . . . . . . . .  (rackmount) HP 7911112R 

220V150Hz operation . . . .  HP 7911112/14, Opt. 015 
Dedicated tape controller (for HP 3000 systems) in- 
cludes extra l m  HP-IB cable HP 7911112114, Opt. 001 

10-61 



SAFETY AND EM1 COMPLIANCE 

Safety RequlremenWStandards 0 
All products listed in this d m  sheet meet the following: 1 
Underwritets Laboratories, Inc. International Electrotechnical Commision 

UL 478: Information-Processing and Business Equipment IEC Publication 435: Satety of Data Pmsslng Equipment 
UL 114: Office Appliances and Business Equipment IEC Publication 380: Satety of Electrically Energized Office 

Machines 
Canadian Standards Association 

CSA C22.2 #154-M1983: Data Processing Equipment c) 

112-inch Tape Drlve8 114-inch Tape Drlwr 
/ 
I 
I 

FCC 
Class A Part 15 for 
Computing Equipment 

Class B Part 15 for 
Computing Equipment 

rn 
Level A (1 046/84)(Capable 
of Level B with a Level B SPU) X X X X 

r )  
' The HP 79788, Opt. 135 requires final packaging to meet stability standards of UL, CSA and IEC for end user products. 

The radanount vsrsiona of the disc drives (HP 791 1112114R) are sold as component products and are incomplete in nature. Thsso prducb have 
not been tested to omply wtth the limits for Clms A computing devices punruant to Subpad J of Part 15 of FCC Rule8 which are designed to 
provlde ntaPoneble pmteUbn agalnst such interference when opemted in a commerdal environment. When irvRelkd in a complete computing 
device product, lheae unb m i r e  testing to the Class A limits. 

Questions concerning regulatory agency compliance should be directed to the local Hewlett-Packard Sales and Service Office. 

WARRANTY & SERVICE 

Most HP tape products are warranted against 
defects in material and workmanship for 90 days 
following date of installation. (The HP 9142A is 
covered by a one year warranty.) HP will repair or 
replace products which prove to be defective during 
the warranty period. A copy of the complete warranty 
statement is available upon request. 

HP offers complete service and maintenance 
worldwide. Maintenance agreements are available for 
all HP peripheral products. Advantages of these 
agreements to the customer include a fixed annual 
cost, individualized cost-effective contracts and a 

For a66istsnrp call the HP n ~ g l ~ ~ l  office nearest YOU: Eastern 301167C-4MO. Midwest 3121 
256-9800. Southern W 5 5 1 5 0 0 .  Western 81LV509-Ua). Canadran 4lU678-9430. Or write to 
~ewlett-packad 700 7lst Ave. Greeley, CO 80634; in Europe, Hewlett-Packard, S.A, 150 

choice of response time. Current rates can be 
determined by contacting your local HP Sales Office. 

The selection and use of media, supplies and 
consumables is the customer's responsibility. Hewlett- 
Packard reserves the right to exclude from the 
warranty or service agreement any repairs for damage 
to HP products which HP reasonably determines or 
believes were caused by the use of non-HP media or 
cleaning supplies. Hewlett-Packard will, upon 
request, repair such damage on a time and material 
basis. 

The information and specifications presented in this data sheet are subject to change 
without nohcp -- 
Route du Nant-D'Avl, CH-1217 MEYRIN 2 (Geneva) Switzebnd; e l w v h m  in the world, / 
Hewlett-Pacbrd Intermntinentsl, 3495 Deer Cmek R d ,  Palo Alto, C a l i b i a  W. i 

I 

Printed in U.S.A. W 8 6  I 
5953-6868 1 
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Autochanger Tape Subsystem 

Technical Data March 1986 

Simphfy your operations with . . . 

, . . .536 Mbytes of cartridge tape storage 
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Solving Your Problems. .. 
Cost-effective s stem backup for up to 
536 Mbytes of 2 'sc storage 

Allows unattended system backup to 
536 Mbytes 

Media compatible with HP 9144A and HP's 
integrated cartridge tapeldisc drives 

e Transfer rate to 2 Mbytes per minute 

Suitable for use in the Design Plus cabinet or 
as a stand-alone unit 

Read-while-write and error correction to 
ensure data integrity 

e Two modes of operation for application 
flexibility 

e Removable cartridge magazine for easy 
cartridge loading and storage 

Off ering 536 Mbytes of storage, the HP 3540114 %-inch 
Cartridge Autochanger Tape Subsystem (tape drive) is a 
versatile solution to your backup needs. 

The Importance of Backup 
System backup is important. In the rare event that a file is 
accidentally lost or a system develops a fault, it's reassuring 
to know that your data is safe -indeed, many businesses can 
depend upon it. 

However, if backup is difficult to do it won't get done as 
often as necessary. The HP 35401A, a really simple backup 1 
solution, will help. 

Planning for Future Growth - 
As your computer system grows backup times will increase. 
Consequently, the tape drive that you originally purchased 
may no longer be well matched to your disc storage. 
In addition, you will probably see your backup becoming 

0 
more labor intensive. 

t 

The HP 3540144 offers you a solution which will satisfy your 
i 

present needs and allow for.future growth up to 536Mbytes. I 
Reduce Operating Costs with 
Unattended Backup 
You often pay more to operate a tape drive than just i r) 1 
purchase price and media cost. In fad, the largest single 
expense could well be hidden operator cost. 

i 

With the HP 35401A you can avoid costly overtime or the 
need to shut down your system for backup during normal 
working hours. 



The HP 35401A combines the major components of the Simple to Use 
HP 9144A tape drive with an autochanger mechanism. You don't have to be a computer expert to benefit from the 
This reliable combination automates cartridge loading and 35401~. ~f~~~ just a few minutes use you will find that it 
unloading, and allows the dnve to use up to eight cartridges i, vev easy to operate. 
from a removable magazine. 

~pplication Flexibility 
Because cartridge changing no longer requires an operator, 
the HP 35401A is well suited to unattended backup and 
software duplication. 

CMdges  can be accessed in either a sequential or a 
selective manner. In the sequential mode each cartridge is 
accessed in turn, one through eight. Alternatively, on some 
systems, carhid-ges may be:cce&ed in any orde;by using 
the selective mode. 

These two modes of operation offer you many ways to 
structure your data. For example, a single magazine couldbe 
used for a week's backup, perhaps allocating cartridges by 

.day of the week. 

With its capacity of 536 Mbytes, you can also use the 
HP W 1 A  for on-line data storage in applications where 
access times are not critical. An e~ampkwould be the 
sharing of reference data and libraries in a network. The chances of operator error are minirnised with a * comprehensive display and the convenient cartridge 

magazine. You will also find that the magazine doubles as an 
excellent storage container. 

For straightforward use, just place your cartridges into the 
magazine and load it into the drive. From then on the 
HP 35401A takes care of everything. 

Uses Compatible Media 
The HI' 35401A uses the same popular cartridge and data 
format that is used in the HP 91444 and W s  range of 
integrated cartridge tapeldisc drives (e.g. 7908/11112/14). 
This means that you can exchange data between any of these 
drives and the HP 35401A. 

Pays for Itself 
Through its capability for unattended system backup you 
will find that the HI' 35401A can quickly pay for itself. 
Savings will soon become apparent through reduced 
overtime payments and increased system availability 
during the working day. 

Designed for the Office 
Whether used as a stand-alone unit, or integrated with a 
computer system in a system package, find that the 
HP 35401A fits well into your office. It occupies about one 
tenth the space of a reel-to-reel tape drive and both its noise 
and heat output levels are unobtrusive. 
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OPERATING SPECIFICATIONS 
Performance 
TRANSFER RATE: 2 Mbytes per minute 
(system dependent). 
TAPE SPEED (maximum sustained): 

IlerrdMrcjtt: 60 inches per second 
SeardRewiad: 90 inches per second 

Capacity 
TAPES PER MAGAZINE: 8 (maximum) 
BYIES PER MAGAZINE: 536.8  bytes (maximum) 
TRACKS PER TAPE: 16 
USER BLOCKS PER TRACK 

16.7 Mbytcs, 150 foot Caddge: 1024 
67.1 Mbytes, 600 foot Cadridge: 40% 

FRQMES PER BLOCK: 6 (4 for data and 2 for error 
correction). 
BYTES PER FRAME: 2% 

Format and Density 
ENCODING TECHNIQUES: MFM 
B f l  DENSITY: 10,000 bits per inch 

operating Modes 
SEQUENTIAL 
SELECTIVE 

OVERALL CHARACTERISTICS 
Interface 
HP-IB (IEEE-488 1978) using CS/80 protocol 

Electromagnetic Emissions 
RADIATED AND CONDUCTED 
INTERFERENCE: 
USA; meets FCC Rules Part 15 Class A computing devices 
requirements. 
Empe; meets ETZ 10W84 computing devices. 

Sound Power 
NOISE POWER EMISSION: < 5 Bels Averaged over a 
typical operation cycle. 

Environmental Specifications 

Non-operating Limits 

Storage and Transit of Drive 
TEMPERATURE: -40°C to 75'C (-409; to 167°F) 
SHOCK: 30G maximum 11 milliseconds duration 
VIBRATION: 5 to 350 Hz 0 .W G2/Hz 

Storage and Transit of Media 
TEMPERATURE: -40"~  t o 4 5 ~ ( - 4 0 " ~  to 1130F) 

Power 
LINE VOLTAGE: 90 to 125 V or 180 to250 V at 125 W m; 
switch selectable 
LINE FREQUENCY: 48 to 66 Hz 

Physical 
NET WEIGHT: 22.5 kg (50.5 Ib) 
SHIPPING WEIGHT: 27 kg (60.5 ~ b )  
HEIGHT: 260 mm (10.2 inch) 
D E m :  575 mm (22.6 inch) 
WIDTH: 325mm (12.8 inch) 

SAFETY 
CSA certified to CSA 22.2 No. 154 
Meets all applicable safety standards of IEC 380 and IEC 435 
UL listed to UL 114 and UL478 

ORDERING INFORMATION 
The HP 35401A is customer installable and has no options 
available. 

HP 35401A: includes the Tape Drive along with the 
standard accessories supplied. 

Accessories Supplied 
HP 3 w l A  ueds MPnd: 35401-90902 
HP 3540lA Quick Refenme Guide: 35401-90903 
hrtidgc w e :  HP 92192C 
67.1 Mbytt~,600foatthttk@ 
HP-IB Cable 1.0 metre: HP 1 W A  
Power Cabk: Suitable for country of destination 

Cartridge Kitf: HP92193E 

Operating ~imits (me& limited) Accessories Available 
TEMPERATURE: 5°C to W C  (40°F to lM°F) 
HUMIDITY: 20% to 80% with maximum wetbulb 
temperature not to exceed 26°C (79°F) 
A L m E :  0 to4572 metres (0 to 15,Wfeet) 
SHOCK: 2 G maximum 11 milliseconds duration 
VIBRATION: 5 t03.o HZ 0.0001 G ~ H ~  

HP3540lAHvdwareS~~UpI. .35401-90904 
Magazine: HP 92192C 

CIevling Cartridge Kit*: HP 92193E 
Repknishwnt Kit for HP 92193Ef: HP 92193P 
Packoffive 16.7 Mbytes tape c a r t d p :  HP 88140SC 
Pack of five 67.1 Mbym tape e: W 88140LC 
Design Phm Mobik Minirack System Cabiaet: HP 9221 1R 
~ a i l ~ f o r H P 9 2 2 1 1 ~ : H P 9 2 2 1 1 ~  
Filler Panel Kit for HP92211R: HP 9221 1T 
l94mch EiA Rackmount K k  HP 35490A 

*Periodic cleaning of the W35401A ~ a d / ~ t e  head is mmmended to ensun? (DM operation ( a h a  magazine of new&-dges has 
been used, when readkite errors occur oron a weekly basis). 

Hewlett-Packard, in a continuing efirt to offer excellentproducts ata f& value, reserves the righ t to change specifications, designsand 
models without notice. 

3.. 

For assistance call the HP mgional office nearest you:Eastern 30l125!l-2OOQMidwest 312/W9800, Southern KMJ551500, Western 21Y877'-1282, Canadian 
4161678-9630. Or write to: Hewlett-Padcard, 1820 Embarcadero Road, Paio Alto, California 98303; in Europe; Hewlett-Packard S.A., 7 rue de Bois-du-Lan, 
P.O. Box CH-1217 MEYRIN 2, Geneva, Switzerland; elsewhere in the world; Hewlett-Padcard Intercontinental, 3495 Deer Creek Road, Palo Alto, 
California 94x3. 

i 
Printed in U.K. 02M i 5954-1954 i 
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HP 9144A: Combining HP quality and technology for backup confidence 
r) 

Low cost backup of fixed discs with capacities of up to 132 Mbytes using convenient 16 
or 67 Mbyte cartridges 
Compact in-basket size cartridge tape drive saves valuable desk-top space 

r) 

B Read-after-write and error correction capabilities assure you that valuable data is not lost 

Extensive built-in diagnostics confirm the drive is operational and mean faster repairs 
should a failure occur 
Compatibility with existing cartridge subsystems built into HP discs offers data 
interchange , 

f7 

Easy to use, low cost data protection 
The HP 9144A is a compact, in-basket size 114 inch 
cartridge tape subsystem designed for easy to use, 
low cost backup of HP fixed discs with capacities of 
up to 132 Mbytes. It can sit on the desktop, be 
packaged in a pod configuration or mounted in a 
standard 19" rack. 

Backup matched to your desktop or 
personal workstation 
With performance up to 2 Mbyteslmin (depending on 
host software), the cartridge tape drive offers small to 
midrange system users a cost effective and convenient 
alternative to multiple floppies at about one third the 
cost of the faster half inch tape drives. 

backup. It has the capability, depending on the 
system, for both selective file and image backup and 
is also used for software distribution and for data 
interchange between HP systems. Additionally, it is 
suitable for limited transaction logging operations. 

r, 
n 

Choose the right cartridge for your disc t. 1 

and application 
Cartridges are available in two sizes, 16 and 67 
Mbytes. Both are fully interchangeable in the tape 
drive and require no system reconfiguring or operator 
adjustments. Choose the cartridge capacity to match 
the sue of your disc or application. The 16 Mbyte 
version with 75% less tape than the 67 Mbyte 
cartridge is more appropriate for applications 
requiring frequent cartridge loading or unloading such 
as wrsonal UO, software distribution or swcific file 

Multiple applications offer system se&ching. The 67 Mbyte version is an ex&llent match 
for the larger discs. 132 Mbytes can be backed up 

i 
versatility using only two cartridges. Compatible with existing 
Utilizing a 12 Kbyte buffer in the drive and optimized cartridge subsystems built into HP discs (HP 79081111 

I 
system software which minimizes waiting for data 12/14), one drive can read media written on another 
transfers and commands from the host, the HP 9144A drive just by inserting a cartridge. 
operates in streaming mode providing fast, efficient ?I w 

I 
F 



Automatically protects your valuable data 

Read-after-write capability provides automatic data 
verification during the write process. Any media 
problems are detected immediately during writing, 
not later when an attempt is made to read the data 
back. 

Data reliability is ensured during the read process by 
exclusive-or error correction which uses data 
redundancy for automatic error detection and 
correction. This means that if data becomes defective 
and you attempt to read it back, the drive has the 
capability, under most circumstances, of 
reconstructing the corrupt data. 

Another contribution to data integrity is the built-in 
Media Monitor. Before the media-usage begins to 

affect data reliability, a light flashes indicating that it 
is time to replace the tape. You don't replace the 
media too soon, and you don't risk losing data on 
worn media. 

HP reliability designed into the drive 
An electro-niechanical servo control feature provides 
gentle acceleration and deceleration as the drive starts 
and stops which increases both tape and drive motor 
life for better media and drive reliability. 

Extensive internal diagnostics have been designed into 
the HP 9144A. The power-on self test indicates that 
the drive is operational. If a problem does occur, the 
operator is alerted by a light on the front panel. Rear 
panel diagnostics indicate the actual field replaceable 
unit that failed. Quick isolation of failure and ease of 
repair means minimum downtime for servicing plus 
lower maintenance costs. 

Technical Specifications 
Storage Capacity . . .  16.7 and 67.1 Mbyte cartridges 

Tracksnape . . . . . . . . . . . . . . . . . . . . . . . . .  16 
User Blocknrack 
16 Mbyte (150') . . . . . . . . . . . . .  1024 maximum 
67 Mbyte (600') . . . . . . . . . . . . .  4096 maximum 

FramesBlock . . . . . . . .  6 (4 frames for user data 
plus 2 frames for data recovery) 

BytesIFrame . . . . . . . . . . . . . . . . . . . . . . . .  256 
Transfer Rate 

Maximum Sustained 
Transfer Ratet . . . . . . . . . . . . .  2 Mbytedminute 
Tape Speed . . . . .  60 inches/second (readlwrite) 

90 inchedsecond (searchlrewind) 
' Maximum sustained transfer rate does not necessarily reflect system 

thmvghput which varies depending upon application, file structures and 
hosvtape driver implementation. 

Interface . . . . . . . . . . .  HP-IB (using CSSO protocol) 
HP Supported Configurations 

HP 9000, Series 200 
HP 1000, A Series 
For further support information and future 
supported configurations, see support chart on 
back. 

Format 
Encoding . . . . . . . . . . . . . . . . . . . . . . . . .  MFM 
Bit Density . . . . . . . . . . . . .  10,000 bitslinch (bpi) 

Physical Specifics tions 
Net Weight . . . . . . . . . . . . . . . . .  8.67 kg (19 lbs) 
Height . . . . . . . . . . . . . . . . . . .  125 mm (4.9 in) 
Depth . . . . . . . . . . . . . . . . . . .  285 mm (11.2 in) 
Width . . . . . . . . . . . . . . . . . . .  325 mm (12.8 in) 

Power Requirements 
Line Voltage . . . . .  90-125 volts or 180-250 volts @ 

125 watts RMS 
(switch selectable) 

. . . . . . . . . . . . . . . .  Line Frequency 4 . 6 6  Hertz 

Environmental Specs 
Operating Limits 
Temperature . . . . . . . . . . . .  5°C to 40°C (41°F to 

104°F) (media limited) 

Humidity . . 20% to 80% with maximum wet bulb 
temperature (non-condensing) 

not to exceed 26°C (79°F) 
(media limited) 

Altitude . . . . . . . . . .  0 to 4572 m (0 to 15,000 ft) 
Non-operating Limits 
Storage and transit of drive 
Temperature . . . .  -40°C to 75°C (-40°F to 167°F) 
Altitude . . .  -304 to 15240 m (-1000 to 50,000 ft) 

Storage and transit of media 
Temperature . . . .  -40°C to 45°C (-40°F to 113°F) 

Noise Level (db) . . . . . . . . . . . . . . . . .  <60 dbA 
Accessories 
Supplied HP Part Number 

Power Cable . . . . . . . . . . . . . . . . . . . . . . . .  * 
Operator's Manual . . . . . . . . . . . . .  09144-90000 
Fuse 3.0 Amp . . . . . . . . . . . . . . . . . .  21104003 
Tape Cartridge (600') . . . . . . . . . . . . .  88140LC 
Head Cleane? . . . . . . . . . . . . . . . . .  8500-1251 
Swabs . . . . . . . . . . . . . . . . . . . . . . .  9300-0767 

Power cable supplied dependent on shipping destination. 
" Periodic cleaning required to ensure proper operation (after a new 

camidge is inserted, when readlwrite errors ormr or at least once a week). 

Available HP Part Number 
HP-IB Interface Cable 
.5 meter . . . . . . . . . . . . . . . . . . . . . . .  10833D 
1 meter. . . . . . . . . . . . . . . . . . . . . . . .  10833A 
2 meter . . . . . . . . . . . . . . . . . . . . . . . . .  10833B 
4 meter . . . . . . . . . . . . . . . . .  not recommended 

19" Rack Mount Kit . . . . . . . . . . . . . . . .  19500A 
Cartridges 
16.7 M byte formatted/certified 

Box of 5 . . . . . . . . . . . . . . . . . . . .  .88140SC 
67 M byte formatted/certified 

Box of 5 . . . . . . . . . . . . . . . . . . . .  88140LC 
Cleaning Supplies 
Magnetic Head Cleaning Kit . . . . . . . . .  92193H 

Individual Cleaning Supplies 
. . . .  Tape Head Cleaner, 6 4 oz bottles 92193X 

Foam Swabs (50 per package) 
wooden shaft . . . . . . . . . . . . . . . . . .  9300-0468 
plastic shaft . . . . . . . . . . . . . . . . . . .  9300-0767 

Lint-free Wipes (100 per bag) . . . . . . . . .  92193W 



HP Supported Configurations 
HP 9144A 

Safety and EM1 Compliance 
HP 9144A meets the following requirementslstandards 

Electronic Data Processing Requirements 

Underwriters Laboratories, Inc. 
UL 478: Electronic Data 
Processing Equipment (EMRT) 

UL 114: Office Appliances 
and Business Equipment (QAOT) 

Canadian Standards Association 
CSA C22.2 #154: Data Processing 

Equipment 

Wnframe 

HP9000 

Series 200 

Series 500 

HP loo0 

MEF Series 

A Series 

HP3000 

Touchscreen 

International Electrotechnical Commission 
IEC 380 and 435 

FCC 
Class B Part 15 for computing equipment 

Op. System 

Basic 
Pascal 

HP-UX 

HP-UX 
Basic 

RTE A.04 

MPE 

MS-DOS 

VDE 
Level B with a Level B SPU 

Warranty & Service 
HP tape products are warranted against defects in 
material and workmanship for 90 days following date 
of installation. HP will repair or replace products 
which prove to be defective during the warranty 
period. A copy of the complete warranty statement is 

0' 
available upon request. 

t 

Supported 

Yes 
Yes 

Yes 

Yes 
Planned 

No support 
planned 

Yes 

Yes 

Yes 

HP offers complete service and maintenance 
worldwide. Maintenance agreements are available for 
all HP peripheral products. Advantages of these 
agreements to the customer include a fixed annual 
cost, individualized cost-effective contracts and a 

9 
choice of response time. Current U.S. rates can be 
determined by contacting your local HP Sales Office. c) 
The selection and use of media, supplies and 
consumables is the customer's responsibility. Hewlett- 
Packard reserves the right to exclude from the 
warranty or service agreement any repairs for damage 
to HP products which HP reasonably determines or 
believes was caused by use of non-HP media or 
cleaning supplies. Hewlett-Packard will, upon 
request, repair such damage on a time and material 
basis. 

Interface 

98624A or 
internal 

98625A 

27110A 
27110A 

12009A 

30079A 

Questions concerning regulatory agency compliance 
should be directed to the local Hewlett-Packard Sales The information and specifications presented in this data sheet are subject 

to change without notice. 
and Service Office. 1 

i 

For amiahna, dl the HP regiow offia nauest you: EYtem 301lZSg2000, Midwcot 312LB9800, Southem 4OMSS1500, Westem 213877-1282, Camdim 
41616764430. Or write to Hewktt-P&rd 3330 ft.mova St. Pab Alto, CA WOI, In Eump, H e w l e t t - P M ,  S.A. 7, Rue Llu )uh-Len ,  P.O. Box M- 
1217 MEMUN 2 (Geneva) Swi-d, ekwhere In the world, Inkrumthentd, 3195 Deer Creck Road, Pdo Uto, CA 94304. 

Cable 

HP-IB 
Must order 

cable 
separately. 

Optional cable 
lengths available. 

(AH) 

Mtai in U.S.A. 9nIM 
5 9 5 3 - 9  

Notee 

Represents 
1 HP-IB load. 

(All) 

Performance 
improvements 

planned for 
future OIS 

Does not require 
dedicated GIC 

Order Opt. 150 



Integrated Discs 

For Micro1 1000-based A-Series Systems product number 12 122A 

HP 12122A is a separately-ordered product that pro- 
vides Integrated Discs for A-Series computer systems 
housed in 243x4 Micro11000 Computers or 248x4 
Micro11000 System Processor Units. HP 12 122A 
includes a 19.4 MB fixed, hard disc, a microfloppy 
drive that supports microfloppy discs in both 630 kB 
double-sided and 270 kB single-sided formats, an 
HP-IB controller that supports both discs, and an 
HP 12009A HP-IB interface card. 

Functional Specifications 
Capacity 
Fixed Disc: 19.4 megabytes. + Microfloppy Disc: 630 kilobytes on double-sided 
discs; this microfloppy disc also supports readlwrite 
access to 270 kilobyte single-sided discs. 

Additional Use of 12009A Interface: Because of 
physical limitations, the 12009A interface included in 
the 12122A product does not support connection of 
any HP-IB devices other than the integrated discs. 

Performance 

@ 
Fixed Disc: 75 millisecond average access time. 150 
kBlsec average transfer rate (based on the minimum 
time required to transfer one track without overrun). 

Microfloppy Disc: 225 millisecond average access 
time, 17 kBlsec average transfer rate. 

System Bootup 
Micro11000 systems can be restored from micro- 
floppy discs in 270 kB single-sided format* to the 
19.4 MB fixed disc. HP software for HP 1000 sys- 
tems is not available on microfloppy discs in 630 kB 
double-sided format. 

Double-sided microfloppy discs, which are enclosed 
in a gray housing, can be formatted and used as 
single-sided media. 

Ordering Information 
12122A Integrated Disc Product* 
The 12 122A Integrated Disc Product includes: 

1. 19.4 MB fixed, hard disc. 

2. Single microfloppy drive with both 630 kB double- 
sided and 270 kB single-sided capability. 

3. Single HP-IB disc controller for both the 19.4 MB 
hard disc and the microfloppy disc drive. 

4. 12009A HP-IB Disc Interface and cables. 
5. 24998- 13465 FCO software on microfloppy disc 

for upgrade of RTE-A system with revision prior 
to Rev. 5000 to support the 12 122A discs. 

6. Installation in Micro11000 computer or SPU at the 
factory. 

HP 243xA option 151 or 248xA option 150 must 
also be ordered to support the installation of the 
HP 121 22A product. 

12122A Option 001 Upgrade Kit 
HP 12122A Option 001 adds the following items for 
in-the-field upgrading from earlier integrated discs in 
Microl1000-packaged systems to HP 12122A Inte- 
grated Discs: 

1. 02430-900 10 HP Micro 24126127129 Installation 
and Service Manual. 

2. 12122-90001 Micro11000 Upgrade Kit Installation 
Manual. 

243xAIE Option Required for 12122A 
Integrated Disc Product 
151 : Installation preparation Kit for the 12 122A , 

Integrated Disc Product. 

248xA Option Required for 12122A 
Integrated Disc Product 
150: Installation preparation Kit for the 12122A Inte- 

grated Disc Product and deletion of the standard 
12009A HP-IB interface from the 248x4 SPU. 






