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HP 1000 L-Series identifies a new series of LSI-based com- 
putation products from Hewlett-Packard. Based on 
Hewlett-Packard's proprietary Silicon-On-Sapphire (SOS) 
technology, these new products provide OEMs and end 
users with a high degree of flexibility for dedicated applica- 
tions while maintaining instruction and program compatibility 
with the other members of Hewlett-Packard's HP 1000 family 
of technical computer products. This data sheet describes 
the overall systems design and its capabilities and provides 
specifications common to all L-Series products. 

HEWLETT 
PACKARD 

Features 

HP 1000 L-Series system design 
and common specifications 

Distributed intelligence I10 design that simplifies pro- 
gramming and includes many powerful features for high 
I10 throughput, such as DMA per channel 
High reliability and maintainability through the use of SOS 
LSI, reduced circuit area, and simple packaging 
Modular design with choice of three levels of integration - 
boards, boxes, and systems - to fit your application 
needs 
Broad range of interfaces and peripherals 

80 powerful instructions, including: 
- Integer arithmetic 
- Memory and register reference 
- I10 group 
Instruction and program compatibility with other members 
of the HP 1000 family protects software investment of 
current OEMs and gives user access to a broad base of 
proven software 
Built-in memory protect, time base generator, and self-test 
Standard memory parity generation and checking that 
protects programs against bit loss, reducing software de- 
velopment and maintenance costs 
Power fail detection and auto restart (battery backup is 
optional) 
Boot loaders included for boot-up from: 
- Disc drive 
- PROM module 
- HP Mini cartridge tape unit on terminal 
Virtual Control Panel program that provides for use of a 
local or remote terminal to access processor registers, 
alter or examine memory, run programs, or initiate boot 
loading 
64k bytes of main memory 
Power supply designed for wide tolerance of power line 
fluctuations and interruptions 
Excellent noise immunity achieved through extensive use 
of ground planes and steel enclosed power supply 
Software support with 92070A RTE-L real-time executive 
operating system 

Flexibility to satisfy a wide variety of 
OEM and end user requirements 
HP 1000 L-Series computational products are offered at 
three levels of integration (Figure 1) to satisfy a variety of 
user's configuration needs. 

Board computers 

In board (or component) form, the central processor card 
and a 64k byte memory card are available as the model 
2103LK Board Computer to OEMs and end users that re- 
quire its processing capabilities without packaging by 
Hewlett-Packard. An extensive selection of I10 boards is 
available for a wide variety of applications. As shown in 
Figure 1, five and ten slot card cages and the L-Series power 
supply are accessories available to assist in packaging and 
powering the 2103LK board computer and I10 boards. 
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Figure 1. HP 1000 Products 
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HP 1000 L-Series Computer Systems, Models 9 and 10 
(21 458121 468 System Processing Unit (SPU) shown; 21 45AI2146A 
SPU is housed in taller 62.2 inch cabinet) 

System Terminal 
(either of two 
different terminal 
choices is required 
in Model 9 and 10 

16-Slot Card Cage with: 
Battery Backup Card 

Singleldual 1.2M 
byte Flexible Central Processor Card 

Disc; Dual flexible HP-IB Interface for Discs 

disc is included Async Serial (terminal) 

in 2145AJB SPU Interface 

is included in 
2146AJB SPU 

Power 

791 OHR Fixed Disc 
(7910HR or other hard 
disc choice is pre- 
requisite for Model 10 
System) 

- System Cabinet 

Figure 1. HP 1000 Products, continued 
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Box computers Distributed intelligence architecture 
In box form, the 21 03LK board computer is packaged as the 
2103L Computer with the ten-slot card cage and L-Series 
power module for users des~gning thelr own rack-mountable 
systems 

Systems 
The HP 1000 Model 9 and 10 Computer Systems are the 
thrd level of Integration. These systems use the 2103LK 
board computer in a sixteen-slot card cage w ~ t h  battery 
backup, term~nal and disc interfaces, the RTE-L real-time 
operating system, single or dual flexible disc, hard d ~ s c  (w~th  
Model l o ) ,  and the user's cholce of term~nals. This conf~g- 
uration 1s for anyone not requiring the physical flexib~llty of 
boxes or boards. 

Interfaces and accessories 
A broad choice of interfaces and other plug-ins 1s ava~lable 
to HP 1000 L-Ser~es users at all levels of integraton These 
Include: 

12005A Asynchronous RS232 and current loop serial 
Interface for connection of terminals or other seral de- 
vices to L-Serles computers or systems 
12006A Parallel interface. a 16-bit general-purpose dup- 
lex Interface for connection of external instruments or 
other devices to L-Series computers or systems 

12008A PROM Storage Module with up to 64k bytes of 
PROM capacity for non-volatile storage of user's pro- 
grams or complete operational software systems used In 
L-Ser~es computers or systems 
12009A HP-IB Interface for connection of multiple dlsc 
memory un~ts, pr~nters, Instruments, and other HP-IB de- 
vices to L-Ser~es computers or systems 
12010A Breadboard Interface for user development of 
spec~al~zed interfaces for use In L-Ser~es computers or 
systems (Includes I 0 Master circuitry common to all 
L-Ser~es Interfaces) 
1201 1A Extender Board 
12012A Priority Jumper Card for continuation of hardware 
pr~or~ty  chain through card cage bus posltlon not oc- 
cupled by an 110 Interface or other plug-in accessory 
board 

boosts I10 efficiency and simplifies 
programming 
Of the pr~ncipal functions of a computer, computation and 
~nputioutput are usually both controlled by the central pro- 
cessor In the HP 1000 L-Series system design, the hlgh 
clrcult dens~ty and cost savlngs realized by using CMOS 
SOS LSI circuits have made it p rac tca  to change that The 
central processor has been relieved of I 0 processlng That 
funct~on has Instead been ass~gned to an ~nd~vidual, 
custom-designed 110 Processor on each Interface card 
Thus, the CPU 1s free to do ~ t s  real job of processlng data 
The central processor, the 110 Processors on each Interface 
and memorv all communlcate w t h  each other via a common 
bus, as shown In Figure 2 

Figure 2. L-Series Functional diagram 
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110 PROCESSOR 
AND INTERFACE 

The HP 1000 L-Series computational products are based on 
processors manufactured uslng Hewlett-Packard's propne- 
tary CMOSISOS (Silicon on Sapphire) Large-Scale Integra- 
t~on  (LSI) integrated circu~t process. The SOS process 
makes possible high c~rcuit densities, so that much of the 
Ioalc of a Drocessor resides on a sinale  chi^. The chiD and 

110 Processor-managed DMA. Thelr built-~n intelligence 
equlps L-Ser~es 110 interfaces to manage the~r own 110 oper- 
ations autonomously. This includes D~rect Memory Access 
(DMA), and can even include cha~ned mult~ple DMA trans- 
fers without interruption of the central processor until all 
transfers have been completed. 

DMA-per-channel 110. The same master 110 Processor Intel- 
l~gence is provided on all L-Series 110 interfaces For that 
reason any It0 Interface can access memory In the efficient 
low-overhead DMA mode even Interfaces servlng slow de- 
vices, such as term~nals There 1s no restr~ction on the 
number or type of Interfaces or devices uslng DMA 

aixillary c;rcuits for the central memory 110 Inter- Automat~c end of transfer term~nat~on. For variable-length 
faces, and other L-Ser~es components occupy single clrcuit transfers totfrom term~nals or other dev~ces the 110 Pro- 
boards, each only 29 cm long by 17 2 cm wide (1 1 4 In by cessor provides for termination of DMA upon receipt of an 
6 8 In) The low parts count made poss~ble by LSI uslng end of transfer signal For Instance, when the asynchronous 
CMOSISOS promotes re l~ab~ l~ ty  Prov~dlng all a c h e  L-Ser~es ser~al Interface recelves a carrlage return, that can be rec- 
components on plug-in boards s~mplifles packag~ng and ogn~zed as an end of record character whlch terminates the 
fault  sola at ion and speeds repalr DMA transfer automat~cally 



I10 access priority 

Priority of 110 interrupts and access to memory is controlled 
simply, by interface card position on the card cage bus with 
respect to the central processor. The interface closest to the 
processor has highest priority, those farther down the bus 
have successively lower priority according to their position, 
as shown in Figure 3. The central processor is granted ac- 
cess to memory when memory cycles are not being used by 
110 interfaces. However, in a situation of 110 monopolization 
of the backplane, the central processor is granted access to 
the 33rd memory cycle after requesting access. 

12032A 
5-SLOT CARD CAGE 

(Viewed 
from the open end) 

XAOl t' 
XA02 

XA03 
XA04 

12030A OR 2103L 
10-SLOT CARD CAGE 

(Viewed from the open end) 

XA06 ' XAOl t' 
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XAO8 XA03 

XA09 XA04 

XAl 0 XA05 
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XAl 1 
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1 SSLOT CARD CAGE 
USED IN L-SERIES SYSTEMS 

(Viewed from the open end) 

XAOl t ' 
XA02 
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XA04 
XA05 

XA06 
XA07 

XA08 

110 Priority 6' 

VO Priority 7 
I10 Priority 8 

I10 Priority 9 
110 Priority 10 

I10 Priority 11 
110 Priority 12 

110 Priority 13 

t XAO1, XA02, XA03, etc. designations identify receptacle connec- 
tors on the card cage backplane. 
When the 12013A Battery Backup Card is used in the 5-Slot Card 
Cage it must be plugged into receptacle XAOl and the Memory 
and Procesor boards should move down to XA02 and XA03, 
respectively. The I10 priority 1 and 2 receptacle are then XA04 and 
XA05, respectively. In the 10-Slot Card Cage, the Battery Backup 
Card can occupy receptacle XAOl or XA06, which shifts the phys- 
ical positions of I10 priorities down accordingly. Two Battery 
Backup Cards can be used in the 10-Slot and 16-Slot Card Cages; 
the second Battery Backup Card would occupy slot XAO9 in the 
16-Slot Card Cage. The Battery Backup Card includes priority 

jumpering so that its insertion between interfaces does not break 
the priority chain. 

Battery Backup 
Memory 
Processor 
110 Priority 1 
VO Priority 2 

I10 Priority 3 
110 Priority 4 

110 Priority 5 

Figure 3. 110 Access Priority by I10 interface card position in 
HP 1000 L-Series card cages. 

Simplified I10 programming 

The same level of intelligence that makes possible DMA- 
per-channel inputloutput also simplifies I10 programming. 
The master I10 Processor logic provides for recognition of 
interface 110 addressing independently of card position on 
the card cage bus. This makes it possible to standardize I10 

addresses used for particular devices or functions without 
requiring any particular arrangement of 110 cards in the card 
cage. 

Two modes of I10 interface addressing 

Compatibility mode. The I10 Processor supports the mode of 
inputloutput addressing currently used by other HP 1000 
(M-, E-, and F-Series) Computers. In this mode, each I10 
instruction contains the select code of the interface to which 
it is directed. Use of this mode minimizes changes needed 
to convert programs that now run on HP 1000 M-, E-, or 
F-Series Computers for use on HP 1000 L-Series Computers. 

Auto-addressing mode. The I10 Processor also supports a 
new auto-addressing mode. In this mode, a single program 
instruction addresses an I10 interface once before sending 
instructions to it. Thereafter, the I10 select codes in 110 
instructions are not needed. This eliminates the need to 
prepare a separate configuration section in inputloutput 
drivers, reducing programming workload for OEMs or other 
users preparing their own drivers. It also shortens I10 driver 
execution time and reduces overhead because there is no 
configuration section to be executed prior to an I10 transfer. 

Since an 110 interface is addressed in auto addressing mode 
only prior to receiving 110 instructions, six of the bits in I10 
instructions that were formerly used for 110 select codes are 
freed for other uses. For example, these bits can be used to 
address registerson the interface itself. Or they can be used 
to exchange additional data or control bits with interfaced 
devices. 

HP 1 000-compatible central processor 
provides built-in real-time capabilities 
The HP 1000 L-Series CMOSISOS LSI central processor 
chip executes the same HP 1000 base instruction set (arith- 
metic and extended arithmetic, memory reference, and reg- 
ister reference instructions) as other HP 1000 (M-, E-, and 
F-Series) Computers. In addition to making possible a com- 
pact central processor, the LSI CPU chip includes memory 
protect, and a time base generator. Other standard features 
include integer arithmetic, self-test, bootstrap loaders, 
power faillauto restart, and virtual control panel. 

Program compatibility 

While there is a compatibility mode that minimizes differ- 
ences, certain aspects of the HP 1000 L-Series I10 design 
will require minor changes in a user's existing I10 drivers. 
Otherwise, HP 1000 programs that use the same instructions 
as the L-Series are directly program compatible. Of course, 
to realize the significantly greater efficency of DMA-per- 
channel I10 will require more extensive revision of existing 
programs. 

As noted previously, the L-Series central processor includes 
bootstrap loaders. Two of these can be used for automatic 
boot-up at power on, from the following devices: 

A disc memory via the 12009A HP-IB interface. 
A 12008A PROM storage module. 

Virtual Control Panel 

The conventional front panel has been replaced by a ROM- 
based Virtual Control Panel (VCP) program. The VCP pro- 
gram enables an operator to perform control panel functions 
via a locally or remotely connected terminal. Only one I10 



card can have this capability, which can connect to a termi- 
nal accessible only to the system manager or the mainte- 
nance department, an important system integrity safeguard. 
The operator at the VCP terminal can examine and change 
the contents of registers and memory locations, control pro- 
gram execution, and select a bootstrap loader and initiate 
the boot-up of a system. 

Because of its remote potential, the VCP can be used for 
remote isolation of L-Serles system faults, which can help to 
mlnlmize support costs for OEM products that use L-Series 
components. When not being used as a Virtual Control 
Panel, the VCP-assigned termlnal can be used in the same 
way as any other terminal connected to the L-Series system. 

Software support 
Software support available for L-Series computation prod- 
ucts starts with RTE-L, a true foreground-background real- 
time executive system, which is configurable for either 
memory-based or disc-based operation. In disc-based 
configuration, RTE-L supports program development in 
FORTRAN IV, Assembly language, and (optionally) in real- 
time BASIC11 000L. These software products are described 
in separate data sheets. 

Diagnostic support 

lnstruction types: 
Memory-to-accumulator 
Direct register modification 

lnstruction formats: 
Combined single word Double word 
Single word 

Addressing modes: 
Direct Double word 
Multilevel-indirect Single word 
Register implicit Bit 

lnstruction execution times: 

lnstruction 
Memory Reference Group (14 total) 

ADPJB, AND, IOR, XOR 
LDPJB, STPJB 
CPPJB without skip 
CPPJB w~th skip 
ISZ without skip 
ISZ with skip 
JMP 
JSB 
Indirect addressing (per level) 

Shift-Rotate Group (20 total) 
Alter-Skip Group (1 9 total) 

Execute 
time ( psec)' 

A diagnostic package is available for stand-alone testing of Overflow bit manipulation (4 total) 
the L-Serles central processor, memory, and L-Series inter- STO, CLO, SOS, SOC 3.6 
face cards. In addition, a BASIC-like Diagnostic Design HaLT (HLT) 15.2 
Language interpreter is provided to assist the preparation of Extended Arithmetic Memory Reference 
diagnostics for user-designed interfaces. The diagnostic Instructions (6 total) 
package is described in a separate data sheet. DLD, DST 7.7 

MPY 28.1 
DIV 8 6-33 1 

L-Series common specifications Extended Arlthmetlc Register Reference Sh~ftlng 
lnstructlons (6 total) 

Architecture 

Type: Distributed intelligence with separate CPU and 110 
Processors. communicating with each other and wlth mem- 
ory via a single bus, as shown in Figure 2. 

Implementation: Hardwired with SOSILSI and MSI hardware. 

Data path width: 16 bits. 

Bus structure: S~ngle backplane bus for memory, processor, 
and 110. 

Bus speed: Up to 2.8M byteslsec 

Ititerrupt system: Vectored priority interrupt structure with the 
following priority assignments and select codes. Note that 
select codes need not match priorities. 

Select 
Priority Code Function 

Memory parity interrupt 
Illegal instruction Interrupt 
Memory protect interrupt 
Power fall interrupt 
Speclal interrupts 
T~me base generator Interrupt 
Reserved functions 
110 dev~ce interrupts 

Central Processor Board 

Accumulators: 2 (A and B), 16 bits each. lmpl~citly address- 
able, also explicitly addressable as memory locat~ons. 

Memory registers: 3 (T,P), 16 bits each, and (M), 15 blts. 

Supplementary registers: 2 (overflow and extend), one b ~ t  
each. 

ASL, ASR; LSL, LSR, RRL, RRR, Bas~c wllshift 2.3 
Per add~tional sh~ft 0.45 

'This figure assumes no DMA intervention; concurrent DMA inter- 
vention may increase execution time. 

Power fail provisions: When primary line power falls below a 
predetermined level while the computer is running, a power 
fail warning signal from the 12035A Power Module or user- 
supplied power module causes an Interrupt to memory loca- 
tion 00004. Memory location 00004 is intended to contain a 
Jump-to-subroutine (JSB) instruction to a user-written power 
fail subroutine. A minimum of 5 milliseconds is available to 
execute the power fail subroutine. 

Memory protect: Memory protect logic on the central 
processor: 
1. Protects a selected block of memory of any size, from a 

settable "fence" address downward, against alteration or 
entry by programmed instructions, except those involving 
the A and B registers. 

2. Prohibits execution of 110 instructions, except those re- 
ferencing select code 01 (the CPU status register and the 
overflow register). This limits control of 110 operations to 
interrupt control only, which can be used to give exclu- 
sive control of the 110 system to an executive program. 

3 In response to a memory protect v~olat~on, Interrupts the 
computer and saves the address of the v~olatlng ~nstruc- 
tlon In memory locat~on 00007, from whlch ~t can be made 
accessible In the A or B reglster by a s~ngle Assembly 
language lnstructlon. 



Time base generator interrupt: A time base generator inter- Instructions executed by interface enabled to perform the 
rupt is provided for maintaining a real time clock. The inter- "Virtual Control Panel slave cycle" regardless of GR status: 
rupt request is made when the CPU signals, at 10- LlAlB 3,C; OTNB 3,C; CLC 3; HLT XX (0<=XX<=77). 
millisecond intervals, that its internal clock is readv to roll 
over. Timing accuracy of the time base generator is k4.32 
seconds per (24 hour) day. 

Illegal instruction interrupt: An illegal instruction interrupt is 
requested when the CPU c h ~ p  signals that the last instruction 
fetched was not recognized by it. This interrupt provides a 
straightforward entry to software routines for the execution of 
instruction codes not recognized by the L-Series system 
hardware. 

Memory board 
Memory structure: 32 pages of 2048 bytes, with direct ac- 
cess to current and base (page 0) pages, indirect access to 
all pages. 

Memory size: 64k bytes is included with all HP 1000 L-Series 
computation products. 

Memory cycle time: 680 nanoseconds 

Memory parity checking: Parity logic on the Memory board 
continuously generates correct parity for all words written 
into memory and monitors the parity of all words read out of 
memory. Either odd or even parity can be selected. A parity 
error will generate an interrupt to memory location 00005, 
which can contain a JSB to a user written parity error han- 
dling subroutine or a halt instruction. 

I10 Master Processor 
Purpose: To maintain the high performance of the L-Series 
110 structure, HP uses the 110 Master as the standard inter- 
face circuitry to the L-Series backplane. It includes the 110 

,, . Processor chip, which executes 110 instructions, and other 
circuits that make high speed transfers possible. Every HP 
1000 L-Series 110 interface card, including the 12008A 
PROM Storage Module and the 12010A Breadboard Inter- 
face, has the 110 Master circuitry. 

Determination of I10 address: 110 address select code is set 
for each interface by select code switches on the interface 
and is therefore independent of interface card position along 
the backplane bus. 

I10 addressing: An 110 interface may be pre-addressed by 
presetting its select code into the Global Register (GR), 
which leaves the six select code bits of 110 instructions 
available for addressing registers or other functions on the 
interface. Alternatively, the GR can be turned off and the 
select code bits in each 110 instruction can be used to 
address the 110 interface. 

I10 processor instruction and select codes recognition 
summary: 

Select codes recognized 
Instruction GR off GR on 

CLear Control (CLC) SC 20-23 & 30 
CLear Flag (CLF) 02 & SC 02, 20-23, & 30 
Load In A or B (LINB) 00,02,03, & SC 00,02,03, & XX 
Merge In A or B (MINB) 00,02,03, & SC 00,02,03, & XX 
Output from A or B (OTNB) 00,02,03, & SC 00,02.03, & XX 
Skip i f  Flag Clear (SFC) SC 20-24 & 30 
Skip i f  Flag Set (SFS) SC 20-24 & 30 
SeT Flag (STF) 02 & SC 02, 20-22, & 30 
SeT Control (STC) SC 02, 20-22, & 30 . SC = The Select Code of the interface: 20 < =SC < =77. 

XX = Other use of the interface select code bits for addressina of 

Instruction execution times: 

Execute 
Instruction time (psec) 

STC, CLC, STF, CLF 3.6 
LIAIB, MINB, OTNB 6.4 
SFC, SFS without sklp 3.6 
SFC, SFS with skip 5.0 

I10 device interrupt priority: Depends upon 110 interface posi- 
tion along the card cage bus, with respect to the processor 
board, as illustrated in Figure 3. 

I10 interrupt procedure: 
1. One or more 110 interfaces requests an interrupt 
2. When the central processor acknowledges the interrupt 

request of the highest priority interface, it executes the 
instruction in a memory location that corresponds to the 
select code of the interface. 

lnterrupt masking: The 110 Master logic Includes an interrupt 
mask register which provides for selective inhibition of inter- 
rupts from specific interfaces under program control. This 
capability can be programmed to temporarily cut off unde- 
sirable interrupts from any combination of interfaces when 
they could interfere with crucial transfers. 

lnterrupt latency when there is no DMA interference: 0.88 to 
33.1 microseconds, 1.6 microseconds typical. (Interrupts 
cannot be serviced until a DMA cycle or an instruction in 
progress has completed execution. The worst-case latency 
of 33.1 m~croseconds is based upon time to complete an 
integer divide, the longest instruction.) 

lnterrupt latency when DMA is completely monopolizing the 
backplane: 95 to 828 microseconds, depending upon the 
instruction mix. 

Direct Memory Access (DMA): The IOP chip supports DMA 
capab~lity on each 110 interface, which reduces the number 
of interrupts from one per data item (byte or word) to one per 
complete DMA block transfer, greatly reducing overhead 
and increasing throughput. 

DMA Latency: Time interval from Service Request by an 110 
device through completion of the 110 data transfer tolfrom 
the 110 interface is 0.908 psec for input, 1.135 psec for 
output for the interface with highest hardware priority. 

Self-configured, chained DMA: 'The IOP chip also supports a 
self-configuring mode of operation. In this 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 another block transfer. This process continues for as 
long as additional control word sets are available. 

Data packing under DMA: When byte mode is specified in 
control word instructions, the IOP automatically manages 
byte packing or unpacking. 

Maximum achievable DMA rate: 1.35 million wordslsec (2.7 
megabyteslsec). 

Self-configured mode DMA timing: 7 microseconds, 
maximum, between successive transfers of a chained 
series. 

I10 Master signals and timing: Refer to the HP 1000 L-Series 
110 interfacing guide 02103-90005. 

registers or functbns on the interface itself: 20 <=XX < =?7. 



Electrical specifications 
Electrical specifications are given in the 21 03L, 2103LK, 
21 45N8, 2146Al8, and 12035A data sheets and sum- 
marized on page 8-1. 

Environmental specifications 
Except for the HP 1000 Model 9 and 10 Computer Systems, 
which are specified separately in the 21458 data sheet, the 
following environmental specifications apply to all HP 1000 
L-Series hardware products. 

Temperature 
Operating: 0" to 55°C (32" to 131 OF). 

Storage: -40" to 75°C (-40" to 167°F) 

Relative humidity 
5% to 95% at 40°C (104"F), without condensation 

Altitude 
Operating: To 4.6 km (15,000 ft). 

Non-operating: To 15.3 km (50,000 ft). 

Vibration and shock 
HP 1000 L-Ser~es products are type tested for normal sh~p- 
plng and handl~ng shock and v~brat~on (contact factory for 
review of any application that requires operat~on under con- 
t~nuous v~bratlon) 

V~brat~on: 0 38 mm (0 15 ~ n )  p-p deflect~on over 5-55 Hz 
frequency range, 3 axls 

Shock, 112 sine, 3 axis: 

Component Weight, Magnitude Duration 
kg (and Ib) (g's) (millisec) 

<0.454 (1) 500 1 
0 454-4.54 (1 -1 0) 100 4 

>4.54 (10) 30 11 

Safety and RFI qualification 
See individual data sheets on the 2103L, 21458, and 
12035A In Sections 2 and 3. 

Physical Characteristics 
See Individual data sheets for 2103L, 2103LK, 21458, and 
12035A In Sections 2 and 3. 

Ordering Information 
See indiv~dual product data sheets 



L-Series Computer 

product number 21 03L 

The 2103L IS a packaged L-Series computer for users de- 
signing their own rack-mounted systems. In a rack- 
mountable cabinet 13.3 cm (5.25 in) high by 59.7 cm (23.5 
In) deep, the 2103L provides a CPU board and a 64k byte 
memory module in a 10-slot card cage along with the 
12035A L-Ser~es power supply. Since the CPU and memory 
boards each use one card cage slot, eight slots remain 
available for 110 Interfaces, the 12013A Battery Backup 
Module, andlor the 12008A PROM Storage Module. At least 
one 110 interface and associated terminal or other peripheral 
is required in addit~on to the 2103L Computer for a usable 
system. 

Features 
Distributed intelligence I10 design that simplifies pro- 
gramming and includes many powerful features for high 
I10 throughput, such as DMA per channel 
High reliability and maintainability through the use of SOS 
LSI, reduced circuit area, and simple packaging 
80 powerful instructions, including: 
- Integer arithmetic 
- Memory and register reference 
- I10 group (with I10 interface) 
Instruction and program compatibility with other members 
of the HP 1000 family protects software investment of 
current OEMs and gives user access to a broad base of 
proven software 
Built-in memory protect, time base generator, and self-test 

Standard memory parity generation and checking that 
protects programs against bit loss, reducing software de- 
velopment and maintenance costs 
Power fail detection and auto restart (battery backup is 
optional) 
Boot loaders included for boot-up from: 
- Disc drive 
- PROM card 
- HP Mini cartridge tape unit on terminal 
Virtual Control Panel program that provides for use of a 
local or remote terminal to access processor registers, 
alter or examine memory, run programs, or initiate boot 
loading 
64k bytes of main memory 

Modular packaging for easy maintenance 
Power supply designed for great tolerance of power line 
variations and power interruptions 
Excellent noise immunity achieved through extensive use 
of ground planes and steel enclosed power supply 

Broad range of interfaces and peripherals 

Software s u ~ ~ o r t  with 92070A RTE-L real-time executive 
operating system 

Central processor card 
(beneath memory card) 

64k byte Memory Card 

10-Slot Card Cage 

Module 

CMOSISOS LSI technology promotes 
reliability and maintainability 
The 21 03L Computer and L-Series 110 interfaces are based 
on processors manufactured using Hewlett-Packard's pro- 
prietary CMOSISOS (Silicon on Sapphire) Large-Scale In- 
tegration (LSI) integrated circu~t process. The SOS process 
makes possible high circuit densities, so that all of the log~c 
of a processor can fit on a single chip. The chip and auxiliary 
circuits for the central processor, memory, 110 interfaces, 
and other L-Series components comfortably occupy single 
c~rcuit boards, each only 29 cm long by 17.2 cm wide (1 1.4 
in by 6.8 in) The low parts count made possible by LSI using 
CMOSISOS promotes reliabil~ty. Prov~ding all active L-Series 
components on plug-in boards simplifies fault isolation and 
speeds repair. 

21 03L central processor description 
The 21 03L CMOSISOS LSI central processor chip executes 
the same HP 1000 base lnstructlon set (arithmetic and ex- 
tended arithmetic, memory reference, and register reference 
instructions) as other HP 1000 (M-, E-, and F-Series) Com- 
puters. In addition to making possible a compact central 
processor, the LSI CPU chip includes memory protect, and a 
time base generator. Other standard features include In- 
teger arithmetic, automatic parity generation and checking, 
self-test, bootstrap loaders, power faillauto restart, and vlr- 
tual control panel. 



Auto boot-up 
As noted previously, the L-Serles central processor ~ncludes 
bootstrap loaders. Two of these can be used for automatic 
boot-up at power on, from the following sources: 

A disc memory vla the 12009A HP-IB interface. 
A 12008A PROM storage module. 

Virtual Control Panel 
In the 2103L, a ROM-based Vlrtual Control Panel (VCP) 
program replaces the usual conventional front panel. The 
VCP program enables an operator to perform control panel 
functions via a locally or remotely connected terminal. The 
operator can examine and change the contents of registers 
and memory locations, control program execution, and 
select a bootstrap loader and Initlate the boot-up of a 
system. 

Because of its remote potential, the VCP can be used for 
remote lsolatlon of L-Ser~es system faults, whlch can help to 
mlnimlze support costs for OEM products that use the 
21 03L. 

Only one 110 card can have VCP capability. Connecting that 
IkO card to a terminal that is accessible only to a system 
manager or a maintenance department controls VCP access 
to the L-Series system, provdlng an Important system integ- 
rity safeguard. 

Distributed intelligence architecture 
boosts I10 efficiency and simplifies 
programming 
Of the prlnclpal functions of a computer, computat~on and 
lnputloutput are usually both controlled by the central pro- 
cessor In the 2103L Computer the hlgh clrcult densty and 
cost savlngs reallzed by uslng CMOSISOS LSI clrcults have 
made t practical to change that The central processor has 
been relleved of the burden of 110 processlng That functlon 
has Instead been asslgned to lndlvldual, custom-deslgned 
SOS LSI 110 Processors (IOPs) on each Interface card Thus 
the central processor IS free to do ~ t s  real lob of processlng 
data The central processor the lOPs on each Interface and 
memory all communicate w ~ t h  each other vla a common bus 
as shown In Flgure 1 

NOTE: For description of the advantages of the HP 1000 L-Series 
110 design, see the HP 1000 L-Series system design data sheet, 
page 1-4. 

Figure 1. L-Series Functional diagram 
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Software support ava~lable for the 2103L Computer starts 
wlth RTE-L a true foreground-background real-tlme execu- 
tlve system which IS conflgurable for elther memory-based 
or dlsc-based operation In d~sc-based conflguratlon, RTE-L 
supports program development In FORTRAN IV, Assembly 
language and (optionally) In BASIC 1000L real-t~me BASIC 
RTE-L and BASlCllOOOL are descrlbed In separate data 
sheets 

110 PROCESSOR 
AND INTERFACE 

Diagnostic support 
A dlagnost~c package IS avallable for stand-alone testlng of 
the L-Ser~es central processor, memory, and L-Serles Inter- 
face cards In addition, a BASIC-~ke Diagnostic Des~gn 
Language Interpreter IS provlded to asslst the preparatlon of 
dlagnostlcs for user-deslgned Interfaces The d~agnostlc 
package IS descrlbed In a separate data sheet 

Functional specifications 
Architecture 
See L-Serles common spec~f~catlons page 1-6 

Central Processor Board 
See L-Seres common specf~catlons, page 1-6 

Program compatibility 
Memory board 

HP2103L CPU lnstructlons and L-Series 110 lnstructlons are see L-Seres common speclflcatlons, page 1-7 
dentlcal to the same lnstructlons In other HP 1000 (M-, E-, 
and F-Series) Computers Thls makes the 2103L Computer Available card cage slots 
largely program compatlbe wlth other HP 1000 Computers 
However, certaln aspects of the I10 deslgn w I  requlre Eight slots are avallable for 110 Interfaces and other plug-~n 

mnor changes In users applcaton programs Of course to accessories 

reallze the slgnlflcantly greater 110 efflclenc~es of DMA-per- 
channel 110 will requlre more extensive revlslon of exlstlnq 
programs Rear panel power swltch I 



Electrical specifications 
AC power required 

Line voltage: 86-1 27V (1 15V -25%1 +I 0%) or 195-253V 
(230V -15%1+10%), Input line voltage is easily changed in 
the field by removing the 21 03L front panel and using a 
screwdriver to reset the line selector switch in the power 
module. 

Line frequency: 47-66 Hz. 

Maximum power required: 500W, fused at 6A on 86-127V 
range. 

Power factor: Approximately 0.65 at full load. 

Direct current available (+) and required (-) for 
I10 interfaces and accessories. 

See table on page 8-1 

Power supply protection, regulation, and 
other specifications: 

See the 12035A Power Module data sheet, page 2-8 

Safety qualification 
The 2103L has been designed to meet Underwriter's 
Laboratory (UL) and CanadIan Standards Association (CSA) 
safety standards. UL and CSA approvals are pend~ng. 

Physical characteristics 
Dimensions 

Height: 13.3 cm (5 25 in) 

Width: 48.3 cm (19 in) panel. 

Depth: 59.7 cm (23 5 in) overall; 56.4 cm (22.5 in) behind 
panel. 

Weight 

14.1 kg(31 Ib) 

Ventilation 

Air Intake is on the left side, exhaust IS on the right 

Maximum heat dissipation 

258 Kilogram-Calorieslhr (1 024 BTUlhr) 

Air flow (power supply and card cage fans) 

Velocity: 61 metredmin (200 ftlmin) at exit with atmospheric 
pressure at 1016 millibars (30 inches of mercury). 

Volume: 1 cubic metrelmin (35.3 cfm) 

Ordering information 
21 03L Computer 

The 21 03L Computer includes: 
1. Computer with power module, 1.5m (5 ft) power cable, 

and central processor card and 64k byte memory card in 
10-slot card cage, all inside rack-mountable cab~net. 

2. L-Series Computers Installation and Service manual 
(021 03-90003). 

3. L-Series Reference manual (02103-90007). 
4. L-Series 1,0 Interfacing guide (02103-90005). 

21 03L Hardware accessories 

12005A Asynchronous Serial lnterface for connection of ter- 
mlnal or other serial device to the 2103L. 

12006A Parallel interface for 16-bit duplex 110 fromlto exter- 
nal devices. 

12008A PROM Storage Module for mounting up to 64k bytes 
of PROMS for non-volatile program storage. 

12009A HP-IB Interface for connection of disc memories, 
printers, graphics peripherals, instruments, and other HP-IB 
devices to the 2103L. 

12010A Breadboard Interface for user-implemented 
special-purpose interfaces (includes the 110 Master circu~try 
common to all L-Series interfaces). 

1201 1A Extender Card 

12012A Priority Jumper Card for continuation of hardware 
priorlty chain through card cage bus position not occupied 
by an 110 Interface or other plug-in accessory board. 

12013A Battery Backup Card prov~des power to sustain 64k 
bytes of memory for up to 1 hour in event of power failure. 

Software available for 21 03L Computer 

24397A L-Series D~agnostic Package. 

92070A RTE-L Operating System (includes program de- 
velopment software for FORTRAN 1V and Assembly lan- 
guage programs). 

92076A BASICIIOOOL Real-time BASIC language program 
development and execution subsystem. 



HEWLETT 
PACKARD 

L-Series Board Computer 
and Card Cages 

product numbers 21 03LK, 12030A, and 12032A 

21 03LK Board Computer and Integration Accessories 

64k byte Memory Card 

2103LK Board Computer 
12030A 10-Slot Card Cage 

Central Processor Card 
12035A Power Module 

12032A 5-Slot Card Cage 

The 2103LK consists of the HP 1000 L-Series Central Pro- 
cessor Board and a 64k byte Memory Module, wh~ch offer 
maxlmum packaging flex~bil~ty to OEMs and End Users de- 
s~gning their own computer systems. Optional accessories 
include 5- and 10-slot card cages, product numbers 12032A 
and 12030A, respectively, which facilitate packaging of the 
2103LK w~th 110 interfaces, the 12013A Battery Backup 
Module, andlorthe 12008A PROM Module. Also ava~lable to 
facilitate L-Series system development is the 12035A Power 
Module, covered in a separate data sheet. 

Features 
Maximum packaging flexibility for OEMs and End Users 
designing their own L-Series computer systems 
Choice of 10-slot and 5-slot card cages and power module 
to assist development of OEM assembled systems 
High reliability and maintainability through the use of SOS 
LSI, reduced circuit area, and simple packaging 

Distributed intelligence I t0  design that simplifies pro- 
gramming and includes many powerful features for high 
I t0 throughput, such as DMA per channel 
80 powerful instructions, including: 
- Integer arithmetic 
- Memory and register reference 
- It0 group (with I t0  interface) 

Instruction and program compatibility with other members 
of the HP 1000 family protects software investment of 
current OEMs and gives user access to a broad base of 
proven software 
Built-in memory protect, time base generator, and self test 

Standard memory parity generation and checking that 
protects programs against bit loss, reducing software de- 
velopment and maintenance costs 
Power fail detection and auto restart (battery backup is 
optional) 
Boot loaders included for boot-up from: 

- Disc drive 
- PROM module 
- HP Mini cartridge tape unit on terminal 
Virtual Control Panel program that provides for use of a 
local or remote terminal to access processor registers, 
alter or examine memory, run programs, break program 
execution, or initiate boot loading 
64k bytes of main memory 

Modular packaging for easy maintenance 
Excellent noise immunity achieved through extensive use 
of ground planes and steel enclosed power supply 
Broad range of interfaces and peripherals 
Software support with 92070A RTE-L real-time executive 
operating system 



CMOSISOS LSI technology 
promotes reliability and . maintainability 
The 21 03LK Board Computer and L-Series 1'0 interfaces are 
based on processors manufactured using Hewlett- 
Packard s proprietary CMOSISOS (Silicon-On-Sapphire) 
Large-Scale lntegrat~on (LSI) Integrated c ~ r c u ~ t  process The 
SOS process makes poss~ble high circu~t densit~es, so that 
much of the logic of a processor resides on a slngle chip 
The chip and auxiliary circuits for the central processor, 
memory, 110 ~nterfaces and other L-Ser~es components oc- 
cupy single circuit boards each only 29 cm long by 17 2 cm 
wide ( I  1 4 in by 6 8 in) The low parts count made possible 
by LSI using CMOS SOS promotes reliability Providing all 
active L-Ser~es components on plug-in boards simplifies 
fault isolation and speeds repalr 

21 03LK central processor description 
The 21 03LK CMOS SOS L S  central processor chip exe- 
cutes the same HP 1000 base instruction set (arithmetic and 
extended ar~thmetic memory reference, and register refer- 
ence ~nstruct~ons) as other HP 1000 (M-, E- and F-Ser~es) 
Computers In addition to making possible a compact cen 
tral processor, the LSI CPU chip includes memory protect, 
and a time base generator Other standard features include 
integer arithmetic, self-test bootstrap loaders power fall/ 
auto restart, and virtual control panel 

Auto boot-up 
As noted previously, the L-Series central processor includes 
bootstrap loaders Two of these can be used for automatic 
boot-up at power on, from the following sources. 

A disc memory via the 12009A HP-IB interface 
A 12008A PROM storage module. 

V~rtual Control Panel 
In the 2103LK, a ROM-based Virtual Control Panel (VCP) 
program enables an operator to perform control panel func- 
tions via a locally or remotely connected terminal The 
operator can examlne and change the contents of registers 
and memory locations control program execution and 
select a bootstrap loader and initiate the boot-up of a sys- 
tem Making control panel functions available on a terminal 
eliminates the need for a control panel on OEM and End 
User designed systems, minimizing system cost 

Because of its remote potential, the VCP can be used for 
remote  sola at ion of L-Series system faults, wh~ch  can help to 
mlnimize support costs for OEM products that use the 
21 03LK. 

Only one 110 card can have VCP capabil~ty. Connection of 
that I10 card to a terminal that is accessible only to a system 
manager or a maintenance department controls VCP access 
to the L-Series system, providing an important system integ- 
rity safeguard 

Distributed intelligence architecture 
boosts 110 efficiency and simplifies 
programn-ring 
Of the principal functions of a computer, computation and 
Input output are usually both controlled by the central pro- 
cessor In the 2103LK Board Computer the high circuit 
dens~ty and cost savlngs reallzed by uslng CMOSISOS LSI 
circuits have made it practical to change that The central 
processor has been relieved of 1 0 processing That function 
has ~nstead been ass~gned to individual custom-designed 
SOS LSI I0  Processors (IOPs) on each ~nterface card The 
central processor, the lOPs on each interface and memory 
all communicate with each other via a common bus as 
shown In Figure 1 

NOTE For descr~pt~on of the advantages of the HP 1000 
L-Series I 0  design, see the HP 1000 L-Series system de- 
sign data sheet, page 1-4 
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Figure 1. L-Series Functional diagram 

Program compatibility 
HP 2103LK CPU instructions and L-Series I10 instructions 
are Identical to the same Instructions in other HP 1000 (M-, 
E-, and F-Series) Computers. Thls makes the 2103LK Board 
Computer largely program compatible with other HP 1000 
Computers However, certain aspects of the 110 design, 
such as Interface pre-address~ng will require minor changes 
In user's appicat~on programs. More extensive revislon of 
existing programs will realize the significantly greater ef- 
ficiencies of DMA-oer-channel I, 0 

Software s~~ppor t  
Software suppon available for the 21 03LK Board Computer 
starts wlth RTE-L. a true foreground-background real-t~me 
executive system, which IS configurable for either memory- 
based or disc-based operation In dlsc-based configuration 



RTE-L supports program development in FORTRAN IV, As- 
sembly language, and (optionally) In BASIC11000L real-tlme 
BASIC. RTE-L and BASIC/OOOL are described In separate 
data sheets. 

Diagnostic support 
A diagnostic package is available for stand-alone testlng of 
the L-Serles central processor, memory, and L-Series Inter- 
face cards. In addition, a BASIC-like Diagnostic Design 
Language interpreter I S  provlded to assist the preparation of 
dlagnostlcs for user-des~gned Interfaces. The diagnostic 
package is described In a separate data sheet. 

21 03LK Integration accessories 
lntegration accessories for the 21 03LK Board Computer in- 
clude 10-slot and 5-slot card cages, product numbers 
12030A and 12032A, respectively, and the 12035A Power 
Module. The 12030A 10-Slot Card Cage and the 12035A 
Power Module are deslgned to plug together without exter- 
nal power cabllng, whlch slmpllfles assembly and connec- 
tlon of all required L-Series power supply voltages to the 
2103LK and other L-Series printed circuit boards housed in 
the card cage. 

Power supply voltages (+5V, +12V, and -12V) are con- 
nected to the 5-slot card cage via a miniature screw-termlnal 
block on the rear of the backplane. 

Functional specifications 
Architecture 

See L-Serles common spec~f~cat~ons, page 1-6 

Central Processor Board 
See L-Serles common specficatlons, page 1-6 

Memory board 

See L-Series common spec~f~cat~ons, page 1-7. 

Available card cage slots 
12030A Card Cage: Elght slots are available for I 0 nter- 
faces and other plug-ln accessories 

12032A Card Cage: Three slots are ava~lable for I0 Inter- 
faces and other plug-ln accessorles 

Electrical specifications 
Direct current required ( - )  for 2103LK central 
processor and memory boards, I10 interfaces, 
and accessories: 
See table on page 8-1 

Recommended power supply: 

12035A Power Module (see data sheet on page 2-8 

Card cage dimensions, millimeters (and inches) 

12030A 10-Slot Card Cage: 

313 (12 3)' 

k l  

362 (1 4 25) --* 
. Incudtng 11 1 (0 43) for power module connector 

12032A 5-Slot Card Cage: 

Weight 
2103LK (two circuit boards): 0.682 kg (1.5 Ib) 

12030A 1 0-Slot Card Cage: 2.0 kg (4.4 Ib) 

12032A 5-Slot Card Cage: 1.09 kg (2.4 Ib). 

Maximum heat dissipation of 2103LK (two boards) 
26 Kilogram-Calor~eslhr (102 BTU hr) 

Ventilation 

Alr flow on the order of 1 13 cubic rnetres,min (40 cfm) 
across the central processor board and the memory board IS 

required for coollng the 2103LK Board Computer 

Physical characteristics 
L-Series circuit board dimensions 



Ordering information 

21 03LK Board Computer 

The 2103LK Board Computer includes: 

1. HP 1000 L-Series central processor card. - 
2. 64k byte memory card. 

21 03LK Hardware accessories 

12030A 10-Slot Card Cage. 

12032A 5-Slot Card Cage. 

12035A Power Module 

12005A Asynchronous serial interface for connection of ter- 
mlnals or other serial devices to the 2103LKk. 

12006A Parallel interface for 16-bit duplex 110 fromlto exter- 
nal devices*. 

12008A PROM Storage module for mounting up to 64k bytes 
of PROMS for non-volatile program storage*. 

12009A HP-IB interface for connection of disc memories, 
printers, graphics peripherals, instruments, and other HP-IB 
devices to the 2103LKk. 

12010A Breadboard interface for user-implemented 
speclal-purpose interfaces (Includes the 110 Master clrcultry 
common to all L-Ser~es Interfaces)* 

1201 1 A Extender Card* 

12012A Priority jumper card for cont~nuatlon of hardware 
priorlty chain through card cage bus position not occupled 
by an 110 interface or other plug-in accessory board?. 

12013A Battery backup card provides power to sustain 64k 
bytes of memory for up to 1 hour In event of power failurek. 

* The 12030A or 12032A Card Cage is strongly recommended for 
HP 1000 L-Series systems based on the 2103LK that use addi- 
tional L-Series plug-in cards. 

t The priority jumper card has no application outside of a 12030Al 
32A Card Cage or OEM's card cage that supports the hardware 
priority scheme of the HP 1000 L-Series system design. 

Software available for 21 03LK Board Computer 

24397A L-Series Diagnostic Package. 

92070A RTE-L Operating System (Includes program de- 
velopment software for FORTRAN IV and Assembly lan- 
guage programs). 

92076A BASIC/1000L Real-time BASIC language program 
development and execution subsystem. 



L l  I 

product number 12035A 

The HP 1000 L-Series Power Module product number 
12035A, provldes +5V +I 2V, and -12V dc supply voltages 
and 39V rms spllt-phase and 27V rms single-phase 25 kHz 
ac power for L-Serles computers and systems The power 
module IS Integrated into the 2103L Computer and the 
2145A1B L-Serles System Core The 12035A IS also sepa- 
rately available as an lntegratlon accessory component for 
the 21 03LK Board Computer along wlth the 12030A 10-Slot 
Card Cage 

The 25 kHz ac output of the power module provldes a 
conveniently-used ac power source for on-~nterface and 
other power supplles developed by OEMs and End Users 
w t h  unlque power supply needs 

lnput current fusing: 3AG normal blow 7A fuse for 115V 
range, 3A fuse for 230V range 

Power factor 0 65 maxlmum at full load 

Features Input Ilne overvoltage protection. Mlsappllcatlon or hne trans- 
lents 1 5 tnies nomlnal llne voltage for more than one sec- 

Slide-out deslgn for easy servicing ond wl l  blow the lnput fuse 
Plug-ln connectton to 12030A 10-Slot Card Cage for con- 
venlent assembly of L-Serles systems from components 

Conducted RFI back to power line input 
25 kHz ac for powering speclal purpose dc supplles on 
Interfaces or for external loglc or slgnal condltlonlng Less than Level A VDE specifcatlon 

Wide tolerance of power line fluctuations and power Power interruption detection 
interruptions 
Designed to meet VDE RFI specifications and UL, CSA, A n e  voltage detector monitors the peak-to-peak value of 

and VDE safety specifications line voltage. The times requlred to generate the Power Fa1 
Warning slgnal after an instantaneous dropout of power from 

Functional specifications 
Type of power supply 

Switching regulator from the 50/60 Hz power line nput to a 
regulated 25 kHz slne wave. whlch IS rectified, fltered. and 
regulated to produce the +5V, +I 2V, and 1 2 V  dc outputs 
of the power module. 

lnput 

lnput voltage ranges: Two, 11 5V and 230V, front panel 
selectable uslng a screwdrver-set switch. 

115V input voltage range: 86 to 127V rms (-25% + l o %  
tolerance). 

230V input voltage range: 195 to 253V rms (-25% +I 0% 
tolerance). 

various line voltages are llsted below 

Line voitage Min. Dropout Time 
86V ac 1 5 m s  

115V ac 1 20 ms 

Line voltage sag 
An Instantaneous drop In Ilne voltage that exceeds 30%, but 
remalns wlthn the allowable range may generate a Power 
Fall Warnng, but will not make the Power On slgnal go false 

Line voltage surge 

Surge voltages from nomlnal up to 1 25 tmes nomlnal for 1.2 
cycle every 5 seconds will not disturb normal operation and 
will not generate Power Fail Warnng 

Llne frequency range 47 to 66 Hz Output 

No-load power Input i 40 Watts lncludlng nternal fan DC voltages, tolerances, & Perlodlc and Random Dev, no 
load-to full load 

Maxlmum Input power Up to 525W lnput power depends 
upon output loadlng +5V t 2 %  50mV nom 300mV max 

+I 2V ?3% 100mV max 
Surge current Less than 15 Amps from cold start less than 1 2 V  +6% 100mV max 20 Amps for restart after one mlnute 



AC voltages and tolerances: 39V rms ?8% split phase from 
three pins on backplane-mating rear connector and 27V rms 
?8% single phase from two pins of front panel connector. 

a NOTE: The 27V rms front panel connector is not usable in the 
2103L Computer because of insufficient clearance between h e  
front panel of the power supply and the front panel of the 2103L. 

Maximum dc output only current ratings:' 

Maximum ac power and dc current ratings:*t 
25 kHz DC Power Supply Current 

AC Power +5V +12V -12V 

70 Watts 25A 4.OA 2.OA 
140 Watts 25A 3.OA 1.5A 

180 Watts 21 A 2.OA 0.5A 

*When operated In ambient !emperatures to 55 "C (131 O F )  

and at altitudes to 4.6 km (15,000 ff). 

tNOTE. Alternate ac power and dc current output combinations 
are possible within the 250W to 319W maximum total power 
output, provided that no more than the highest power or current 
listed above is drawn from any output. However, because of 
complex thermal interactions within the power module you can- 
not rely upon directly trading all of the power not used in one or 
more dc outputs for additional ac power. 

Short circuit protection: All dc and ac power outputs are fault 
protected for short circuits. The power module will shut 
down, lighting the fault indicator, if any of the outputs are 
short circuited. 

+5V output overvoltage protection: The +5V output is 
sensed for overvoltage and the +5V supply will shut down if 
its output voltage exceeds 6.5V. The ac power switch must 
be cycled to reset the +5V output. 

External fan power: Up to 15W at 86 to 127V rms 1s available 
from a receptacle on the front of the power module. 

Power control logic inputs 

Power On: Is released to be high (true) after all dc voltages 
are up and within their regulation tolerances. It remains high 
for 5 ms after the Power Fail Warning signal goes true (low), 
during which time all output voltages remain within their 
regulation tolerances. 

Electrical characteristics: Both signals have 1 OOmA sink from 
an open collector, with rise and fall times less than 50 ns. 

Physical characteristics 
Dimensions, m m  (and inches) 

FRONT VlEW 

14 3 (0 56)- 

Includ~ng 7 9 (0.31 for power module rnountlng sl~des 

BOTTOM VlEW 

lnclud~ng 6 3 (0 25) lor power connector 

L~ne Power Up and Power Supply Up inputs provide a 
means of inhib~ting power output from the power module for Weight 
applications in which other power supplies in a system must 
be operational before the computer served by the 12035A 6.1 kg (13.5 Ib) 
power module is turned on. These inputs, which have +5V 
logic level, must both be true (high) to enable operation of Maximum Power module heat dissipation 
the power module. If these Inputs are left open, they have no 150 kilogram-calorieslhr (597 
effect on the operation of the power module. 

Synchronization input 

A pulse train of 1 to 12V p-p, 100 ns min pulse w~dth at 100 
kHz & I %  may be used to synchronize the internal power 
module inverter sw~tching frequency to an external clock for 
minimization of power supply interference with system 
functions. 

Logic outputs for use by  the computer 

Power Fail Warning: When true (in low state) warns the 
computer of failing power. All voltages are held within a specified tolerance for 5 ms after this signal goes low. This 
signal can never be low for less than 5 ms; at the low l~ne 
limit, this signal can cycle at a line frequency rate while the 
Power On signal remalns true. 

Air flow requirements 

The air inlet and exit of the power module must not be 
restricted. A flow rate of 20 cfm (velocity approximately 200 
Wmin) at the exit must be present to provide adequate 
cool~ng at the maximum alr inlet temperatures listed in the 
power and current ratings specification, above. 

Ordering information 
12035A Power Module 

The 12035A Power Module includes a 1.5 metre (5 foot) 
power cable. 

Related 21 03LK accessory 

12030A 10-Slot Card Cage. 



HEWLETT 
PACKARD 

L-Series PROM Module 

I 

product number 12008A 

The 12008A PROM Storage Module prov~des mount~ng for 
up to 64k bytes of off-line PROM storage fbr HP 1000 
L-Ser~es Computers and Systems For appl~cat~ons in wh~ch 
operat~ng system and user software can be stored In 
PROMs, the use of the 12008A PROM Storage Module offers 
the follow~ng advantages 
1 Non-volat~le storage unaffected by loss of power regard- 

less of durat~on 
2 Rugged storage med~um that IS usable In env~ronments 

too harsh for flex~ble or hard d~scs or other mechan~cal 
storage dev~ces 

3 For m~n~ma l  storage requirements, the PROM module 1s 
more compact and less costly than d ~ s c  storage 

110 Master Processor and PROM Interface loglc on the 
PROM module can load software into maln memory at up to 
2 1 M bytesisec In blocks that can range In size from 2 bytes 
up to 64k bytes Th~s  can Include automat~c bootup of 
PROM-res~dent programs at power on The slze and dest~na- 
t~on  of the transfer Into maln memory IS dynam~cally deter- 
mined under software control Multlple PROM modules can 
be used to keep several d~fferent software systems resident 
~ n s ~ d e  the L-Ser~es Computer Any of these systems can be 
loaded at extremely fast rates under program control or 
under D~rect Memory Access However, ~t 1s important to 
note that programs may not be executed d~rectly from 
PROM, but must be loaded Into maln memory for execution 

Features 
Capacity for 64k bytes of PROM storage 
Automatic program load on power-up capability 

Multi-system storage with multiple PROM modules 

Dynamic controllability of transfer size and destination 
2.1M bytelsec transfer rate into main memory Software-supported PROM burner: The Data 110 System 19 

PROM Burner Interfaced to an L-Series Computer or System 
Direct memory access capability v ~ a  the 12005A +003 Asvnchronous Ser~al Interface or to an 

Functional specifications 
Oraanization 

E- or F-Series Computer or System operating under RTE-IVB 
vla the 12880A CRT Term~nal Interface IS compat~ble w ~ t h  the 
PFORM and PBURN PROM programming u t ~ l ~ t ~ e s  that are 
prov~ded w~ th  the RTE-L operatng system 

- 4  - ~ 

Capacity: 32 sockets for 16k PROMs; 64k bytes, maxlmum Transfer characteristics 

Minimum transfer: 2 bytes under program control, 10 bytes 
Minimum block size: 4k bytes under DMA control 
PROMs per block: 2 

- - 

M a x i m ~ m  transfer: 64k bytes under DMA or program control. 

Max~mum transfer rate 2 1 M bytes sec under DMA control 
P R O M  selection and programming 

Recommended PROMs: Intel 2716 or equivalent UV- Configuration information 
erasable 16k PROMs Computer and system compat~bil~ty: The 12008A PROM 
PROM burners: PROMs may be programmed uslng any Storage Module 1s compat~ble w~ th  all HP 1000 L-Serles 
commerc~ally ava~lable PROM burner Computers and Systems 



Software support: Programming of PROMS for the 12008A Ordering information 
PROM Storage Module is supported by PFORM and PBURN 

I ut~lities and program loading from the PROM module into 12008A PROM storage ~~~~l~ 
main memory is supported by dr~vers ID.36 and DD.36. 
These util~ties and dr~vers are all included in the RTE-L The 12008A PROM Storage Module ~ncludes: 

operat~ng system. 1 .  PROM Storage Module (1 2008-60001 ) .  

Card cage slots required: One per 12008A PROM Module. 2. PROM Storage Module Reference Manual 
(1 2008-90001 ).  

Installation: Set the select code switches on the PROM mod- 
ule to the appropriate select code 110 address and plug the 
PROM module into an 110 slot in the L-Series Computer or 
System card cage. 

Electrical specifications 
Direct current requirements 
2A(+5V) and 0.05A(+12V). 

Physical characteristics 
Dimensions, mm (and inches) 

289 (1 1.38) long 
-- - -1 

I I 

_ f 

10.2 (0.4) Parts clearance -, - - - 
Board thickness 1.6 (0.063) -\ 

5.1 (0.2) 

Beneatt board 
clearance 

Weight 
340 grams (12 oz). 



HEWLETT 
PACKARD 

L-Series Battery backup card 

product number 12013A 

The 12013A Battery Backup Card provides battery power for 
sustaining HP 1000 L-Series computer memory during 
power line outages The batteries, charging clrcuit and bat- 
tery condition signalling c~rcu i t  are all mounted on the 
12013A card, which plugs Into a slngle slot on the L-Ser~es 
backplane 

For a power outage of an hour or less, a fully charged battery 
backup card wrll sustain 64k bytes of memory so that the 
power falllauto restart capab~l~ty of the L-Series processor 
may be used to resume processing. Except In the 12032A 
5-Slot Card Cage, two 1201 3A Battery Backup Cards can be 
used to provide 2 hours of battery sustaining power Sustain- 
Ing time can be further extended by connect~ng external 
batter~es 

If a long power outage fully depletes the battery charge, the 
power fall recovery routlne w~l l  automatically clear memory 
and will elther reboot the operating system or transfer control 
to the Vlrtual Control Panel device. The 1201 3A Battery Bac- 
kup Module can be used with the 12035A Power Module or a 
power supply designed and built by the user 

Features 
1 hour of sustaining power for 64k bytes of memory on a 
single L-Series plug-in card 
Up to two battery backup cards can be used in 21 03L 
Computer, 12030A 10-slot Card Cage, or  HP 1000 
L-Series Model 9 or 10 Computer System 
Audible alarm signals operator when a power failure has 
occurred and indicates if memory has not been sustained 

Built-in battery charging circuit 
Automatic clearing of memory when power failure outlasts 
the battery charge 
Connector for external battery pack and remote control of 
battery backup 

Functional specifications 
Operational characteristics 

Power fail signalling: A power outage lnltiates an audible 
power fall signal that consists of a I-second beep every 9 
seconds while the battery backup module IS  sustaining 
memory Resumption of llne power or depletion of the bat- 
tery charge terminates this power failure slgnal 

Reboot signalling: I f  the batteries fully discharge, so that 
memory has not been susta~ned, the restoration of line 
power 1s accompanied by a slngle two-second beep which 
signals the operator that the system is being, or must be, 
re booted 

Memory sustaining time: At least one hour for 64k bytes of Remote enable: A remote contact closure Input on the front 
memory when battery is fully charged. Two fully-charged pr~nted circuit connector can control whether memory IS 
12013A Battery Backup Cards will sustain memory for two sustained when power is turned off. This can be used to 
hours. avo~d unnecessary depletion of battery charge when it is not 
Power restart: Detects resum~t ion of Dower and aenerates necessary to sustain memory. - 
an interrupt to a trap cell for a user-written restart Program Remote/off/on: A toggle switch provldes the following 
that has been protected In memory by the sustaining battery. functions. 
Power control and charg~ng: On-board clrcults provide slow 1 Remote, whlch connects the remote Input to the battery 
charge backup card control clrcuits 



2. Off, whlch disconnects battery sustaining power but 
permits charglng of the backup card batterles while line 
power is on. This positlon can be used to prevent un- 
necessary deplet~on of battery charge when the com- 
puter is intentionally turned off or for battery charging 
when the computer IS not being used. 

Electrical characteristics 
Direct current requirements 
170mA(+12V), 1 OmA(-12V). 

Physical characteristics 
Dimensions, mm (and inches) 

3.  On, which disconnects the remote input from the battery 
backup control clrcu~ts, so the battery backup module 
always works to sustaln memory. 

Battery 
289 (1 1 38) long Type: 1.2 Volt nickel-cadmlum cells 

Charging rate: 0 1 of cell capacity rate 1 
1 172 (6.75) wide 

Charge time: Approxlmatey 14 tlmes the total prevlous dis- 
charge time to full charge (14 hours, maxlmum) 

Overload protection: Controlled wldth traces on the battery 
backup card funct~on as fuslble llnks whlch open i f  2 to 4 
tlmes normal current IS drawn from the batterles Pad eyes 
are prov~ded on the card for replacement of these lhnks wlth 
wlre jumpers after correction of an overload cond~tlon that 
causes them to oDen 

Configuration information 17.8 (0.7) Parts clearance . - 
Installation: Because ~t requires more top-of-card compo- 
nent clearance than other L-Series plug-lns, the 12013A 
Battery Backup Card should be Installed in backplane slot 
XA1 in the 12032A 5-slot card cage, slot XA1 or XA6 In the 
12030A or 21 03L 10-slot card cage, or slot XA1 or XA9 In the 
HP 1000 L-Series Model 9 or 10 System 16-slot card cage. 

Board thickness 1.6 (0.063) -\ 
5.1 (0.2) 

Beneath board 

clearance 

Number of battery backup cards per computerlsystem: 
Maxlmum of one In 12032A 5-Slot Card Cage maxlmum of 
two In 21 03L Computer, 12030A 10-Slot Card Cage, or HP 
1000 Model 9 or 10 Computer System One battery backup 
card IS Included In the HP 1000 Model 9 and 10 Computer 
Systems 

Weight 
909 grams (2 Ib) 

External battery connection: In addition to the remote enable 
slgnal traces, front connector traces are prov~ded for con- 
nectlon of external battery power to extend the memory 
sustaining time of the battery backup card. Ordering information 
One battery backup card and a mating connector that can 
be used for connection of an external battery to the battery 
backup card is included with HP 1000 Model 9 and 10 
Computer Systems, but such connection will requlre addl- 
tlonal wlring to tha! mat~ng connector. For use wlth 2103L 
and 2103LK Computers, a 48-pin connector kit, HP Part 
Number 5061 -3426, provdes the requlred matlng connec- 
tor 

12013A Battery Backup Card 

NOTE: One 12013A Battely Backup Card is included in HP 1000 
L-Series Computer Systems, Models 9 and 10. 



HP 1000 L-Series 
Computer Systems, 
Models 9 and 10 

based on system processing unit, product numbers 2145NB and 2146NB 

HP 1000 Models 9 and 10 are low-cost Computer Systems 
that are configured around a group of basic system ele- 
ments, called the System Processing Unit (SPU), product 
numbers 2145AlB and 2146AlB. These systems are man- 
aged by the RTE-L real-time executive operating system. To 
the SPU, OEMs and end users add an operatorterminal, one 
or more hard discs to the 2146AlB, and other peripheral 
devices as needed for their applications. 

The Model 9 is a flex~ble disc based Computer System with 
two 1.2 megabyte flexible disc drives (2.4 megabytes total). 
It is intended primarily for dedicated applications. 

The Model 10 is a hard disc based Computer System with 
one 1.2 megabyte flexible disc drive and a cho~ce of 12 
megabyte fixed disc or 19.6 megabyte cartridge disc. The 
faster acczss and greater capacity provided by hard discs 
makes the Model 10 more suitable than the Model 9 System 
for program development and for applications that lnvolve 
extensive use of disc storage. Program development is sup- 
ported in FORTRAN IV or Assembly language (real-time 
BASICI1000L is optional). 

The SPU hardware conslsts of the L-Series central processor 
board, 64k bytes of memory, and battery backup, HP-IB disc 
Interface, and serial terminal interface cards In a 16-slot card 
cage. The card cage is housed in a 62-inch cab~net 
(2145A/46A) or 36-inch cab~net (2145Bl466). Because it 
embodies the except~onal 110 efficiency of the L-Series dis- 
tributed intelligence arch~tecture and has 11 card cage slots 
available, the SPU is a powerful building block for OEM and 
End User applicat~ons in data acquisition, automatic test~ng, 
process monitoring and control, and operations 
management. 

Features 
Integrated system building block for OEMs and End Users 
designing their own L-Series-based application products 
Eleven 110 slots available for interfacing application- 
dependent instruments or peripheral devices 
System operation managed by RTE-L real-time executive 
operating system 
High reliability and maintainability through the use of SOS 
LSI, reduced circuit area, and simple packaging 
Distributed intelligence 110 design that simplifies pro- 
gramming and includes many powerful features for high 
110 throughput, such as DMA per channel 

80 powerful instructions, including: 
- Integer arithmetic 
- Memory and register reference 
- 110 group (with 110 interface) 

Instruction and program compatibility with other members 
of the HP 1000 family protects software investment of 
current OEMs and gives user access to a broad base of 
proven software 

Built-in memory protect, time base generator, and self test 

Standard memory parity generation and checking that 
protects programs against bit loss, reducing software de- 
velopment and maintenance costs 
Power fail detection and auto restart; battery backup is 
included 
Boot loaders included for boot-up from: 
- Disc drive 
- PROM card 
- HP Mini cartridge tape unit on terminal 
Virtual Control Panel program that provides for use of a 
local or remote terminal to access processor registers, 
alter or examine memory, run programs, or initiate boot 
loading 
64k bytes of main memory 

Modular packaging for easy maintenance 

Excellent noise immunity achieved through extensive use 
of ground planes, steel enclosed power supply, and steel 
system cabinet 
HP-IB disc interface, serial terminal interface and dual1 
single flexible discs are included; a broad range of other 
interfaces and peripherals is available 
Design for compliance with UL, CSA, and VDE safety and 
RFI specifications 



CMOSISOS LSI teck~nology 
promotes reliability and 
maintainability 
The HP 1000 L-Series Systems and L-Ser~es It0 Interfaces 
are based on processors manufactured uslng Hewlett- 
Packard's propr~etary CMOSISOS (Sillcon-On-Sapph~re) 
Large-Scale lntegrat~on (LSI) Integrated c ~ r c u t  process. The 
SOS process makes possible high circuit densit~es, so that 
most of the loglc of a processor can fit on a s~ngle c h ~ p .  The 
chip and aux~liary c~rcuits for the central processor, memory, 
I10 interfaces, and other L-Series components occupy 
single circuit boards, each only 29 cm long by 17.2 cm wide 
(1 1.4 In by 6.8 In) The low parts count made possible by LSI 
using CMOSISOS promotes re l~ab~ l~ ty .  Prov~d~ng all active 
L-Series processor, memory, and I10 interface components 
on plug-in boards s~mpl l f~es fault lsolatlon and speeds 
r e ~ a i r .  

Central processor description 
The CMOSISOS LSI central processor chip used in L-Ser~es 
Systems executes the same HP 1000 base lnstruct~on set 
(arithmetic and extended arithmetic, memory reference, and 
register reference ~nstructions) as other HP 1000 (M-, E-, and 
F-Series) Computers, In a d d ~ t ~ o n  to making poss~ble a com- 
pact central processor, the LSI CPU c h ~ p  includes memory 
protect, and a tlme base generator. Other standard features 
include integer arlthmetlc, self-test, bootstrap loaders, 
power faillauto restart, and v~rtual control panel 

As noted prev~ously, the L-Ser~es central processor Includes 
bootstrap loaders. Two of these can be used for a~itomatic 
boot-up at power on, from the following sources: 

A d ~ s c  memory vla the 12009A HP-IB Interface. 
A 12008A PROM storage module. 

Virtual Control Panel 

In the L-Ser~es Systems a ROM-based Vlrtual Control Panel 
(VCP) program enables an operator to perform control panel 
funct~ons vla a locally or remotely connected term~nal The 
operator can examlne and change the contents of registers 
and memory locatons control program execution, and 
select a bootstrap loader and ~nl t~ate the boot-up of a sys- 
tem Mak~ng control panel funct~ons ava~lable on a termlnal 
ellm~nates the need for a control panel on OEM and End 
User des~gned appl~cat~on products based on the HP 1000 
L-Ser~es Systems mnrnizing cost Because of its remote 
potentla1 the VCP can be used for remote s o a t ~ o n  of 
L-Ser~es system faults wh~ch  can help to mlnlmlze support 
costs for OEM products based on HP 1000 L-Series Sys- 
tems 

Only one I10 card can have VCP capability. Connection of 
that I10 card to a terminal that is accessible only to a system 
manager or the maintenance department controls VCP ac- 
cess to the L-Ser~es system, provid~ng an Important system 
nteg rity safeguard 

Distributed intelligence architecture 
boosts I10 efficiency and simplifies 
programming 
Of the pr~ncipal funct~ons of a computer, computat~on and 
~nputioutput are usually both controlled by the central pro- 
cessor In the L-Ser~es Systems the h ~ g h  c ~ r c u ~ t  density and 
cost savings reallzed by uslng CMOS,SOS LSI c~ rcu~ ts  have 
made ~t pract~cal to change that The central processor has 
been relieved of the burden of 110 processing That funct~on 
has Instead been ass~gned to an ~nd~v~dua l ,  custom- 
des~gned SOS LSI I10 Processor (OP)  on each Interface 
card The central processor, the IOP on each Interface, and 
memory all commun~cate w ~ t h  each other vla a common bus, 
as shown In Flgure 1 

Low-overhead I10 

I10 Processor-managed DMA Thelr built-~n intelligence 
equlps L-Series I10 Interfaces to manage the~r own opera- 
tlons autonomously Th~s Includes D~rect Memory Access 
(DMA) and can even Include chaned mult~ple DMA trans- 
fers w~thout ~nterruption of the central processor unt~l  all 
transfers of a cha~n have been completed 

DMA per channel 110. The same master 110 processor ~ntelll- 
gence IS prov~ded on all L-Ser~es I 0 Interfaces, so any I 0  
Interface can access memory In the ef f~c~ent low-overhead 
DMA mode even Interfaces servlng slow dev~ces, such as 
term~nals There IS no restrlct~on on the number or type of 
interfaces or dev~ces uslng DMA 

Automatic end of transfer termination. For vanable-length 
transfers tolfrom terminals or other dev~ces, the I10 pro- 
cessor provldes for term~nat~on of DMA upon receipt of an 
end of transfer signal. For instance, when the asynchronous 
ser~al Interface receives a carrlage return, t is recogn~zed as 
an end of record character wh~ch terminates the DMA trans- 
fer autornat~cally. 

Figure 1. L-Series Functional diagram 
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110 access priority 
Priority of 110 interrupts and access to memory is controlled 
simply, by interface card position on the card cage bus with 
respect to the central processor. The interface closest to the 
processor, which is the 12009A HP-IB disc interface in the 
HP 1000 L-Series Systems, has highest priority. The 12005A 
Async serial interface has next highest priority. The remain- 
ing available 110 slots have successively lower relative 
priorities following the 12009A and 12005A interfaces. The 
central processor is granted access to memory only when 
memory cycles are not being used by 110 interfaces. 

Simplified I10 programming 
The same level of intelligence that makes possible DMA- 
per-channel inputloutput also simplifies 110 programming. 
The master 110 Processor logic provides for recognition of 
interface 110 addressing independent of card posltlon on the 
card cage bus. This makes it possible to standardize 110 
addresses used for particular devices or functrons without 
requiring any particular arrangement of 110 cards in the card 
cage. 

Two modes of I10 interface addressing 
Compatibility mode. The 110 Processor supports the mode of 
inputloutput addressing currently used by other HP 1000 
(M-, E-, and F-Series) Computers. In this mode, each 110 
Instruction contains the select code of the interface to whlch 
it is directed. Use of th~s mode minimizes changes needed 
to convert programs that now run on HP 1000 M-, E-, and 
F-Series Computers for use on the L-Series Computer 
Systems. 

Auto addressing mode. The 110 Processor also supports a 
new auto addressing mode. In this mode, a slngle program 
instruction addresses an 110 interface once before sending 
instructions to it. Thereafter, the 110 select codes in 110 
instructions are not needed. Thls eliminates the need to 
prepare a separate configuration section in inputloutput 
dr~vers, reducing programming workload for OEMs or other 
users preparing their own drivers. It also shortens 110 drlver 
execution time and reduces overhead because there IS no 
configuration section to be executed prior to an 110 transfer. 

Since an 110 interface is addressed in auto addressing mode 
only prior to receiving 110 ~nstructions, SIX of the bits in 110 
instructions that were formerly used for 110 select codes are 
freed for other uses. These bits can be used to exchange 
additional data or control Information with interfaced 
devlces. 

Program compatibility 
HP 1000 Model 9 and 10 CPU lnstructlons and 110 instruc- 
tlons are Identical to the same instructions In other HP 1000 
(M- E-, and F-Serles) Computers Thls makes the L-Series 
Computer Systems largely program compat~ble wlth other 
HP 1000 Computer Systems However, certain aspects of 
the 110 desrgn, such as rnterface pre-address~ng wrll requlre 
mlnor changes In user s appllcat~on programs Of course to 
reallze the slgnlf~cantly greater efflclencles of DMA-per- 
channel 110 will requlre more extensive revlsion of exlstlng 
programs 

Software support 
The System Processing Unit (SPU) includes the RTE-L real- 
time executive operating system relocatable modules on a 
flexible disc. The RTE-L system is configurable for flexible 
disc based (Model 9) or hard disc based (Model 10) opera- 
tion. Each HP 1000 Model 9 or 10 Computer System also 
includes a configured, ready-to-use RTE-L primary system 
on a separate flexible disc that is appropriate to its config- 
uration (Model 9 or lo) ,  which gives users a head start on 
applications development. 

Program development is supported in FORTRAhl IV, As- 
sembly language, and (optionally) in real-time BASIC11 000L. 
However, because of faster access speeds and greater 
capacity of the hard disc, the HP 1000 Model 10 System is 
more appropriate than the Model 9 System for program 
development. RTE-L and BASIC11 OOOL are described in 
separate 92070A and 92076A data sheets. 

The SPU also Includes the L-Ser~es Diagnostic Package on a 
flexible disc to assist checkout of the system and its required 
peripherals as well as other compatible peripherals and 
interfaces that may be added. The diagnostic package is 
described In a separate 24397A data sheet. 

Functional specifications 
Architecture 
See L-Serres common specifications, page 1-6 

Central Processor Board 
See L-Ser~es common spec~fications, page 1-6. 

Memory board 
See L-Series common specificat~ons, page 1-7 

Available card cage slots 
Eleven slots are available for additional 110 interfaces and 
other plug-in accessories. 

Flexible disc memory specifications 
(Models 9 and 10) 

SPU Average Average 
Product No. of Capacity Transfer Access 
Number Drives (M bytes) Rate' Time 

2145NB 2 2 36 179 kbis 174 ms 
2146NB 1 1.18 179 kbls 174 ms 

Average transfer rate IS basedon the m~n~mum t~me requ~red to transfer one 
sector w~thout overrun 

Hard disc memory specifications (Model 10) 
Specifications depend upon choice of hard dlsc, as sum- 
marized below. 

Hard Disc Average Average 
Product Capacity Transfer Access 
Number (M bytes) Rate* Time 
791 OHR 12 1 493kbis 80 rns 
7906H 19.6 885 5kbls 33.3 ms 

Average transfer rate 1s basedon the m~n~mum tlme requ~red to transfer one 
sector w~thout overrun. 



Electrical specifications 
Line voltage* 
The system's power distribution module can be easily confi- 
gured at the factory or in the field for the following line 
voltages: 

1 OOV +5%1-10% (90-1OOV) 
120V +5%1-10% (108-1 26V) 
220V + 5761-1 0% 1 98-231 V) 
240V +5%1-10% (21 6-252V) 

Maximum heat dissipation 
SPU 

Product Hard System Kg-calories 
Number Disc Model per hour BTU1hr 
21 45NB none 9 567 2252 
21 46NB 791 OHR 10 738 2928 
2145NB 7906H 10 987* 391 8* 

*These heat dissipation f~gures represent the total of heat 
dlss~pation of the SPU and the separate stand-alone 7906H 
hard Disc dr~ve. 

Line frequency* 
Standard: 60 Hz ? 3.5% (57.9-62.1 Hz). 

Option 015: 50 Hz ? 3.5% (48.25-51.75 Hz). 
' A  System Processing Unit ordered with option 015 will be confi- 
gured for 50  Hz operation and the line voltage will be configured as 
appropriate to the country where it is to be shipped. Environmental specifications 

Power requirements 
2145N2146A System Processing Unit: 20A grounded re- 
ceptacle at 1001120V (1 0A at 2201240V). 

21458121468 System Processing Unit: 15A grounded re- 
ceptacle at 1001120V (7.5A at 2201240V). 

System console: 15A grounded receptacle at 1001120V 
(7.5A at 2201240V). 

7906H Hard disc: 15A grounded receptacle at 1001120V 
(7.5A at 2201240V). 

Direct current available (+)  required ( - )  for additional 110 
interfaces, and accessories: See table on page 8-1. 

Temperature 
Operating: 10" to 40°C (50" to 104°F). 

Storage: -40" to 60°C (-40" to 140°F). 

Relative humidity 
10% to 80% with maximum wet bulb temperature not to 
exceed 25.5% (77.g°F), excluding all conditions which 
cause condensation. 

Altitude 
Operating: To 4.6 km (15,000 ft). 

Non-operating: To 15.3 km (50,000 f t ) .  

Power supply protection, regulation, and other Vibration and shock 
specifications 

HP 1000 L-Series products are type tested for normal ship- 
See the 12035A Power Module data sheet, page 2-8. ping and handling shock and vibration (contact factorv for 

Power cable 

review of any application that requires operation undercon- 
tinuous vibration). 

The standard System Processing Unit (SPU) includes a 3 Safety and RFI qualification metre (10 ft) power cable with either NEMA 5-20P power 
plug (with 2145Al2146A SPU) or 5-15P power plug (with The 21 45AlB and 2146AlB have been designed to meet 
2145B12146B SPU). No power cable is provided with Underwriters Laboratory (UL), Canadian Standards Associa- 
2145AlB or 2146AlB SPU ordered with option 015. tion (CSA) and Verband Deutches Electrotechnikes (VDE) 

standards for safety and RFI. UL, CSA, and VDE approvals 
Physical characteristics are pending. 

Dimensions in cm (and in) 

2145N2146A 21 458121468 
Height: 157.9 (62.2) 92.7 (36.5) Ordering information 
Width: 73.4 (29) 73.4 (29) 
Depth: 81.3 (32) 81.3 (32) 21 45A System Processing Unit 

The 2145A System Processing Unit includes: 
External clearances at operating site 1. 64k byte Memory Card. 

91.4 cm (36 in) should be left at the front and rear of the 2. HP 1000 L-Series central processor card. 
system cabinet for service access. 3. 12005A Asynchronous Serial (terminal) Interface. 

Weight kg (and Ib) 
SPU Hard Disc 

Product System Product Weight 
Number Model Number 

4. 12009A HP-IB disc Interface. 
5. 1201 3A Batterv b a c k u ~  card 
6. 16-Slot card cage. 
7. 12035A Power Module. 

21 45A 9 None 133.6 (294) 8. Dual 1.2 Megabyte flexible disc (2.4 Megabytes total). 
2145B 9 None 124.4 (274) 9. 62.2-inch system cabinet with power distribution mod- 
21 46A 10 7910HR 159.5 (331) ule and power cord (power cord not supplied with 
21 46B 10 791 OHR 150.3 (331 ) 2145A option 01 5). 



10. RTE-L system relocatable modules on flexible disc and 
related manuals (see the 92070A data sheet for list). 

11. Diagnostic software on flexible disc and related man- 
uals (see the 24397A data sheet for list). 

12. Primary system (preconfigured RTE-L operating system 
on flexible disc). 

13. HP 1000 L-Series Computer Reference Manual 
(021 03-90007). 

14. HP 1000 L-Series Computer System Operator's Manual 
(021 45-90001 ). 

15. HP 1000 L-Series Computer Installation and Service 
Manual (021 03-90003). 

16. HP 1000 L-Series Computer System Installation and 
Service Manual (021 45-90003). 

17. HP 1000 L-Series Computer 110 Interfacing Guide 
(02 103-90005). 

18. HP 12005A Asynchronous lnterface Reference Manual 
(1 2005-90001 ). 

19. HP 12006A Parallel lnterface Reference Manual 
(1 2006-90001 ). 

20. HP 12008A PROM Storage Module Reference Manual 
(1 2008-90001 ). 

21. HP 12009A HP-IB lnterface Reference Manual 
(1 2009-90001 ). 

21 458 System Processing Unit 
The 2145B System Process~ng Unit (SPU) is similar to the 
2145A SPU, but provides 36-inch cabinet instead of 62.2 
Inch cabinet. 

21 46A System Processing Unit 
The 2146A System Processing Unit (SPU) is similar to the 
2145A SPU, but provides single 1.2M byte flexible d~sc  
instead of dual 1.2M byte flex~ble disc. 

21 468 System Processing Unit 
The 21 46B System Processing Unit (SPU) is simllar to the 
2145A SPU, but provides slngle 1.2M byte flexible disc 
~nstead of dual 1.2M byte flexible disc, and 36-inch cabinet 
Instead of 62.2 inch cabmet. 

2145NB and 21 46NB Option 015 
Configures SPU to operate from 50 Hz +3.5% power line 
input w~th voltage configured per targeted shipp~ng location. 
Power cord must be furnished by the user when system is 
configured for 220/240V. 

21 458 Accessories 
12005A Asynchronous serial interface for connection of an 
additional terminal or other serial device to the 21458. 

12006A Parallel interface for 16-bit duplex 110 fromlto an 
external device. 

12008A PROM Storage module for mounting up to 64k bytes 
of PROMS for non-volatile program storage. 

12009A HP-IB interface for connection of printers, graphics 
peripherals, instruments, and other HP-IB devices to the 
system. 

1201 0A Breadboard interface for user-implemented 
special-purpose interfaces (includes the 110 Master c~rcuitry 
common to all L-Series Interfaces). 

1201 1 A Extender Card. 

12012A Priority jumper card for cont~nuatlon of hardware 
prlorlty cham through card cage bus posltlon not occup~ed 
by an 110 ~nterface or other plug-~n accessory board 

12013A Battery Backup Card. Add~t~onal card can be used 
to Increase memory sustalnlng time to two hours. 

Additional documentation available 
HP 1000 L-Serles Computer Englneer~ng and Reference 
Documentat~on (021 03-90009) 

Additional requirements for HP 1000 Model 9 and 
Model 10 Computer Systems 

CARD CAGE OF 2145iVB or 2146AB 
SYSTEM PROCESSING UNIT PRODUCT 

4 \ 

Available I0 Slot 4 

Available 110 Slot 5 

Available I 0  Slot 6 

Available 110 Slot 7 

Available I 0 Slot 8 

Ava~lable I10 Slot 9 

Ava~lable 10 Slol 10 

Available I0  Slot I 1  

Battery Backup Card 

64k byte Memory Card 

Central Processor Card 

12009A HP IB Interface 

12005A Async Serial IIF 

Available I 0  Slot 1 

Available I10 Slol 2 

Available I0  Slot 3 

REQUIRED ADDITIONS FOR 
- HP I000 MODEL 9 COMPUTER SYSTEM 

ONE OF THESE OPERATOR TERMINAL CHOICES 

1 HP 2621A Interactive Terminal keyboard-display 
only 80 col 960 charlsec 

2 HP 2621 P lnteract~ve Terrnlnal with printer 
keyboard-display to 960 charlsec printer to 120 

REQUIRED ADDITIONS FOR - HP 1000 MODEL 10 COMPUTER SYSTEM - 
AN OPERATOR TERMINAL 

Same choices as lor the HP 1000 Model 9 Computer 
System as listed above 

d 

ONE OF THESE HARD DISC CHOICES 

1 HP 7910HR Fixed Disc Drive 12 megabytes 

cabinet 19 6 megabytes d~vided between removable 



HP 1000 L-Series 
Asynchronous Serial Interface 

product number 12005A 

The 12005A Asynchronous Serial lnterface provides for 
connection of EIA Standard RS-232-C, RS-4221423, or 
RS-449 compatible devices to HP 1000 L-Series Computers 
or Systems. The connection can be either local via an op- 
tional hardwire cable, or remote, via Bell 103 Data Set or 
equivalent modem. Optional cables are available for 
hardwire connection to HP 2621AlP Interactive Term~nals, 
HP 2635A Pr~nt~ng Term~nals, or HP 2645A Display Stations. 
The 12005A and associated drivers ~rov ided with the 
92070A RTE-Loperating system support all aspects of func- 
tion~ng of the aforementioned terminals in a terminal-per- 
interface mode. Th~s Includes support of optional Min~ car- 
tridge 110 on the 2645A terminal. 

Features 
EIA RS-232-C, RS-422, RS-423, and RS-449 
compatibility 
Fifteen selectable data transfer rates from 50 to 9600 
baud, plus externally-clocked rates to 56,000 baud 

a Choice of half-duplex or full-duplex operation, or echoplex 
operation with secondary data channel 
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 92070A RTE-L operating system 

Functional specifications 
Fomats, parity, and format control 
Data codes: 7-bit ASCII or 8-bit binary 

Serial data transfer format: Each 7-bit or 8-bit data code is 
preceded by a start bit, accompanied by an odd or even 
parity bit, and followed by one or two stop bits. 

Parity selection: Odd or even parity is selected by a switch 
on the interface. 

Stop bit selection: A sw~tch on the interface selects either 
one or two stor, bits. 

EIA compliance 

a The 12005A Interface complies with EIA Standards RS- 
232-C, RS-422, RS-423, and RS-449, and equivalent interna- 
tional standards, as summarlzed in Tables l and 2. 

Table 1. Maximum cable lengths and data rates 
by EIA standard 



Table 2. RS-449iRS-232 Data signal equivalency 

Differential driver or receiver is used on this signal, which is available as a 
balanced or unbalanced signal. NOTE, however, that all 12005A cable 
options are wiredto use the unbalanced signals for compatibility with the HP 
26xx terminals that are used with this interface. 

Ext 
Dlr 
from 
110 

Out 
In 
In 
Out 
In 
In 
Out 
In 
Out 
In 

Transfer rates 

Interface-clocked rates: 50, 75, 110, 134.5, 150, 300, 600, 
900, 1200, 1800, 2400, 3600, 4800, 7200, and 9600 baud 
(bitsisecond), selected by four switches on the interface. 

RS- 
449 

SG 
SC 
RC 
RS' 
CS* 
DM' 
TR 
IC' 
RR' 
SD' 
RD' 
SSD 
SRD' 

Externally-clocked rate: Up to 56,000 baud (bitsisecond), as 
determined by the terminal or other serial device interfaced 
by the 12005A. 

Character buffering 

Slgnals 

Slgnal Ground 
Send Common 
Recelve Common 
Request to Send 
Clear to Send 
Data Mode 
Terrn~nal Ready 
lncomlng Call 
Rece~ver Ready 
Send Data 
Recelve Data 
Secondary Send Data 
Secondary Rece~ve Data 

Two characters 

Teleprinter interface 

RS- 
232-C 

AA 
SB 

CA 
CB 
CC 
CD 
CE 
CF 
BA 
BB 
SEA 
SBB 

A 20mA current loop interface, designed to run at 9600 baud 
(bitsisecond) is provided for Interfacing to teleprinters; con- 
nection to this interface requires a user-fabricated cable. 

Signals 

Protective Ground 
Slgnal Ground 

Request to Send 
Clear to Send 
Data Set Ready 
Data Termlnal Ready 
Rlng lndlcator 
Detector Llne S~gnal 
Transm~tled Data 
Recelved Data 
Secondary Transmitted Data 
Secondary Recelved Data 

Virtual control panel support 

The 12005A interface can be set to support a terminal which 
will function as the Virtual Control Panel of the computer. For 
Information on Virtual Control Panel functions and 
c~pabilities, see the L-Series System Design and Common 
Specifications data sheet, page 1-6. 

Direct Memory Access (DMA) operation 

DMA accessibility: The 12005A can access memory under 
control of its 110 master processor, regardless of how many 
other interfaces in the system are also accessing memory 
via DMA. 

Termination of indeterminate length transfers: A special 
character recognition capability can be set up under pro- 
gram control so that a DMA transfer terminates automatically 
when a specified character is encountered. In this way, the 
receipt of a carriage return, for example, can be used to 
terminate block transfers from terminals regardless of the 
length of the block being transferred. 

Break detection 

Hardware break detection. 

Connector compatibility: The 12005A printed circuit cable 
connector is pin-compatible with the 12531CID interface 
used in HP 1000 MiEiF-Series Computers, but not with the 
12966A interface used in those computers. 

Software support: The 12005A interface is supported by 
RTE-L interface driver ID.OO. Use of Hewlett-Packard 26xxA 
terminals with the 12005A interface IS supported by RTE-L 
devlce drlvers DD.00 (keyboard-display 110) and D.20, (mini 
cartridge 110) which work with interface driver ID.OO. 

Modem capability: 'The 12005A interface with supporting 
RTE-L driver ID.OO is compatible with Bell Type 103 Data 
Sets and equivalent modems. 

Diagnostic support: A diagnostic and a test connector for the 
12005A interface are provided in the 24397A Diagnostic 
Package. 

Installation: Set baud rate switches; set Virtual Control Panel 
switch if used with a Virtual Control Panel terminal; select 
even or odd parlty and desired number of stop bits; set 110 
address on select code switches; turn off the computer; plug 
the interface into the computer backplane; connect the data 
cable to the terminal or modem; and integrate the interface 
driver into the operating system if that has not been ac- 
complished previously. 

NOTE: The select code switch 110 address setting is independent of 
the interface card's position in the computer backplane. 

Electrical specifications 
Direct current requirements 

1.6A(+5V), 0.1 45A(+12V), 0.1 1A(-12V) 

Physical characteristics 
Dimensions 

289 mm (1 1 38 In) long by 172 mm (6 75 In) w~de by 1 6 mm 
(0 063 In) board thickness, wlth 10 2 mm (0 4 In) top-of- 
board parts clearance and 5 1 mm (0 2 In) beneath-board 
clearance 

Weight 
795 grams (28 oz) with option 001, 002, or 003 cable 

Ordering information 
12005A Asynchronous Serial lnterface 

The 12005A Asynchronous Serial lnterface includes: 
1. Asynchronous serial interface card (1 2005-60001 ) 
2. Reference manual (1 2005-90001 ). 

12005A connection Options 1 
001: 15 2m (50 ft) cable (12005-60002) for connectlon to - r 

i 
2621NP Interactwe Term~nal lj 

002: 15 2m (50 ft) cable (12005-60003) for connection to i 

2635A Prlntlng Terminal, or to 2645A Dlsplay Statlon i 
v ~ a  an add~t~onal 13232C cable, or to another RS-232 2 
termlnal 

Configuration information 

Computer and system compatibility: The 12005A Asynchro- 
nous Serial lnterface is compatible with all HP 1000 L-Series 
Computers and Systems. 



H P 1000 L-Series 
Parallel Interface 

- - 

product number 12006A 

The 12006A IS a multi-purpose parallel interface for 8 or 16 
bit bidirectional data transfers between external devices and 
HP 1000 L-Series Computers and Systems. 

Features 
TTL (+5V) and +12V interface compatibility 

Separate 16-bit input and output storage registers 

I 
Separate 4-bit control and status registers 

I Built-in DMA capability offering data rates to 2.1 mega- 

i bytes per second for optimum 110 efficiency 
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 
110 driver support with 92070A RTE-L operating system 

Pin compatibility with 125668 interface used in other HP 
1000 Computers and Systems. 

Functional specifications 
Data transfer 

Protocol: Transfers either 8 or 16 parallel bits at a tlme 

Maximum rate: Up to 1 05 m~l l~on wordslsec (2 1M bytes/ 
sec) vla D~rect Memory Access (DMA). 

High logic level choices: TTL (+5V) is standard, removal of 
six resistor packages converts the interface to +12V level. 

I Logic levels and circuits: See Figure 1, next page. 

Byte packing: For use w~th  8-bit devices, such as tape i readers, tape punches, and some lhne pr~nters, the ~nterface 
may be programmed to automatically pacWunpack bytes 
~ntolfrom 16-bit computer words. 

Clocked mode: The parallel Interface supports a clocked 
mode in which data transfers tolfrom external dev~ces are 
synchron~zed by a flag-to-device handshake that is clocked 
by the external dev~ce 

Control and status bit communication 

Control output: Four control b~ ts  may be sent to the inter- 
faced devce vla an output control word for use as control, 
command, or address bits. For Instance, they can be de- 
coded to address any of 16 dev~ce reg~sters or actions, or to 
address any of 16 devlces connected to the same parallel 
interface. 

Status input: Four status blts may be rece~ved from the 
interfaced dev~ce vla an Input control word. 

Device command sense selection: The Interface can be set Prerequisite to control bit-status bit communication: The 
to respond to either high-true or low-true device command global reg~ster must be enabled, wh~ch precludes the use of 
from the interfaced dev~ce. compat~ bll~ty mode. 

Transparent mode: The parallel interface can also be used to Direct Memory Access (DMA, operation send data to or receive data from one or several devices, 
such as ~nd~cators or switches, that do not prov~de or use DMA accessibility: The 12006A can access memory under 
any type of clock~ng signal. lnformat~on is output to the control of ~ ts  110 master processor, regardless of how many 
destination device(s) exclusively under program control and other Interfaces in the system are also accessing memory 
~nput information may be read at any time. via DMA 



+5V Dev~ce lnterface o$~~~ 75451 f:::: To DEVICE 

DEVICE COMMAND AND DATA OUTPUT 

V,, rnax = 0 7V 

V,, rnax = 6 0V 

V6,, mln = 4 OV 

I,, rnax = 270 rnA (S~nk) 

I,, rnax = 4 mA (Source) 

DEVICE >bD 
DATA INPUT 

I,, rnax = 16 mA (Source) 

I,, max = 4 mA (S~nk) 

V,, rnax = 0 8V 

V,, mln = 2V 

V,, rnax=15V 

+12V Dev~ce lnterface j :YK; 
75451 

TO 
DEVICE 

DEVICE COMMAND AND DATA OUTPUT 

V,, rnax = 0 7V 

V,, rnax = 12 6V 

V,, rnln = 8V 

I,, max = 290 mA (S~nk) 

I,, max = 1 8 rnA (Source) 

  IS->^ 
DATA INPUT 

I,, max = 0 8 rnA (Source) 

I,, rnax = 40pA (S~nk) 

V,, rnax = 0 8V 

V,, rnln = 2V 

V,, rnax = 15V 

useful for storlng several sequentlal scans of measurement 
channels from an instrumentation subsystem into memory, 
whlch can be accomplished without Interrupting computa- 
tions or other processing by the central Drocessor. 

Configuration information 
Computer and system compatibility: The 12006A Parallel 
lnterface IS  compat~ble with all HP 1000 L-Series Computers 
and Systems. 

Connector compatibility: The 12006A Interface prlnted clrcuit 
cable connector is pln-compatible with the 125668 MI- 
croclrcuit Interface, permitting direct substitution of an HP 
1000 L-Serles Computer or System with the 12006A ~nter- 
face for an HP 1000 MIEIF Series Computer System wlth 
125668 Interface. 

Software support: The 12006A Interface IS supported by 
RTE-L Interface driver ID 50. 

Diagnostic support: A diagnostic and a test hood for the 
12006A Interface are provided In the 24397A Diagnostic 
Package. 

Installation: Set device command sense swltch to approprl- 
ate level, set the interface's 110 address on the select code 
switches; turn off power to the computer and interfaced 
device: plug the Interface into the computer backplane; 
connect an appropriate cable from the Interface to the de- 
vice; and integrate the interface driver into the operating 
system ~f that has not been accomplished previously. 

NOTE: The 110 address sefting of the interface select code switches 
is independent of the interface card's position in the computer 
backplane. 

Electrical specifications 

Direct current requirements 
For +5V logic level: 1.94A(+5V), O.l79A(+12V). 

For +12V logic level: 1.61A(+5V), 0.175A(+12V) 

Physical characteristics 
Dimensions 
289 mm (1 1 38 In) long by 172 mm (6 75 In) wlde by 1 6 mm 
(0 063 In) board thickness, wlth 10 2 mm (0 4 In) top-of- 
board parts clearance and 5 1 mm (0  2 In) beneath-board 
clearance 

Weight 
369 grams (13 oz) wlth matlng connector 

process cont~nues as long as additional sets of control 3 Reference manual (12006-90001 ) 
words are available Chained DMA transfer IS part~cularly 

4- 4 

i 
s 
I 
i F~gure 1 12006A Log~c levels and c~rcurts 

I Ordering information 
Self configured, cha~ned DMA mode: The 110 master pro- 

I cessor on the 12006A Interface supports a self conflgurlng 12006A Parallel lnterface 
mode of operation In ths mode, instead of lnterruptlng the The 12006A Parallel 1 central processor after a block transfer, the 110 processor 

4 fetches a new set of control words for the next transfer, 1 Parallel Interface card (1 2006-60001 ) 
i reconf~aures ~tself, and inltlates another block transfer Thls 2 48-pin connector klt (5061-3426) 



H P 1000 L-Series 
H P-IB* lnterface 

I I I 

product number 12009A 

The 12009A HP-IB* lnterface provides for connection of up 
to 14 Hewlett-Packard lnterface Bus compatible devices to 
HP 1000 L-Series Computers or Systems. HP-IB Interface- 
able devices include flexible and hard discs, printers, 
magnetic tape drives, plotters, graphics dig~t~zers, and an 
extensive list of measurement instruments. 

Features 
lnterface to low cost peripherals 

Capacity of up to 14 instruments 

Simple software control of HP-IB based instrumentation 
systems 
Built-in DMA capability for optimum I10 efficiency 
Burst transfer rates to 940k byteslsec 

Concurrent operation of multiple HP-18 buses under con- 
trol of the RTE-L operating system 
I10 driver support with 92070A RTE-L operating system 

D E V I C E  A 

A B L E  T O  

A N D  C O N T R O L  

DATA EUS 

D E V I C E  B 

A B L E  T O  

DATA BYTE 
TRANSFER 
CU*TROL 

G L N f R A L  
I Y T f R E A T f  

I 4ANAGf  ME Y T 

I N P U T  OUTPUT1 

DeiV IOeiTei VeiLlOl  - N R F O ( N 0 T  R E h O Y  F O R  OeiTei! 
-~ NOeiC [ N O T  0 4 7 4  eiCCEPTEO! 

- -~  - I F C  I I N T E R F 4 C E  CLEeiRI  
L~ ~ eiTN l e i T T E N T l O N l  

- - SRO I S E R V I C E  R E O U E S T I  
L ~ R E N  I R E M O T E  E N l B L L l  

L ~ - ~ -  EOl I E N O  OR I D E N T I F Y I  

Figure 1 .  HP lnterface Bus Concept 

HP-I9 capabilities 
The 12009A HP-IB lnterface connects to the signal llnes 
shown in Flgure 1, acting as DEVICE A. Eight bidirectional 
data bus lhnes carry coded messages in bit-parallel-byte- 
ser~al form toifrom other dev~ces on the bus, with each byte 
transferred from 0ne"talker" to one or more "listeners". Data 
is exchanged asynchronously using interface messages to 

The Hewlett-Packard interface Bus (HP-IB) is HP's implementation 
of IEEE Standard 488-1 978: "Digital lnterface for programmable 
instrumentation" and identical ANSI Standard MC1.l .  The term 
"HP-IB" is also used to identify Hewlett-Packard instruments con- 
forming with this standard. 



set up, maintain, and terminate an orderly flow of device- 
dependent messages. Three data byte transfer control lines 
control the transfer of each byte of coded data on the eight 
data lines. The five general interface management lines en- 
sure an orderly flow of Information within the HP-IB. The 
HP-18 functions of the 12009A interface are largely em- 
bodied In a CMOSISOS LSI integrated circuit chip that works 
w~th  the 110 master processor LSI chip and clrcults to man- 
age HP-IB control and communicat~ons. 

Functional specifications 
Capacity 
7906Hl7910HR discs per 12009A interface: Up to two, 
maximum, in addit~on to single or dual flexlble disc 

Other HP-IB deviceslinterface: UD to 14. 

Switch-selectable operating modes 
High speed mode: Selects operation at data rates to 940k 
byteslsec, maxlmum. 

Normal mode: Selects operation at data rates to 500k 
byteslsec, maximum. 

Matching requirement: All devices connected to the same 
bus must be compatible wlth the selected mode. For that 
reason, separate 12009A interfaces will be requlred to Inter- 
face both high speed mode and normal mode devlces to the 
same L-Series Computer or System. 

System controller mode: A two posltion swltch enables 
12009A operation as system controller (supported by RTE-L) 
or disables such operation (not supported by RTE-L) 

Direct Memory Access (DMA) operation 
The 12009A can dlrectly access memory under control of its 
IiO master processor regardless of how many other inter- 
faces 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 
hlghest priority 110 slot (next to the central processor board) 
In the card cage. 

Normal mode: Up to 500k bytes per second vla D~rect Mem- 
ory Access. 

Bus characteristics 
Bus signal lines: 
D l0  1-8 Data I10 lines 1 through 8 
DAV Data v a ~ d  
NRFD Not Ready For Data 
I\IDAC Not Data Accepted 
I FC Interface Clear 
ATN Attention 
SRQ Servlce Request 
REN Remote Enable 
EOI End or Identify 

Logic levels, line terminations, line drivers, and line receivers: 
All character~st~cs conform to IEEE Standard 488-1978, 

Maximum cable length for normal mode operation: 2 metres 
(6 5 ft) per devlce connected, with a 20 metre (65 ft) total 
length. The maxlmum number of devices IS accommodated 
by interconnection using shorter than maxlmum cable 
length. 

Maximum cable length for high speed operation: 2 metres 
(6.5 ft) per dev~ce connected, w~th  a 15 metre (48.75 ft) total 
length. Additional load resistors may be required. 

Configuration information 

Computer and system compatibility: The 12009A HP-IB Inter- 
face is compat~ble wlth all HP 1000 L-Series Computers and 
Systems. 

Software support: The 12009A interface is supported by 
RTE-L Interface driver ID.37 Use of Hewlett-Packard dlsc 
memories and printers with the 12009A interface is sup- 
ported by RTE-L devlce drlvers DD.30 and DD.12 respec- 
tively, which work with interface driver ID.37. 

Diagnostic support: A diagnostic for the 12009A Interface is 
provided in the 24397A Diagnostic Package. 

Installation: Set interface card switches to select (or un- 
select) operation as bus controller, normal or fast settling 
tlme, approprlate HP-IB bus address and control functions, 
and approprlate 110 address select code; turn off power to 
the computer: plug the interface into the computer 
backplane*, connect the bus cable from the interface to 
HP-IB devlces, and Integrate the Interface driver Into the 
operating system ~f that has not been accomplished 
previously. 
'NOTE: To achieve maximum dbta rate in high speed mode, the 

HP-IS interface must be plugged into the card cage slot next to the 
central processor; 110 address setting of the interface select code 
switches is independent of the interface card's position in the 
computer backplane. 

Elec,trical specifications 
Direct current requirements 
2.1 A(+5V), 0.084A(+ 12V). 

Physical characteristics 
Dimensions 
289 mm (1 1.38 ~ n )  long by 172 mm (6.75 In) wide by 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. 

Weight 
710 grams (25 oz). with HP-IB cable 

Ordering information 
12009A HP-IB lnterface 
The 12009A HP-IB lnterface includes: 
1. HP-IB Interface card (12009-60001 ) 
2. HP-IB cable (12009-60002). 
3. Reference manual (1 2009-90001 ). 



HEWLETT 
PACKARD 

HP 1000 L-Series 
Breadboard lnterface 

The 1201 0A Breadboard lnterface provides the standard 
L-Series 110 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 mlx of dual or 
single in-line integrated circuits. All signals needed by the 
user are brought, along with dc power supply voltages, to 
convenient, labelled connection pads along the edge of the 
110 master circuit area. 

Features 
Standard L-Series 110 master interface to computer or 
system backplane 
Built-in DMA capability for optimum 110 efficiency 

60-socket space for user's circuits 

TTL-compatible signals 

Functional specifications 
I10 master 
Purpose: To assure compatibility of user-designed Inter- 
faces with the high performance 110 deslgn of L-Serles 
Computers and Systems, the Breadboard lnterface includes 
the same 110 master circuit as other L-Series interfaces. This 
includes the CMOSISOS LSI 110 Processor chip, which exe- 
cutes 110 instructions, and other circuits that make high 
speed transfers possible. 

Determination of I10 address: 110 address select code is set 
by select code sw~tches and is independent of interface 
card position along the L-Series backplane bus. 

110 addressing: The Breadboard lnterface may be pre- 
addressed by presetting its select code into its Global Reg- 
ister (GR), which leaves the six select code bits of 110 in- 
structlons available for addressing registers or other func- 
tions 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 instruction and select codes recognition, instructions exe- 
cuted by the interface enabled to perform the Virtual Control 
Panel slave cycle, and instruction execution times: See the 
L-Series system deslgn and common specifications data 
sheet, page 1-7. 

I10 device interrupt priority: Depends upon 110 Interface posi- 
tion along the card cage bus with respect to the processor 
board, as shown In Figure 3, page 1-5. 

product number 1201 0A 

Direct Memory Access (DMA): The 110 master supports DMA 
capability for user's circuits on the Breadboard Interface, 
which reduces the number of interrupts from one per data 
item (byte or word) to one per complete DMA block transfer, 
greatly reducing overhead and increasing throughput. 

Self-configured, chained DMA: A self-configuring mode of 
DMA operation is available for when groups of DMA trans- 
fers must be performed. In this mode, ~nstead of interrupting 
after a block transfer, the 110 master fetches a new set of 
DMA control words for the next transfer, reconfigures itself, 
and initiates another block transfer. This chained process 
continues as long as additional control word sets are 
available. 

Interrupt masking: An interrupt mask register prov~des for 
selective inhibition of ~nterrupts from speciflc interfaces Data packing under DMA: When byte mode is specified in 

under program control, ~ h , ~  capability can be programmed control word instructions, the 110 master automatically man- 

to temporarily cut off undesirable interru~ts from anv combi- ages byte packing Or  unpacking. 

nation'of interfaces when they could interfere with crucial Maximum achievable DMA rate: 700,000 wordsisec (1.4M 
transfers. bytes1 sec). 



Virtual control panel support: The 110 master supports the 
provrslon of v~rtual control panel Interface capablllty on 
user-designed custom Interfaces based on the Breadboard 
l nterface 

110 Master signals and timlng: Refer to the HP 1000 L-Serles 
110 interfacing gulde 02103-90005 

User's circuit space 
Area: 133 mm (5.25 In) by 146 mm (5 75 In) 

Organization: The user's clrcult area IS organized into ten 
column palrs of 53 clrcu~t pads each for mounting up to 60 
16-pin wire wrap integrated circuit sockets or any other 
combination of dual in-line integrated c~rcult sockets with 
different numbers of pins. 

Maximum component height above board surface: 10 mm 
(0.4 In) for an interface capable of being installed In any 
circu~t card position In the 12030A or 21 03L 10-slot card 
cage, 12032A 5-slot card cage. or 21 458 16-slot card cage. 
Helght can be up to 18 mm (0.7 in) for an interface to be 
used only in 10-slot card cage slot XA6 or 16-slot card cage 
slot XA9 

Maximum permissible depth below board for leads or attach- 
ing hardware: 5 mm (0 2 in). 

Power dissipation 
Maximum per L-Series interface card: 17W, determined by 
alr flow prov~ded through the card cages In 2103L Com- 
puters and 21458 System Core. 

110 master dissipation: 5 3W. 

Power dissipation capacity available for user's circuits: 
11 7W. 

Configuration information 
Computer and system compatibility: The 110 master on the 
1201 0A Breadboard lnterface IS compatible with all HP 1000 
L-Serles Computers and Systems. 

Software support: User's custom-designed Interfaces based 
on the 1201OA Breadboard lnterface will require user-written 
RTE-L driver software. wh~ch can be modelled on the gen- 
eral purpose RTE-L drlver ID.50. 

Diagnostic support. Dlagnostlc support for users custom- 
des~gned Interfaces must be user-wrltten A kernel dlagnos- 
t ~ c  supplemented by a BASIC-like lnteractlve dlagnost~c test 
and deslgn language IS provlded In the 24397A Dagnostlc 
Package to asslst the users dlagnostlc development efforts 

Installation: Bulld user's custom interface on the Breadboard 
Interface; establish control settlngs as required for the user's 
custom application: set select code switches to the appro- 
prlate 110 address, turn off power to the computer and the 
Interfaced devlce, plug the custom interface Into the com- 
puter backplane; connect an appropriate cable from the 
interface to the external device: and integrate the Interface 
and ~ts user-wrltten drlver Into the RTE-L operating system ~f 
that has not been accomplished previously. 
NOTE: The 110 address setting of the interface select code switches 
is independent of the interface card's position in the computer 
backplane. 

Electrical specifications 
Direct current requirements 
The 110 master requires 0.748A( t5V),  and 0.034A(t 12V). 

Power sources available 
DCIAC Voltage Interface Card P2 Pin(s) 
+5V dc 35-37 
+12V dc 41,42 
-12V dc 43,44 

19.5V rms, 25kHz' 47,48 
Common 2,15,17.19,21,27.34 
19.5V rms, 25kHz' 49,510 

'The 19 5V rms, 25kHz power is available for meetlng unlque power supply 
requ~rements For more informabon see Hewlett-Packard Applrcatfon Note 
404-3, w h ~ c h  is ava~lable from your Hewlett-Packard representative 

Physical characteristics 
Dimensions, mm (and inches) 

289 (1 1.38) long 
1 

r 7 

10.2 (0.4) Parts clearance - 
- - 

Board thickness 1.6 (0.063) -\ 
5.1 (0.2) 

Beneath board 

clearance 

Weight 
313 grams (1 1 oz), with matlng connector 

Ordering information 
1201 0A Breadboard lnterface 
The 12010A Breadboard lnterface Includes: 
1. Breadboard interface card (1 201 0-60001 ) .  
2. 48-pin connector kit (5061 -3426). 
3. L-Serles 110 Interfacing Gulde (02103-90005). 



HEWLETT 
PACKARD 

HP 1000 L-Series 
Extender and 
Priority Jumper Cards 

product numbers 1201 1 A and 1201 2A 

The 1201 1A and 1201 2A are, respectively, the Extender 
Card for out-of-card-cage access to system-connected 
L-Series plug-in cards and the Priority Jumper card for con 
tinuation of the HP 1000 L-Series hardware priority chain 
through an otherwise unoccupied card cage slot. 

Functional specifications 
Computer and system compatibility 
The 1201 1A Extender Card and the 1201 2A Priority Jumper 
Card are compatible with all HP 1000 L-Series Computers, 
Systems, and card cages. 

Installation 
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. 

Priority jumper card: Plug the priority jumper card into the 
vacant card cage slot through which the prtority chain is to 
be continued. 

Physical characteristics 
Weight 

Extender Card: 426 grams (15 oz). 

Priority jumper card: 170 grams (6 oz). 

Ordering information 
1201 1 A Extender Card 

1201 2A Priority Jumper Card 1201 1A Extender Card (left) & 12012A Priority Jumper Card (right) 





HEWLETT 
PACKARD 

HP 1000 L-Series 
System Terminals selection guide 

2 1  I 

product numbers 2621A, 2621P, 2635A, and 2645A 

2621A Interactive Terminal 2621 P Interactive Terminal 

2645A Display station 2635A Printing Terminal 

HP 1000 L-Series Computers and Systems can be equipped Features 
with 2621A andlor 2621 P Interactwe Terminals where lowest 
cost is Important or the 2635A (dot matrix) Prlnting Terminal Full upper/lower case ASCII character set 
where hard copy with up to 136 characters per line is de- Built-in self test 
sired or the 2645A Display Station where alternate character 
sets or local tape storage is needed. The principal perfor- 110 driver suppofl with 92070A RTE-L real-time executive 

mance characterist~cs and configuration requirements of operating system 
these terminals as used in HP 1000 L-Series Computers and 
Systems are compared in Table 1 on the next page. All of the 
terminals listed provide the common features llsted at r~ght. 
For more detalled information on any of the terminals, ask 
your Hewlett-Packard representative. 



Table 1. HP 1000 L-Series operator terminals comparison 

Mini cartrfdge 110 is an optional capability that requires 2645A options 007 and 032 with hardwire connections to the 
System, option 007 with modem connection. 

t Maximum rate with modem connection is 120 charlsec; actual rate depends upon the modem. 

2645A 
D~splay 
Stat~on 

80 

24 

2 pages 

960 char sect 

120 char~sec* 

12005A +002 

13232C 

12005A +003 

13232NlM" 

ID 00 

DD 00 

DD 20 

92 126V or 
177 253V 

59 8-60 1 Hz or 
4 9 9 5 0 1  Hz 

140W 

34 3 (1 3 5) 

445 (175) 

64 8 (25 5) 

22 7 (50) 

2645A Opt~ons 
007 and 032 

13231A (bl~nking 
half bright under 

line and line 
drawing set) 

13234A 
(4 kb memory) 

Term~nal Cholces 

Charactersil~ne 

Llneslpage 

Alpha memory 

Graphcs memory 

Maxlmum Data Rates 

- Keyboard-display 

- Prlnt output 

- M~ni  cartridge 

- Graphics output 

Conf~guraton Requ~rements for 
hardw~re connecton 

- Asynchronous Serial Interface 

- Add~tional Cable 

Conflguratlon Requtrements for 
modem connectton 

- Async Ser~al Interface 

- Additional Cable - 
92070A RTE-L Software Support 

- Interface driver 

- Term~nal dr ver 

- Cartr~dge tape dr~ver 

Electrtcal Spec~flcatons 

- AC Lne voltage 

- Line frequency 

- Maximum AC power 

Physlcal characterlstlcs 

- Height cm (and ~ n )  

- W~dth cm (and ~ n )  

- Depth cm (and ~ n )  

- Weight kg (and Ib) 

Opt~onal add~t~ons 

- Mini cartridge ~nputloutput 

- Terminal stand 

- Display enhancements 

A d d  I memory 

" 13222NlM and 13232NiM are modem cables; the suffix N cable is for connection to U.S.  modems, the suffix N cable is for 
connection to European modems. 

$ Range shown here includes ~ser-s818ctabl8 choice of lOOV or 120V input there is a gap between 105V and 108V. 

2621A 
lnteract~ve 
Term~nal 

80 

2 4 

2 pages 

960 charlsect 

12005A +001 

no1 req d 

12005A +003 

13222N/M** 

ID 00 

DD 00 

90 126Vt or 
198 252V 

57 63 Hz or 
475 525 Hz 

50W 

44 (1 7 3) 

38 (15) 

66 5 (26 2) 

16 1 (35 5) 

2621 P 
Interactwe 
Term~nal 

80 

24 

2 pages 

960 charlsect 

120 charlsec 

12005A+001 

not req d 

12005A+003 

13222MlN' 

ID 00 

DD 00 

90- 126Vt or 
198-252V 

57-63 Hz or 
47 5 52 5 Hz 

1 OOW 

44 (17 3) 

38 (15) 

66 5 (26 2) 

18 (39 5) 

2635A 
Prlnt~ng 

Term~nal 

1 36 

180 charlsect 

12005A +002 

not req d 

12005A +003 

ID 00 

DD 00 

88-132V.t or 
194 264V 

48-62 Hz 

220VA 

21 5 (8 5) 

64 (25 2) 

59 5 (23 1) 

25 5 (56) 

26097A 



HEWLETT 
PACKARD 

H P 1 000 L-Series 
Hard disc drives 
selection guide 

I 

product numbers 791 0HR and 7906H 

7906H Disc drive 

HP 1000 L-Series Computers and Systems can be equipped 
with the user's choice of two different hard disc drives. The 
lowest priced unit is the 7910HR Fixed Disc, an integrated 
controller disc that provides 12 megabytes capacity, using 
Winchester technology. The 7910HR Fixed Disc is rack 
mounted in the HP 1000 Model 10 System cabinet. 

Users who need interchangeable media andior more capac- 
ity can choose the 7906H free-standing, integrated control- 
ler disc drive instead of or in addition to, the 7910HR. The 
7906H provides 19.6 megabyte capacity, divided between 
an interchangeable disc cartridge and a fixed disc. The 
principal performance characteristics and configuration re- 
quirements of these 7906H and 7910HR discs are com- 
pared in Table 1 on the next page. All of these discs provide 
the common features listed below. For more detailed infor- 
mation on any of these discs, ask your Hewlett-Packard 
representative. 

Features 
Low cost integrated controller 
Up to two hard discs and one flexible singleldual disc can 
use one HP-IB interface 
Usability as system boot-up device 
110 driver support with 92070A RTE-L real-time executive 
operating system 



Table 1. HP 1000 L-Series hard disc drive comparison 

I Capacity per 
Disc Drive 1 

Hard Disc Drive 
Choices 

( - F~xed / 12,091,392 bytes 

7910HR Integrated 
Controller Fixed 

Disc Drive 

7906H Integrated 
Controller Disc 

Drive 

9,830,400 bytes 

Total Average 80 m~ll~seconds 33.3 m~ll~seconds Access Time 

- Changeable 

Disc Drives per 
interface 

Average Data 
Transfer Ratet 493 k~lobyteslsec 885 kilobyteslsec I 

9,830,400 bytes 

Two, in add~t~on to L-Series s~ngleldual 
flex~ble dlsc 

Mounted In own 1 Mounting I Rack mountng 1 low-~rof~le cablnet 

Configuration 12009A HP-IB Interface (~ncluded ~n 21 458 
Requirements System Core) 

HP-IB lnterface 1 Mode 
Must use fast mode 

Weight, kg I (and lb) I 

92070A UTE-L HP-lB Interface dr~ver ID 37 and DISC Dr~ver 
Software DD 30 
Support 

Electrical 
Spec~f~cat~ons 

- AC line 
voltage 

- L~ne freq 

- Maxlmum 
AC power 

Dlmenslons, cm 
(and In) 

- He~ght 
- Wldth 

- Depth 

These spec~f~cabons are om~tted, slnce the 791 0HR becomes an Integ- 
ral part of the HP 1 OOO Model 10 Computer System 

t Average transfer rate 1s based on the mln~murn bme required to transfer 
one track w~thout overrun 

$ Jh~s range ~ncludes user-selectable cho~ce of lOOV or 120V Input there 
1s a gap between lO5V and 108V 

Media 
Product Nos. 

I 

90-126Vt or 

47-66 Hz 

51 OW 

71 8(2a 3) 

55 2(21 8) 

79(31 1) 

Not separately 
available 

12940A Formatted 
10M byte DISC 

Cartr~dge 



product number 2631 A 

The 2631A is a 136-column, 180 charisec printer suitable for 
service as a low-to-medium speed line printer with HP 1000 
L-Series Computers and Systems. 

Features 
128 character USASCll character set 
Bi-directional printing at 180 charlsec with leading and 
trailing blanks skipped for high throughput 

Conveniently replaced cartridge ribbon 

Low cost HP-IB interfacing 

Single or multi-part forms (up to 6 copies) 
8-channel ROM-based vertical forms control 
Manual or programmable horizontal tabs for report 
formatting 
Normal, expanded, or compressed printing 

Installation: With computer and printer power off, connect 
the 2631 A +046 Printer to the 12009A HP-IB Interface in the 

Manual or programmable control of line-to-line spacing L-Series Computer or System card caqe and inteqrate the . - 

Bi-lingual character sets optional interface and printer driiers into the ~ ~ E - ~ o ~ e r a t i n g  system 
if that has not been accomplished previously. This device 110 driver support with 92070A RTE-L operating system requires that the 1 2 0 0 9 ~  ~ p . 1 ~  interface be configured for 
fast mode. 

Functional specifications Electrical specifications 
Printer AC line voltage 
Printing technique: 7 x 9 dot matrix, impact, cartndge ribbon. Choice of 88-1 10V (lOOV 05,6-1 32V (120V 
Speed: 180 charactersisecond, bi-directional. +10°/d-120/0), 193.6-242V (220V +lOO/d -1 2%), or 21 1.2- 

Pitch: 10 charactersiinch, normal; 5 charactersiinch, ex- 264V (240V +lo%/-1 2%) input ranges. 

panded; 16.7 charactersiinch, compressed. 
AC line frequency 

Characterslline: 136 (normal), 68 (expanded), 227 (com- 
pressed) on standard 37.8 cm (14-318 in) wide computer 48-66 Hz 

paper. 
Maximum ac power 

Character set: 128 USASCll characters, all printable (control 
codes are printable through a display functions capability). 140 VA when printing, 265 VA when printing 

Additional character sets: Optional secondary character sets 
can be used to give the 2 6 3 1 ~  bi-lingual capability. TWO Environmental specifications 
complete 128 character sets can reside in the 2631A slmul- 
taneously, both selectable under program control. See page 1-5. 

Paper advance: Tractor feed. Physical characteristics 
Configuration information Dimensions 

Computer and system compatibility: The 2631A Printer with Height: 21.5 cm (8.5 in) without optional 26098A stand 
option 046 interfaced via the 12009A HP-IB interface is 
compatible with all HP 1000 L-Series Computers and Sys- Width: 64 cm (25.2 in) 

tems Depth: 46.9 cm (18.5 in) 

Software support: The 2631A+046 Printer is supported by Weight RTE-L HP-IB interface driver ID.37 and RTE-L printer device 
driver DD.12, which works with interface driver ID.37. 23.5 kg (51 Ib) without optional 26098A stand. 



Ordering information 
2631 A+046 Printer 
The 2631A+046 Printer includes: 
1. 2631A Printer with internal HP-IB interface, cartr~dge r~b -  

bon, cleaning brush, and hex key for print-head replace- 
ment. 

2. 02631 -90901 Operator's manual. 
3. 02635-90905 Reference manual. 
4. 5952-9427 Pocket Gu~de. 

2631 A options* 
001 : Adds SwedishiFinn~sh character set. 

002: Adds NorwegianiDanish character set 

003: Adds French character set. 

004: Adds German character set. 

007: Adds Cyrillic character set. 

008: Replaces std character set with USASClliKatakana 
character set. 

005: Adds Un~ted Kingdom character set (with English 
pound currency symbol). 

006: Adds Spanish character set. 

01 5: 220V operation. 

016: 100V operation. 

01 7: 240V operation. 

26098A Stand for 2631 A 

26098A options 
001 : Adds casters. 

002: Adds paper catcher. 

009: Adds extended Roman character set. 

010: Adds math character set. 
'Only one of character set options 001 through 010 may be ordered 
per 2631A. 



product number 29434A 

The 29434A System Table provides a convenient facility for 
mounting operator terminals or small desktop peripherals 
used with HP 1000 L-Series Computers and Systems. Its 
styling matches that of the L-Series system cabinets with 
safety-enhancing rounded edges and corners and a 99 x 80 
cm (39 x 31 in) top that provides enough space for a terminal 
and working papers. 

Physical characteristics 
Dimensions 
Width: 99.7 cm (39.25 in). 

Depth: 80.6 cm (31.75 in) 

Height: Adjustable from 73 to 75.2 cm (28.75 to 29.63 in) 
using screw-in levelling feet. 

Weight 
23.6 kg (52 Ib) 

Shipping method 
The 29434A System Table is shipped disassembled to 
minimize shipping costs; it is easily assembled by the user at 
the installation site. 

Ordering information 
29434A System Table 



HEWLETT-PACKARD COMPANY 
HP 1000 Software Rights and Privileges Statement 

November, 1979 

The following is a summary of the terms and conditions The "Right to Copy" product IS sold subject to the following 
governing the acquisition and use of HP 1000 software and conditlons: 
software updates. For further information, please contact 1. The customer must have already purchased or be con- 
your local Hewlett-Packard sales representative. currently purchasing a license to use the Type I product 

at full list price less appropriate discounts. Reduced price 
License to use software and software updates software upgrade products or options and software bun- 

The purchase of any HP 1000 software or software-firmware 
product (see Table I), grants the buyer a license to use the 
software product originally delivered on one Computer with 
no time limit. No title to, or ownership of, the software is 
transferred to the buyer. The buyer's right to use is at all 
times subject to the copyright restrictions listed below. 

The purchase of a software update product or a software 
support service that provldes regular software updates 
grants the buyer a similar license to use those updates on 
one Com~uter with no time limit. 

Copyrighted software 
Hewlett-Packard software (including software updates), the 
logical pattern implemented in firmware, and printed 
documentation are all copyrighted materials, protected 
under law. Unless HP specifically grants a customer the right 
to copy copyrighted materials, these may not be copied 
except for archive purposes, to replace a defective copy, or 
for program error verification purposes. 

Specific grants of the right under copyright law to copy 
certain HP software products or software updates are de- 
scribed herein. While HP copyrighted firmware may be in- 
cluded in products wlth software or software updates, or the 
"Right to Copy" product, it is specifically excluded from any 
grant of rights to copy copyrighted material. The logical 
pattern contained in Hewlett-Packard firmware may not be 
copied under any circumstances. 

Copyright exemption 
Hewlett-Packard defines two "Types" of HP 1000 software 
and software-firmware products in the HP Software Terms 
document. (HP Literature stock number 5953-2107) The 
"Type" of a software or software-firmware product governs 
how and when the software may be copied, as follows: 

License to copy Type I Software and 
Software-Firmware Products 
Type I products are those products over which HP exercises 
complete copyright control via the HP Software Terms 
document. 

A customer obtains the r~ght to copy Type I software by 
purchasing the associated "Right to Copy" product (see 
Table I). Each purchase of a "Right to Copy" product pro- 
vides the buyer with an additional set of firmware (if any), 
manuals, and a license to make one copy of the Type I 
software for use on a single additional computer. 

dled with HP 1000 computer systems do not satisfy this 
prerequisite. 

2. The customer must agree to label each copy of the origi- 
nal software with the following notice: " @  Copyright 
Hewlett-Packard Company, 19XX. Copy made by per- 
mission of Hewlett-Packard." 

License to use execute-only portion of a 
Type I Software Product 
For a limited number of Type I software products, a customer 
can obtain the right to use the execute-only portion of that 
software on an additional computer by purchasing the as- 
sociated "Execute-Only" product (see Table I). Each pur- 
chase of an "Execute-Only" product provides the buyer with 
an additional set of flrmware (if any) and a license to use the 
Execute-Only subset of that product on a slngle additional 
computer. Definition of the subset of the modules which are 
included in the execute only license can be found in the data 
sheet for the appropriate software product. 

The "Execute-Only" product also Includes a license to use 
updated verslons of the execute-only software modules (ob- 
tained via the appropriate software support service) on the 
addit~onal system. This right is limited to use of updated 
versions of the specific modules Included in the execute- 
only license as defined in the data sheet for the approprlate 
product. 

The "Execute-Only" product is sold subject to the same 
conditions as the "Right to Copy" product described above. 

License to copy Type I Software Updates 
Provided by Support Services 
A customer can obtaln a license to copy the Type I software 
updates prov~ded by a particular software support service 
by purchasing the additional system support extenslon pro- 
duct for the approprlate service once for each computer to I 

I 
wh~ch the updates wrll be copied Each purchase of the 
support extension product provldes the buyer wlth a set of i 
firmware updates ( ~ f  appl~cable) and a l~cense to make one I 
copy of the software updates for use on a s~ngle addltlonal 
computer i 

The additional system support extension product is sold 
subject to the following conditions: 
1. The customer must have in force a valid HP support 

agreement that includes the appropriate Type I software 
support service. 



Table I. HP 1000 L-Series Active Software Products 

SOFTWARE PRODUCT 

92070A RTE-L Operating System 
Software 

92070X RTE-L Software Sources 

92076A BASIC11 000L Software Not available 

RIGHT TO COPY PRODUCT 

92070R "Right to Copy" RTE-L soft- 
ware once 

92070Y "Right to Copy" binary object 
code derlved from the 92070X prod- 
uct once 

Not available 

24397A L-Series D~agnostic Package 
Software 

Not avallable 

EXECUTE ONLY PRODUCT 

92070E Rlght to execute R'TE-L soft- 
ware on one addit~onal computer. 

Not available 

Not avallable 

2. The customer must have previously purchased or be 
concurrently purchasing a llcense to use the original 
Type I software on each computer to whlch the updates 
are being copied. Th~s license can be obta~ned either by 
purchasing an HP 1000 Computer System, a separate 
copy of the Type I product, or a Type I "R~ght to Copy" 
product. 

3. The customer must agree to label each copy of the up- 
dated software In accordance with the procedures out- 
lined above. 

License to copy a Type I Software Update for 
customers without support services 

Customers wlthout support servlces on computers w~th 
copied software can obtain a license to copy a single Type I 
software update to such a computer by purchasing the 
associated "R~ght to Copy" product with opton 001. Each 
purchase of a "Right to Copy" product w~th option 001 
provides the buyer wlth a set of firmware (if any), manuals, 
and a license to make one copy of a Type I software u ~ d a t e  
for use In updating the copit I software previously installed 
on a single additional compul?r. 

Option 001 of the "Right to Copy' 7roduct is sold subject to 
the following conditions: 
1 .  The customer must have previously purchased the ap- 

propriate Type I software "Right to Copy" product without 
option 001 for the computer to which the update is being 
copied. 

2. The customer must agree to label each copy of the up- 
dated software in accordance with the procedures out- 
lined above 

Type II Software Products and Updates 
After a customer purchases a license to use a Type II pro- 
duct once at full list price, less appropriate discounts, HP 
grants that customer an additional license to copy and use 
that software on any other HP 1000 computers owned by the 
customer. The customer is requ~red to label each copy of the 
Type II software in accordance with the procedures outlined 
above. 

In addition, customers who have In force a valid HP support 
agreement that Includes one of the Type II software support 
services are granted a license to copy and use those up- 
dates on any other HP 1000 computers owned by the cus- 
tomer. Each copy of the updated software must be labeled 
in accordance with the Drocedures outlined above. 

OrderinglAcknowledgement Procedure 
When a valid order for one or more of the license to copy 
Type I software or software updates products described 
above IS received at an HP factory, one of the follow~ng 
acknowledgements will be sent. 

"SPECIFIC RIGHTS TO REPRODUCE SIW GRANTED" 

"SPECIFIC RIGHTS TO REPRODUCE 
SIW UPDATES GRANTED" 

At that po~nt, Hewlett-Packard spec~fically grants the right to 
copy the Type I software or software updates in accordance 
with the prerequisites and conditions described above. 

The r~ght to copy Type II software IS granted only after a 
customer meets all of the prerequisttes described above. No 
formal acknowledgement of the rlght to copy is sent in thls 
case. 



RTE-L is a real-time operating system for management of the 
operations and resources of HP 1000 L-Series (2103ULK) 
computers and HP 1000 Model 9 and 10 Computer Systems. 
RTE-L provides true multiprogramming capability and may 
be configured as a memory-based or disc-based system. 

HEWLETT 
PACKARD 

1 

i Features 
? 
i Modular design that supports a range of configurations 
! from small, operator-less, execute-only stations to full 
I 
i disc-based systems with program preparation capability 
i True multiprogramming with concurrent program execu- 
i 
j tion 
I Time, event, program-to-program, and operator schedul- 
1 ing of program execution 

1 Complete file management capabilities for creation, 

I maintenance, and manipulation of files on peripheral discs 
Language support that includes HP 1000 Assembler and 
FORTRAN IV for source program compilation and 
execution 
Optional real-time BASIC/1000L for on-line BASIC lan- 
guage program development and executiov 1 

i Program request and operator command functional com- 
j patibility with the HP 1000 RTE family of operating 

systems 
i Program development tools that include an interactive 
r 
? source editor (EDITR), program debugger (DBUGR), re- 
1 
! locating loader (LOADR) and system generator (RTLGN). 

(EDITR, LOADR and RTLGN can be executed on RTE- 
i IVB systems as well as RTE-L systems.) 1 
i 
i Transportability that can be designed into user programs 
4 for the HP 1000 family of RTE operating systems 
1 
i Simplified on-line system generation and update proce- 
I dure for fast, easy system generation and changeover 

1 All drivers are designed to take advantage of the L-Series 
advanced I10 architecture, minimizing I10 processing 
overhead 

RTE-L real-time executive 
operating system 

DISC-RESIDENT PROGRAM 
SWAPPING AREA 

MEMORY-RESIDENT PROGRAM XN 

31,000 to 53,500 bytes 
for user's programs 
and common 

MEMORY-RESIDENT PROGRAM X2 

MEMORY-RESIDENT PROGRAM XI 

SYSTEM COMMON 

RTE-L SYSTEM, 110 DRIVERS, 
TABLES. SYSTEM AVAILABLE - 12,030 to 33,860 bytes MEMORY, AND RESIDENT 

LIBRARY 

product number 92070A 

i 
t 

64k byte RTE-L System t 
I 

RTE-L - Configuration flexibility 
and efficient inputloutput for a 
wide variety of applications 
Modular configurability 

The RTE-L operating system is htghly modular. RTE-L IS 
i 
I 

usable for small, operator-less, memory-based configura- 
tions or in versatile disc-based configurations which support i 
file management and program development concurrent with 
real-time operations, or for any configuration between these 
extremes. 

I 
I 
I 

In operator-less, memory-based configurations, the system 
can operate in less than 12k bytes of memory, leaving over 
52k bytes for user's dedicated applications. From this base, 
capabilities can be added modularly. Potential additions 
include time and program-to-program scheduling, mailbox 
110, interactive operator communication with the system, 
program segmentation, program swapping, etc. A big ad- 
vantage of the RTE-L design is that the user includes only 
needed capabilities. 

Modular device and interface drivers that work together to 
provide efficient I10 with minimal use of memory 
Support for HP-IB instruments or peripheral subsystems is Simplified remote or on-line local system generation 

included and loading 

RTE-L systems are generated by the RTLGN utility program. 
This program can be executed on RTE-L systems with a 
flexible disc or hard disc at the same time that real-time 
programs are also running. The RTLGN program can also be 
executed on RTE-IVB host systems to generate RTE-L sys- 
tems for dedicated applications. System generation is done 



In a semi-automatic mode from a file which the user pre- 
pares In advance to provlde commands to RTLGN. Exten- 
sive use of default options simplifies command file prepara- 
tion. Further user assistance is provided by command file 
examples in the RTE-L Generation Planning Guide manual. 
110 configuration, often the most complex part of system 
generation, is simplified by built-in equipment identifiers in 
the software drivers. 

After the command file has been prepared, system genera- 
tion is typically accomplished in only six to ten minutes. The 
generator provldes a generation list file of all messages and 
descriptions during the generation process, a generated 
system file from which the new operating system can be 
booted up, and a snapshot file that contains all the values of 
the entry points used by the new system. The snapshot file is 
used by the relocating loader to produce memory image 
program files. 

Input/output efficiency 
The RTE-L operating system fully exploits the built-in input/ 
output efficiency of HP 1000 L-Series hardware. Direct mem- 
ory access per 110 channel involves the system only at the 
beginning and end of an inputloutput operation, minimizing 
overhead and maximizlng the CPU time available for other 
processing. 

Another aspect of the hardware design contribut~ng to 110 
efficiency is the independence of select codes with respect 
to hardware priority. Hardware priority is determined by the 
position of interface cards In the computer or system card 
cage and select codes are set by switches on the interface 
cards. It is thus possible to flne-tune the response of the 
system by changing interface card positions without having 
to change the select codes In programs or the system 
configuration. 

Human engineered for easy use 
At Hewlett-Packard, an important part of any design effort is 
directed toward maximizlng the usablllty of our products. 
This is particularly true of the RTE-L operating system. The 
top-down structural deslgn of RTE-L and its documentation 
set inherently extend it towards good human engineering, 
making it not only easy to use, but also easy to understand. 

Disc access by name 
RTE-L has a unified flle structure for all disc space alloca- 
tlons In the system Thls includes flles for contalnlng the 
swapped-out Images of dlsc-resident programs scratch 
files for temporary working storage by the Interactive editor 
assembler and compiler files occupled by the memory 
Image of an RTE-L operating system and user files for 
source relocatable or executable programs and data Re- 
gardless of how ~t IS used every dlsc space allocation can 
be Identifled and accessed by a file name because ~ t s  loca- 
tion is registered In a flle directory This ls especially helpful 
In a system recovery situation For example, suppose a user 
has been lnteractlvely edltlng a source flle and before the 
new edlts are saved into a flle, the system halts wlth a 
memory panty error Upon rebooting the operating system, 
instead of losing all of the edlted information which may 
have taken hours to enter the edltor s work flle contalnlng 
most of the new edits can be retrieved by name and used as 
the Input source for continued edit~ng 

Single-command to switch over from one generated 
operating system to another 
An RTE-L operating system 1s generated and saved on disc 
as a named file manager file. The process of loading an 
operating system into memory and starting execution is 
called boot-up. In RTE-L, a disc nitlalized by the file man- 
ager (FMGR) contains a section of program code which, 
when loaded into memory by the dlsc loader ROM, will 
locate the operating system file on disc by searching 
through the flle directory for its name. This program code will 
then load the new system into memory to complete the 
boot-up process. With the aid of the Virtual Control Panel 
built into the L-Series central processor and the boot-up 
program codes, a user may boot-up an RTE-L operating 
system by name from anywhere on a disc instead of some 
flxed and reserved physlcal dlsc location. 

Single-command switchover facilitates switching to an up- 
dated RTE-L system with the latest revlslon of software mod- 
ules generated into it. This same capability also makes ~t 
easy to generate and use multiple RTE-L operating systems, 
each optimized for a specific application. As the time or 
need arlses to use one of these operating systems for a 
specific application, it can easily be booted up in less than a 
minute without requiring an operator to do extensive pre- 
paratory work, such as backlng up a d m ,  prior to the 
switchover. 

User-designable terminal control 
Up to three levels of prompting response can be speclf~ed 
for an unexpected keystroke to prompt the interrupting 
operator with a message. The first two prompt response 
levels are optional and are assignable by a user during 
system generation or on-line after system boot-up. The bot- 
tom level, when neither of the first two levels is available, is 
the response of RTE-L itself. 

The provision of these optional response levels helps a user 
to develop a controlled sequence of operator input. An un- 
expected keystroke on a terminal can cause either of two 
user programs (designated as prlmary and secondary pro- 
grams) to be scheduled and executed to screen, control, 
and guide an operator's use of the system. This is espec~ally 
useful in applications to be used by operators with llttle or no 
computer experience. 

Easily accessed modular documentation 
System documentation matches the exceptionally modular 
organization of RTE-L so the user can access needed infor- 
mation easily. More than twenty different manuals are pro- 
vided, starting with tutorial step-by-step guides and extend- 
ing to programming reference documentation. This includes 
a general information manual, a quick reference guide, and 
individual reference manuals on system generation, utilities, 
program development software, the software drivers in- 
cluded with the system, and the supporting libraries. The 
software manuals are divlded into three main sets according 
to types of usage: operator's guide set, program develop- 
ment set, and system designer set. 



Family compatibility A call~ng program or an operator may either walt or not wait 
for the c o m ~ l e t ~ o n  of execut~on of a scheduled Droaram 

1 RTE-L 1s a member of Hewett-Packard's compatbe family Request choices allow elther the program or the operator to 

of real-tlme executrve operatrng systems RTE-L program schedule a program and then go on to other operat~ons 

requests and operator commands are funct~onally compatl- wlthOut wait ing 

ble w~ th  the RTE-IVB system. There are some differences In 
certain Droarammlnq calls to the RTE-L executive vs RTE- Management 

i 
! 

IVB, whlch are docimented ~n the RTE-L General Informa- RTE-L prov~des 32767 levels of prior~ty glvlng a user close 
ton  Manual and whlch an exper~enced RTE-IVB user should control over the pr~ority execut~on of tasks When a h~gher 

I be aware of p r~or~ ty  program is added to the scheduled list, a lower 
prrority program currently executrng will be suspended, and 

i the h~gher pr~or~ty program will beg~n  execution 
i 
! 
1 
i Real-time rr~ultiprograrr~ming 
i 
i RTE-L supervises the execution of mult~ple programs wh~ch 

! can be used to perform several d~fferent funct~on's concur- 
i rently For example, under RTE-L, a proqram can send data 

to and receive data from per~pheral equipment, another pro- 

i gram can display information to an operator, and a th~rd  

1 program can be used for program development. All these 

j programs can run concurrently and independently. 
1 
1 Program Scheduling 

i RTE-L schedules programs on a prrorrty basrs by placrng 
them In the order of the~r program p r ~ o r ~ t ~ e s  In a list known as 

i the scheduled l~s t  RTE-L prov~des these methods of 
I schedul~ng programs 

External events recognized by the system as Interrupts 
1 

j may cause the~r respect~ve programs to be scheduled 
I 
I A program can be scheduled by another program 
i through an EXEC call when program-to-program schedul 

Ing IS  conf~gured Into the system 

j 
Programs can be scheduled to execute once or continu- 
ously at an absolute pre-speclfled tlme of day or at a 
spec~ f~ed  t ~ m e  Interval T~me count 1s der~ved from the 
Internal CPU tlme base wh~ch  updates a system clock 
marnta~ned as part of the operat~ng system funct~ons 
when the t~me  schedulng capab~l~ ty  IS  conf~gured nto the 
svstem 

Memory utilization 
User Program Areas 

W ~ t h ~ n  ~ t s  maxmum capacity of 64k bytes of memory, RTE-L 
can accommodate two user program areas, the memory- 
res~dent area and the d~sc-resident area. E~ther one of these 
areas IS  optlonal In an RTE-L system 

The memory-res~dent program area may conta~n several 
programs whose run-times are crltlcal to the performance of 
the system For example, they may be programs that re- 
spond to external Interrupts or may be programs that control 
the data flow from other programs All programs In the 
memory-resident area are non-swappable, but may be re- 
placed o n - ~ n e  by an operator The last program In the 
memory-res~dent area may also be segmented The number 
of programs n the memory-res~dent area IS l~mited by the 
memory space allocated to that area dur~ng system 
generation 

The disc-resident areacontalns only one executing program 
at a trme, wh~ch  may be swapped to a d ~ s c  when necessary 
to make room for another d~sc-res~dent program. Because of 

A program may be scheduled to execute by an operator thlS Swapping leature, It I s  that programs 

command at a terminal when the required modules for whose run-tlme IS not cr~tlcal to the performance of the 

nteract~ve access are conf~gured Into the system system should be relocated as d~sc-res~dent programs For 
e x a m ~ l e  the nteract~ve ed~tor the FORTRAIU IV coma~ler 
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and oiher program development tools may be placed in'ths 
area A segmented program can also be relocated for the 
d~sc-res~dent area 

Program segmentation 

In sp~te of the w ~ d e  range of user program space offered by 
the conflguraton f lex~b~ l~ ty  of RTE-L an unstructured, 
stra~ght-lne cod~ng  and add-on approach of a user program 
may eventually exhaust the memory space available on even 
a str~pped down system To solve th~s  problem the user 
program can be d ~ v ~ d e d  accord~ng to the log~c of the pro- 
gram Into mult~ple segments of code each of wh~ch  w~ l l  
overlay another sharing the same phys~cal memory space 
when called upon to execute A segmented program must 
have a m a n  (or root) segment wh~ch IS not overla~d by other 
segments The maln segment conta~ns the data area com- 
mon to the other segments through wh~ch  information can be 
passed from one overlay~ng segment to another Th~s com- 
mon data area IS known as a local common because t IS 

common only within the segmented program and not w~ th  
other programs In the system The maln segment also con- 
trols the program execut~on flow from segment to segment 
by lnvok~ng the appropr~ate segment load and execute ser- 
vice prov~ded by RTE-L 



Driver Structure Interrupts 
RTE-L uses the multi-priority level, vectored hardware inter- 
rupt system of the HP 1000 L-Series computer for detection 
of power failure, memory protect violation, parity error, illegal 
instructions, and time base ticks, as well as all device 110 
interrupts. Interrupts are handled by priority according to the 
rules of the 110 backplane of the computer. As noted previ- 
ously, the hardware design of the L-Series computer facili- 
tates rearrangement of hardware priorities through inter- 
change of interfaces without requiring any change of pro- 
grams or the system's software configuration. 

The feature of Direct Memory Access (DMA) capability per 
110 interface card minimizes the number of interrupts to be 
processed. Even for the slowest input device connected to 
an interface, DMA can be used to load input data directly 
into memory, minimizing CPU overhead. Only after a full 
block of data has been transferred will an interrupt be 
generated. 

System Integrity 
The integrity of the RTE-L system is protected by the follow- 
ing features: 

Optional auto restart after power failure 
Memory "fence" protection of the operating system from 
the two user program areas, and of the memory-resident 
area from the disc-resident area 
Illegal instructions are trapped as interrupts to the opera- 
ting system 
Optionally "downing" an 110 device with a message to the 
operator when its failure is detected or programmatically 
returning the error status to the calling program 
Optionally allowing user programs to lock certain system 
resources for their exclusive use 
Optional security code protection of disc files from unau- 
thorized access 

Driver Support 
The following RTE-L drivers are provided for the support of 
interfaces and peripherals: 

R'TE-L driver structure consists of two parts, the interface 
drivers and the device drivers. The interface drivers, whose 
naming convention is ID.xx, are programmed according to 
the specifications of the interface cards as far as flag signals 
and commandistatus controls are concerned. These drivers 
perform actual 110 instructions. The device drivers, whose 
naming convention is DD.xx, generally are programmed ac- 
cording to the particular characteristics of the devices they 
address. Such characteristics include the device address 
data sequence which may precede every data transfer to a 
device (e.g. CTU unit number), or formatting of data (e.g. 
line spacing control in column 1 for printers). Many simple 
devices, such as HP-IB instruments, do not require device 
drivers. 

R'TE-L drivers are organized in such manner to optimize 110 
processing for multiple device interfaces, i.e. several types 
of intelligent peripheral devices or instruments connected to 
a single interface card plugged into a computer. The follow- 
ing features are provided: 

High flexibility, ease and low development cost in adding 
another device to a system because only a device driver 
needs to be designed. 
More efficient usage of memory because one interface 
driver can serve multiple interface cards of the same 
kind. 
Interleaving of requests to devices on a multi-device inter- 
face may increase the system's aggregate throughput. 

For example, HP-IB is a multiple device interface supported 
by RTE-L. Under RTE-L, adding a printer to a configured 
HP-IB would require only the addition of a new printer device 
driver; the HP-IB interface driver would remain unchanged. 

Ofher I10 Features 
Timeout on 110 requests to prevent an inoperative 110 
device from halting the entire system. 
Suspending a program which has initiated 110 and auto- 
matically re-scheduling that program at 110 completion in 
order to allow other non-110 bound programs to execute. 
Slow output devices may be buffered, allowing a program 
to continue executing without having to wait for 110 
completion. 
Input may also be buffered through the use of class 110. 
Multiple programs within a system may pass data to one 
another through the use of mailbox 110 which frees them 
from having to rely on the integrity of a common data area 
shared and maintained by all interacting programs. Mail- 
box 110 helps to reduce the complexity and the develop- 
ment costs of user programs. 
Writelread request on an interactive device allows two 
successive 110 operations initiated by only one system 
call, eliminating 50% of the system call processing over- 
head. This is especially useful in an operator-prompting 
scheme where the prompting message is first written out 
before waiting for a reply. 
Fall-soft feature allows standard or user defined 110 error 
recovery. 

On-line Program Development 
When RTE-L is configured with a disc, program develop- 
ment can be done concurrently with real-time processes. 



Language Support 
HP 1000 Assembler and cross reference generator 
FORTRAN lV 
BASIC (with 92076A BASIC11000L). 

Development Tools 
lnteractive file manager program, FMGR, and file man- 
agement package FMP 
lnteractive editor of source files 
On-line relocating loader 
On-line debug utility to aid user program development 

File Manager and File Management Package. The File Man- 
ager, FMGR, allows the creation, deletion, storing, copying, 
packing, and listing of disc files from operator command 
level. The file management package FMP consists of a set of 
subroutines to be called by user's programs to pro- 
grammatically access disc files for such operations as creat- 
ing files, opening files, writing to and reading from files, 

closlng flles to lnhlb~t further access, deletlng flles, etc All 
dlsc flles are referenced by name Except for flxed-length 
record flles orlented towards random access, dlsc f~les can 
be automatically extended to add~tlonal storage space when 
an attempt IS made to wrlte beyond the current end of flle 
The maxlmum number of tlmes a flle can be extended IS 255 
The maxlmum number of records In a flle IS 32,767 

The lnteractive Editor provides a simple tool for a user to 
create and modify source files. It has the capabilities of 
searching for and correcting character strings in a file, in 
addition to the line-by-line editing features of inserting, delet- 
ing, copying, and replacing lines or characters. 

On-line relocating loader. When a program has been com- 
piled or assembled and is ready to be installed into the 
system for execution, RTE-L's loader can relocate it on-line 
into the appropriate program area (memory-resident or 
disc-resident) according to the program type or to the 
operator's command. The output is a memory image of the 
program fitted according to the snapshot of the particular 
operating system. This loader can be executed on an RTE- 
IVB system as well as on RTE-L, allowing a user to do RTE-L 
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program preparation on the service-oriented high end sys- 
tem. The loader can be operated interactively or by com- 
mands included in a file, by which a large number of pro- 
grams can be relocated in one "full sweep" operation. This is 
especially attractive to a user updating RTE-L under 
Software Subscription Service or Customer Support Service 
and refitting user programs into the latest version of RTE-L. 

Interactive Program Debugger. DBUGR, a program-callable 
or loader-appendable utility subroutine, provides users with 
the interactive capability of examining and modifying mem- 
ory and registers when the program is in execution, setting 
of a breakpoint within the program and tracing program 
execution. To facilitate visual interpretation by a user, 
DBUGR translates machine codes in binary numbers back 
to assembly language mnemonics and octal numbers. 

PROM Programming Utilities 
Two utility programs are provided for programming PROMs 
to be installed on the 12008A PROM Storage Module. The 
first of these utilities, PFORM, formats software object code 
andlor data files into disc images of PROMs and records 
these images on flexible disc or hard disc. The second 
utility, PBURN, outputs the PFORMed disc images to a Data 
110 System 19 PROM Burner via a 12005A+003 Asynchro- 
nous Serial Interface and 110 drivers ID.OO and DD.00. To- 
gether, these two utilities and the supporting drivers provide 
a convenient means of implementing user's software in 
non-volatile PROMs to be mounted on the 12008A PROM 
Storage Module. 

The PFORM and PBURN utilities can also be executed on an 
RTE-IVB system as well as RTE-L, allowing OEMs to pro- 
gram PROMs for use in HP 1000 L-Series Computers and 
Systems on the same system they use for program de- 
velopment, lnterface to the PROM burner from an RTE-IVB 
based system must be via the 12880A CRT Terminal 
Interface. 

Optional software 
BAS IC11000L 
BASIC11 OOOL can be added to the RTE-L system to provide 
the ease and convenience of conversational programming 
and execution from HP's real-time BASIC language. 

FI-~nctional Specifications 
Operating system basic specifications 

Type: Disc or memory based real-time multiprogramming 
with a maximum address space of 64k bytes. 

Basis of program scheduling for execution: By operator, time, 
event, or another program in the order of program priority. 
The caller (either the operator or another program) has the 
option of waiting or not waiting for the completion of execu- 
tion of the requested program. 

Program priority levels: 1 through 32767, the lowest number 
designating the highest priority. 

User program areas: RTE-L can be configured with a 
memory-resident program area containing multiple user 
programs andlor a disc-resident area that can contain a 
single, swappable disc- resident user program. 

Maximum program space available to the user: The differ- 
ence between 64k bytes and the size of the operating sys- 
tem, including optional modules, 110 device and interface 
drivers, and table space. To predetermine approximate 
space that will be available for your application, use the 
Configuration Capabilities and Requirements Summary 
table for information on memory space used by the various 
modules available in RTE-L. 

System requirements 

1 Memory supported: 64k bytes 

HP-IB Library Configuration requirements: An overview of memory and 
hardware-software requirements is given in the Configura- 

In addition to relocatable libraries of commonlv-used tion Capabilities and Requirements Summary table. 

mathematical and utility subroutines, RTE-L includes an 
HP-IB Library. The routines in the HP-IB library provide a On-line 'perator requests 
consistent access method for all HP-IB instruments. The 1. Turn program on and wait for completion 
HP-IB library routines provide tools with which a user can 2. Turn program on without wait for completion 
read, write, clear, and'exercise other control functions via 3. Terminate the execution of a program 
high-level program calls without concern for the details of 4, suspend user program, either executing or scheduled 
HP-IB bus protocol with an instrument. 

5. Activate user program from operator suspension 

System Utilities 
RTE-L also includes a set of utility programs for the following 
purposes: 

Disc backup from one flexible disc to another or from one 
hard disc to another. 
Installing the boot-up file, BOOTEX, onto the beg~nning of 
a disc. 
Converting an absolute binary program flle into a memory 
image file 
Convertina a memory imaae file into an absolute binary - - 
file. 
Concatenating relocatable subrout~nes into one relocata- 
ble file for use as a library file during system generation or - .  

on-line program relocation. 

6. List programs currently executing in the system 
7. List siatus of all programs 
8. List 110 configuration in terms of table description and 

drivers 
9. Change priority of programs 

10. Examine 110 device or 110 controller status 
11. Alter 110 device timeout parameters 
12. Alter device logical unit assignments 
13. Control 110 device availability to programs 
14. Set the real time clock 
15. Display time (time-of-day, day, month, year, and day of 

the week) 
16. Request program execution at a specified time or at a 

specified time interval 
17. Alter device buffering assignments 



Program development requests 
1 C o m p l l e  FORTRAN IV p r o g r a m s  or assemble ASMB 

p r o g r a m s  

2 En te r ,  tes t ,  debug e d l t  and r u n  r e a l - t ~ m e  BASIC p r o -  

g r a m s  ( w l t h  o p t l o n a l  B A S I C / 1 0 0 0 L  s u b s y s t e m )  

3 T r a c e  p r o g r a m  e x e c u t ~ o n ,  examme and rnod~fy rnernory  
a n d l o r  reg ls te r  c o n t e n t s  w l t h  t h e  DBUGR u t l l t y  

4 Ed l t  p r o g r a m  and d a t a  f l les 

5 Load r e l o c a t a b l e  p r o g r a m s  and s u b r o u t ~ n e s  In to a g e n -  

e r a t e d  s y s t e m  

File Manager and File Management Package 
1 C r e a t e  files 
2. Dump c o n t e n t s  of a f e  t o  a n o t h e r  f l le, o r t o  a p e r ~ p h e r a l  

device 

Copy files f r o m  one disc l o g l c a l  u n ~ t  t o  a n o t h e r  

L i s t  c o n t e n t s  o f  a disc f i le d i r e c t o r y  

L l s t  c o n t e n t s  of a c a r t r i d g e  directory of t h e  d l s c  logical 
u n l t s  tha t  have been m o u n t e d  on t h e  s y s t e m  

P u r g e  d i s c  files 
P a c k  a d~sc  log~cal u n ~ t  

Rename d l s c  f l les 

Open fles for  access w l t h  mode o p t i o n s  

W r l t e  on a random o r  a s e q u e n t i a l  f~ le  
Read f r o m  a r a n d o m  o r  a s e q u e n t ~ a l  f~ le  
Pos l t i on  a f l le according t o  an a b s o l u t e  or a re la t l ve  

r e c o r d  n u m b e r  

Close a f l e  f r o m  fu r the r  access 

Approximate 
Memory Req d 

(bytes) 

Req d Maln DISC- 
Conf~gurat~on capabll~ty Module Memory Res ' Hardware andlor add~t~onal software requirements 

1 M~n~mum system (~ncludes) 1 2103LLK Computer or HP 1000 Model 9 or 10 Computer System 
a Base page 2 048 wlth any of the follow~ng supported boot-up sources 
b System executive EXEC 1 700 a 12008A PROM Storage Modulet (requires user-suppl~ed PROM 
c Input~output control RTlOL 3 620 burner and user-written driver) 

b Any supported disc (see tems 1 1  and 13 be1ow)t 
c Any supported term~nal w~th M n  cartrdge I 0  (see terns 6 and 

8 below) 

2 Time scheduling TIME 640 

3 System available memory management 
a Allocat~on module 
b System ava~lable memory 
c Str~ng passlng to programs (requ~res 

items a and b above) 
d Class 110 (requires Items a and b) 

4 Program-to-program scheduling 

5 LU and Resource Lock~ng 

SAM 

STRNG 

CLASS 

SCHED 

LOCK 

260 
I k 4kA 

270 

1 140 

270 

140 --- 
6 Interface to termlnal 

a Async ser~al nterface driver 
b Table space (or each nterface 

7 Term~nal(s) p r o v ~ d ~ n g  keyboard and 
dlsplay or prlntout (requres tem 6 above) 
a Term~nal dr~ver 
b Table space for each term~nal 

8 Termlnal(s) prov~d~ng M~ni  cartr~dge 110 as 
well as keyboard and d~splay or pr~ntout 
(requres tem 6 above) 
a Term~nal dr~ver 
b M I ~ I  cartr~dge dr~ver 
c Base table space per term~nal 
d Addrtional table space for each M I ~ I  

cartr~dge tape unit used 

69 0 
50 

1 500 
100 

1 500 
1 100 

100 

--- 

900 
230 
100 
900 
160 

ID 00 

DD 00 

DD 00 
DD 20 

7 Item 6 above and any of the follow~ng terminals 
a 2621A (d~splay) lnteract~ve termna with 12005A interface cable 

optlon 001 
b 2621P (dsplay and pr~ntng) Interactive termnal wlth 12005A 

cable optlon 001 
c 2635A Pr~nting term~nal with 12005A nterface cable optlon 002 
d 2645A Display station w th 12005A Interface cable optlon 002 

and 13232C cable 

8 Item 6 above and any of the following terrn~nals 
a 2645A+007 032 D~splay station wllh 12005A nterface cable 

option 002 and 13232C cable 

9 Items 6 and 7 above item 8 IS opl~onal instead of 7 9 Interactive use and error bgglng 
(requres Items 6 and 7 above Item 8 IS 

optional Instead of tem 7) 
a Operator commands module 
b Error logg~ng module 
c Operator error messages 
d Status commands 
e System commands 

SYCOM 
ERLOG 
OPMSG 
STAT 
XCMND 



Configuration capabilities and requirements summary, continued 

Since disc-resident programs are swappable, this area must be allocated enough memory at system generation to hold the largest disc-resident program to 
be used 

Configuration capability 

10. Power faillauto restart 

11. HP-I6 interface (used as d ~ s c ,  prtnter. 
andlor lnstrumenlat~on Interface) 
a HP-IB ~nterface drlver 
b Table space for each ~nterface 

12. Disc storage (requ~red for program devel- 
opment, storage. swapping, and on-l~ne 
sys generation) (Requres Item 11. above) 
a. DISC drlver 
b Base table space per d~sc  dr~ve 
c Table space per logical unlt (LU). 

usually each record~ng surface IS 

treated as a log~cal un~t 

f Bootup sources a and b may be used for automabc boot-up at power on. Virtual Control Panel (VCP) command can be used to boot-up from a, b, or c. Use of 
VCP command for boot-up will also requlre items 6 and 7 or 8, I~sted in the hardware column, above 

A System avarlable memory requrrements are appl~catron-dependent and, for some uses may even exceed the sample 4k byte upper lrmit listed here 

b Table space per PROM Storage 88 
Module 

Req'd. 
Module 

ID 43 

ID 37 

DD 30 

The system flexible discs are single and dual 7902A disc drives that are integrated into HP 1OOO Model 9 and 70 Computer Systems. 

4 Relocating Loader and On-Line Generator memory requirements include approxrmately 8k bytes used for symbol table space. 

Hardware andior additional software requirements 

10 1201 3A Battery backup module 

11 !2009A HP-IB ~nterface 

12 Item 11, above, and any of the follow~ng discs (up to four per 12009A 
tnterface) 
a S~nglelDual System Flexible d~sc  drlves with 1.2 Megabytes of 

storage per drive. 
b 7906H Cartr~dge d ~ s c  dr~ve w~th  10 Megabyte removable 

cartr~dge and 9.6 Megabyte fixed d~sc 
c .  791 OHR Fixed disc w~th 12 Megabytes of storage on a s~ngle non- 

removable d~sc  platter 

Approximate 
Memory Req'd. 

(bytes) 

Main 
Memory 

450 

2,410 
260 

1,000 
50 
60 

Disc- 
Res.' 



System requests from programs 
For InputlOutput functions: 

1. Read from or wrlte to any non-disc inputioutput device 
with or without wait 

2. Write to and then read from the same interactive device 
in the same call 

3. Get status of queued read requests, or the resulting 
input data 

4. Check 110 device or controller status 
5. Control functions on CTU or other peripheral devices 
6. Determine the type of a device (such as a terminal, a 

cartridge tape unit, a disc, or a printer, etc.) given the 
device number 

7. Determine the device number of the terminal on which 
the command to run the program has been entered 

8. Allocatelrelease 110 devices or other system resources 
for own exclusive use 

9. Request device locklunlock 

For program scheduling functions: 
10. Schedule programs for execution with or wlthout wait for 

completion 
11. Terminate own execution or other programs 
12. Suspend self into a wait state 
13. Load a program code segment from a disc (applicable 

to a segmented program only) 
14. Change time schedulrng of self or other programs 

For other functions: 
15. Obtain current year, date and time of day 
16. Request resource locklunlock 
17. Reserve buffer space outside the program space 
18. Convert integers from binary to ASCll 
19. Pass message or data buffers between programs 
20. Get a parameter string entered by the operator who 

runs the program 
21. Execute some system requests as if they had been 

entered by an operator 
22. Parse a command buffer into ASCll and integer fields 

Ordering inforniation 

Products for the first-time single user 

NOTE: The RTE-L system on media option 041 is automatically 
included in HP 1000 Model 9 and 10 Computer Systems. RTE-L as 
a product by itself is intended for user-assembled L-Series com- 
puter systems. 

92070A RTE-L Real-Time Executive Operating 
System 
RTE-L consists of: 

1. The following software on one of medla optlons 041, 
050, or 051, whlch must be ordered: 

A catalog flle describing the set of software on the 
medium by part numbers and revislon date codes 
RTE-L operatlng system 
On-line system generator 
RTE FORTRAN IV complier, HPIOOO Assembler, 
Cross Reference generator, interactlve DBUGR utll- 
ity, interactlve editor, and relocating loader 
HP-IB, relocatable, and decimal strlng arithmetic 
libraries 

F~le manager and f~le management package 
PROM programmlng utllrtles 
System utllltres 

2 Gettlng started wlth RTE-L (92070-90001) 
3 RTE-L General lnformatlon Manual (92070-90006) 
4 R TE-L Operator's Gulde (92070-90002) 
5 RTE-L Interactwe Edltor Reference Manual (92070- 

90003) 
6 RTE-L Utllltles Manual (92070-90004) 
7 RTE-L Programmer's Reference manual (92070-90007) 
8 R TE-L Flle Management Reference manual (92070- 

90008) 
9 RTE-L Relocating Loader Reference Manual (92070- 

90009) 
10 RTE-L DEBUG Reference Manual (92070-9001 0) 
1 1 RTE-L Drlver Reference Manual (92070-9001 1 ) 
12 RTE-L System Deslgn Manual (92070-9001 3) 
13 RTE-L Generatlon Plannlng Gulde (92070-9001 4) 
14 RTE-L Generator Reference Manual (92070-9001 6) 
15 RTE-L Software lnstallatron Gurde (92070-9001 8) 
16 RTE-L Dr~ver Designer's Manual (92070-9001 9) 
17 RTE-L Qulck Reference Gulde (92070-90020) 
18 R'TE-L Generatlon Requ~rements for Drlvers Manual 

(92070-90042) 
19 RTE-L PROM Card Users Gulde (92070-90030) 
20 Declmal Str~ng Arlthmetlc Rout~nes Manual (02100- 

901 40) 
21 Relocatable LI brary Manual (24998-90001 ) 
22 HP-IB User's Manual (5931 0-90064) 
23 RTE FORTRAN IV Reference Manual (92060-90023) 
24 RTE-IV Assembler Reference Manual (92067-90003) 3 
92070A RTE-L options 
041 : Provides all RTE-L system software on flexible disc for 

L-Series System Flexlble DISCS. 
The following options are valid only for current RTE-IVB users with 
the 7970 mag tape subsystem and a hard disc cartridge subsystem 
who intend to develop RTE-L systems on an RTE-IVB operating 
system with revision code 2001 or later. 

050: Provldes all RTE-L system software on an 800 bpl, 
9-track mag tape. 

051: Similar to 050, above, but with RTE-L system software 
on a 1600 bpi, 9-track mag tape. 

Source product 

92070X RTE-L Software Sources Product 
The 92070X Software Sources Product IS a set of computer 
source code used to construct an RTE-L (92070A) real-tlme 
executive operatlng system, drlver software, flle manager, 
loader, and generator It also Includes supporting technical 
spec~f~cat~ons manuals 



Products for additional use of RTE-L on 
multiple systems 

92070R Right to copy RTE-L for program development 
and execution on an additional computer system 
The 92070R Right to copy product is available only to cus- 
tomers who have purchased a license to use 92070A. 
92070R consists of: 
1. The rig'ht to make one copy of software purchased with 

the 92070A RTE-L system for use on an additional 
system. 

2. All manuals supplled with 92070A, items 2 through 24, 
listed previously. 

NOTE: To assure proper support, we recommend that a user who 
intends to use copies ("R" products) of other HP software products, 
such as BASICl1000L with copies of RTE-L, purchase the 92070R 
product (above) rather than the 92070E execute-only product 
(below). 

92070E Right to execute RTE-L on one additional 
L-Series computer system 
This is a low cost license for an OEM to use.the RTE-L 
software as part of ~ ts  product. (Excludes capab~lities 17, 18, 
and 19 of the Configuration Capabilities Summary on page 
6-9.) No manual or software is supplied and no program 
preparation is allowed on this product. This product is simply 
a license to execute RTE-L and user programs developed to 
run under RTE-L on a dedicated L-Series application sys- 
tem. 92070E includes the right to copy 92070SlT updates. 

92070M RTE-L Manuals Package 
The 92070M RTE-L Manuals package includes manual items 
2 through 24 supplied with 92070A, listed previously. This is 
Intended for an RTE-L user wanting an additional set of 
manuals. 

RTE-L Software Support Services 
NOTE: Software support services are priced in monthly units and 
are billable quarterly, or annually in advance. 

RTE-L Customer Support Service Products 

92070T Customer Support Service for 92070A 
software 
Provides on-going Systems Engineering assistance for 
92070A RTE-L software, cons~sting of assignment of an HP 
Systems Engineer to your account, a phone-~n consulting 
servlce for discussion of questions on 92070A software, and 
on-site resolution of 92070A software problems, ~f required. 
lncludes the 92070s Software Subscr~ption Servlce de- 
scribed below, with 21 03L firmware updates as appl~cable. 
Med~a option 041, 050, or 051, simllar to those l~sted under 
92070A, must be selected. 

92070T options 

041-051: Media options similar to those listed under 
92070A. 

92070P Additional phone-in consulting caller 
Adds one authorized caller to the phone-in consulting ser- 
vice prov~ded under 92070T, which IS a prerequisite to 
92070P. 

92070V Central support for an additional copy of 
92070A 
Extends Customer Support Service to an additional copy of 
92070A through the same system manager as the 92070T 
service, which is prerequisite to 92070V. lncludes 2103L 
firmware updates. 

RTE-L Software Subscription Service 
Products 

920708 Software Subscription Service for 92070A 
software 
Provides software and manual updates as required to keep 
your 92070A product current wlth respect to enhancements 
and other changes as they are released by Hewlett-Packard. 
lncludes 21 03L firmware updates and 92830A HP 1000 
Software Notifcation Service descrbed below. Media optlon 
041. 050, or 051, similar to those listed under 92070A, must 
be selected. 

920708 options 

041-051: Media options similar to those listed under 
92070A. 

92070W Right to copy 92070s updates 
Provides the r~ght to copy 92070s updates once for use on 
an addit~onal computer. 92070s is prerequisite to 92070W. 
lncludes 2103L firmware updates. 

RTE-L Documentation Distribution 
Services 
NOTE: Documentation Distribution Services are priced in monthly 
units and are billable quarterly with other quarterly billable services, 
or annually in advance. (Annual prepayment is required if no other 
support service is ordered.) 

920700 Manual Update Service for 92070A software 
manuals 
Provides manual updates as requ~red to keep software 
manuals furnished with your 92070A or 92070M product 
current with respect to enhancements and other changes as 
they are released by Hewlett-Packard. The 920700 service 
should be ordered for the manual set obta~ned in the 92070A 
RTE-L System if 92070TlS is not ordered and/or each man- 
ual set obta~ned via a 92070M RTE-L Manuals Package. 

92830A HP 1000 Software Notification Service 
Prov~des per~odic notificat~on of software status for all HP 
1000 software via the Communicator11000 (6 ~ssueslyear), 
the HP 1000 Software Status Bulletins (24/year), and the HP 
1000 Software Update Not~ces (4lyear). 
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RTE-L Software Sources 
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product number 92070X 

The 92070X Software Sources Product is a set of computer 050: Provides all UTE-L Source Software on an 800 bpi, 
source code used to construct an RTE-L (92070A) real-time 9-track mag tape. 
executive operating system and supporting subsystems, 
such as the driver software, file manager, loader, and 

051 : Similar to 050, above, but w ~ t h  RTE-L Source Software 
on a 1600 bpi, 9-track mag tape. 

generator. Purchasing the 92070X product gives the cus- 
tomer the right to use the object code derived from RTE-L 92070Y Right to copy binary object code derived from 
sources on one HP 1000 L-Series Computer. RTE-L 
hardware reauirements are defined in the 92070A data the 92070X RTE-L Software Sources Product 
sheet 

Ordering information 

92070Y, which I S  available only to purchasers of the 92070X 
product, consists of: 

1. The right to make one copy of object code derived from 
the 92070X RTE-L Software Sources Product. 

Prerequisites 2. All manuals furnished with the 92070A RTE-L Real-Time 
The 92070X product IS available to customers who have a Executive Operating System 
current HP Purchase Agreement and who have previously 
acqu~red the 92070A product separately or in an HP 1000 Software Support Services 
Com~ute r  Svstem. Purchase of the 92070X product requires 
the signing a License Agreement and payment NOTE. Software support servrces are ppnced rn monthly unts and 
of the license fee listed In the Hewlett-Packard Corporate a, bl/lable quarterly, or annually advance 
Price Llst The License Agreement defines the appropriate 
use of the Software Sources and any derived object code 920702 Software Subscription Service for 92070X 

92070X RTE-L Software Sources Product 
The 92070X product consists of: 

1 Source language program code on one of media options 
041, 050, or 051, which must be selected, for the follow- 
ing software: 
a. All modules in the operating system, including RTE-L 

System Libraries. 
b .  All standard RTE-L interface and device drivers. 
c .  FMGR and FMP'. 
d .  RTE-L Relocating Loader. 
e. RTE-L Generator. 

2.  The following manuals: 
a. RTE-L Executive Control Technical S~ecifications 

Manual (92070-90021 ) 
b RTE-L 110 Control Techn~cal Specifications Manual 

(92070-90022) 
c RTE-L File Management Techn~cal Specificat~ons 

Manual (92070-90023) 
d UTE-L Drivers Technical Specifications Mariual 

(92070-90024) 
e RTE-L LoaderIGenerator Techn~cal Specifications 

Manual (92070-90025) 

92070X Options 
041 : Provides all RTE-L Source Software on flex~ble disc for 

L-Series System Flexible Discs. 

The following options are valid only for current RTE-IVB users with 
the 7970 mag tape subsystem who intend to develop RTE-L sys- 
tems on an RTE-IVB operating system with revision code 2001 or 
later. 

The 920702 Software Subscription Service, which IS avail- J 

able only to purchasers of the 92070X product, provides 
updates as required to keep your RTE-L source code current 
with respect to design changes as they are released by 
Hewlett-Packard. Includes 21 03L firmware updates. Media 
option 041, 050, or 051, similar to those listed under 92070X, 
must be selected. 

Support 
Hewlett-Packard will not support any binary object code 
derived from the RTE-L source code modified by the user 

Warranty 
Hewlett-Packard will warrant only the media on which the 
source code is delivered. 

NOTE: Portions of the file manager have been wriften in SPLM100 
for which a compiler is available from the International HP 1000 
Users Group Contributed Library. You can obtain the library by 
writing to: 

International HP 1000 Users Gmup 
P.O. Box 1000 
Nonvood, MA 02062 

NOTE, however, that this compiler has not been tested by 
Hewlett- Packard in either the RTE-L or RTE-IVB operating system 
and, like other HP 1000 Users Group contributed software, is not 
warranted or supported by Hewlett-Packard in any way. 
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product number 92076A 

Hewlett-Packard's BASIC:I 000L IS a single-user subsystem 
for conversational development, testing, and execution of 
Real-Tlme BASlC programs In computer systems managed 
by a dlsc-based conflguratlon of HP's RTE-L real-time 
executive operating system. 

Features 
Development and execution of Real-Time BASlC pro- 
grams in RTE-L systems by a single-user. 
Conversational programming. 
Time and event scheduled operation of up to 16 tasks. 

High-level subroutine calls for instrumentation, including 
multi-instrument clusters bus-connected via HP-IB*. 
Character string manipulation with string variables. 

Support of bit manipulation. 
Access to subroutines or functions written in FORTRAN or 
Assembly language. 

Print with format control. 

Functional description 
Conversational program development. 

Real-Tlme BASlC programs can be entered dlrectly Into the 
system vla the system console or another keyboard terminal. 
The BASlC Intermeter checks each statement as t IS en- 

1 3 9 0  RETURN 
'ASK COVPLETED 

TASK CO'VIPLETEU 
6 1 0  RETURN 

7 0 0  REMARK T A S K  3  

R E S C H E 3 L L t  TASK 

1 9 9 0  RETURN 

BASlCllOOOL Real-Time Task Scheduling 

(This requires the provision of time schedul~ng, which is 
opt~onal In RTE-L). BASICIIOOOL recognizes prlorlty levels 
from 1 through 99. 

Print wi th formatting. 

tered If a statement contains an error, BASIC mmediately A PRINT USING statement provides a means for spec~fying 
returns a message that helps the user re-enter that state- the format ~n whlch the variables speclf~ed ~n the statement 
ment correctly, ~n a conversational process Errors encoun- are to be prlnted Thls format can be In a l~teral strlng, a 
tered durlng program executlon are flagged and corrected str~ng var~able, or In a speclal statement called the IMAGE 
wlth sim~lar ease statement Wlth PRINT USING 

Character str ing manipulation. 

Str~ngs up to 255 characters long can be represented by 
var~ables Thls provldes a shorthand representation of 
frequently-used strlngs that can save programming tlme and 
effort It also makes posslble the extract~on of strlng seg- 
ments uslng subscr~pts and character-by-character com- 
parlson of two strlngs 

Real-t ime multi-tasking. 

Numbers can be prlnted In Integer flxed polnt, and float- 
Ing polnt representat~ons 
The exact posltlon of the plus or mlnus slgn can be 
spec~fied 
Str~ng values can be prlnted In spec~ f~ed  f~elds and literal 
strlngs and blanks can be Inserted wherever needed 
Full control of carriage returns and llne feeds IS poss~ble 
Arb~trary long lines can be prlnted wlthout the carrlage 
returns and line feeds normally prov~ded by the PRINT 
statement 

User's BASlC program code can be subdlvlded into as 
many as 16 tasks that are BASlC subroutines. Thls subdlvl- 

Program testing. 

slon glves the user the abllity to match the frequency, tlmlng, BASIC11000L provides user requests for t rac~ng program 
and bass  for executlon of programmed task actlons to the execution, nsertlng up to four breakpoints, and for simulat- 
d~verse needs of real-time appltcatlons ~n research and Ing execution of subroutine calls. These capabilit~es are very 
manufacturlna. Task execut~ons mav be scheduled as a conven~ent for testing programs on a system different from 
functlon of time or event interrupt (such as contact closure) the target system l n w h ~ c h  they will be used 

"HP-IB (Hewlett-Packard lnterface Bus) IS Hewlett-Packard's 
im~lementat~on of IEEE Standard 488-797511978, 'Di~ltai lnterface 
for programmable instrumentation " 



Program editing. 

Using the BASlC editor, the user can edit characters within a 
statement line, leaving some characters unchanged, insert- 
ing characters, and replacing or deleting characters as de- 
sired. This is in addition to the complete line replacement 
and insertion capabilities characteristic of most BASlC 
systems. 

Program statement renumbering. 

The BASICIlOOOL, user can systematically change program 
statement numbering with a simple command, without retyp- 
ing statements, a capability that greatly facilitates insertion 
of additional program statements where needed. 

Disc storage of programs and data. 

BASIC11 000L programs are easlly saved in named disc files, 
in either source or faster-executing semi-compiled form. The 
user can also create files .on the disc for data storage and 
retrieval access with serial PRINT# and READ# program 
statements. Files are easily renamed or purged to accom- 
modate changing needs. 

Program linking. 
BASICIIOOOL includes two statements for automatically Iink- 
ing two programs together so they run as one long program. 
These are the CHAIN statement and the INVOKE statement. 
Either of these statements in the current program retrieves a 
named program from the disc and starts it running from the 
first statement or any later statement number that is 
specified in the CHAIN or INVOKE statement. These state- 
ments can call either BASlC or non-BASIC programs, which 
can access previously-opened BASlC data files and use any 
previously-enabled TRAPS. A CHAlNed or INVOKEd pro- 
gram may also call another program. 'The difference be- 
tween these statements is that when the current executing 
INVOKEd program terminates or suspends itself, control is 
returned to the program that called it. The CHAIN statement 
does not include return of control. 

Functional specifications 
Configuration information 

Compatibility: BASICIIOOOL runs only under RTE-L. The 
BASIC11 OOOL table generator (BATBL) can be run in RTE- 
IVB with revision code 2001 or later to prepare tables of 
subroutines for BASICl1000L for use in target L-Series sys- 
tems operating under RTE-L. 

Operating environment: Any disc-based L-Series hardware 
configuration that also includes a terminal. 

Memory required: 32k byte background area, of which 12k 
bytes is available for the user's real-time BASlC program. 

Basis of BASlC task scheduling for execution 
By operator, another task, t~me, or event, in order of task 
priority. 

BASlC task priority levels 

1 through 99, the lowest number designating h~ghest priority. 

OCTAL data - a 16-bit quantity including sign that can 
be entered into programs, manipulated, and output using 
the bit manipulation statements provided in HP Real-Time 
BASIC. 

Program character set 
The 26 upper case letters A through Z. 
The ten digits 0 through 9. 
Special characters: blank; equals, greater than, less than, 
plus, minus, up arrow, and # signs; asterisk; slash; left 
and right parentheses and left and right brackets; quota- 
tion, apostrophe, and question marks; comma; colon; 
semi-colon, decimal and exclamation points; ampersand; 
and currency symbol. 

Operator requests 
1. Load program into memory. 
2. Merge additional tasks or statements into program 

already in memory. 
3. Run program that is in memory or stored on an off-line 

media. 
4. List program that is in memory. 
5. Save program that is in memory on flexible disc, car- 

tridge disc, or fixed hard disc file or on Mini cartridge. 
Delete current program from memory. 
Enter individual program statements, operator requests, 
or data inputs into system. 
Delete a line(s) of program. 
Interrupt or abort a running program. 
Create a data file on disc. 
Purge program or data file from disc. 
Rename program or data file on disc. 
Trace program execution for correcting program faults. 
Set up program breakpoints for correcting program 
faults. 
Display andlor set subroutine call variables for simula- 
tion of subsystems not in the host computer system. 
Renumber program statements. 

System requests from programs 
1. Read from any non-disc input device. 
2. Print on any non-disc output device. 
3. Schedule task to be run at specified time, at specified 

intervals, andlor in response to specific event, including 
terminal keystroke. 

4. Enable or disable self or other task. 
5. Access files on disc or flexible disc. 
6. Read from or write on disc. 
7. L~nk from current program to another named program 

on dlsc. 

Supported capabilities 
1. Real-t~me operation program statements are prov~ded 

for specifying task priority and time scheduling, and for 
linking event interrupts to tasks. 

2. Disc file access. 
3. High-level calls to dev~ces on the Hewlett-Packard Inter- 

face Bus (HP-IB). 
4. Bit manipulation program statements are provided for 

examination, logical addition and multiplication, shifting 
and selective setting and clearing of digital word bit 

Program data types patterns. 
5. Character string definition and manipulation: ASCII 

REAL data - a 32-bit quantity with sign, exponent, and str~ngs up to 255 characters long may be represented 
mantissa, ranging from &2-'27 to S!+127, with 6 to 7 deci- 
mal digit accuracy. 

and manpuated through the use of string variables 3 
6. Chaining or llnk~ng together of program segments so 

STRING data - ASCII strings up to 255 characters long they run as one long program. 
represented and manipulated by variables. 



7 C o m p u t a t ~ o n :  r e a l - t ~ m e  BASIC can call on 23 d ~ f f e r e n t  

s t a n d a r d  f u n c t ~ o n s  and o p e r a t o r s ,  ~ n c l u d l n g  s q u a r e  

root ,  e x p o n e n t l a t i o n ,  o g a r ~ t h m ~ c ,  l o g l c a l ,  and 
t r l a o n o m e t r ~ c  f u n c t ~ o n s ,  as well as t h e  base c a p a b ~ l i t ~ e s  

o f -add l t i on ,  s u b t r a c t ~ o n ,  m u l t ~ p l ~ c a t ~ o n ,  and d~v~s ion 
8. F o r m a t t e d  p r l n t ~ n g  of n u m b e r s  and c h a r a c t e r  s t r ~ n g s  

General program Statements 
I I 

Program vocabulary 

COM P(8),T(18) 

DIM A(3).B(3),K(5) 

REM TASK 1 

PROGRAM 
VOCABULARY ITEMS 

LET R=R1'100+R2 

DEF FN(A)=AT3 

FOR I =1 TO 50 STEP 7 

USES 

NEXT I 

I INPUT X.Y.2 

READ#N,M.A(l), A(2) A(3) 

Allocates common program storage 

Allocates program storage 

Inserts remarks ~n program lhsting 

Assigns value ("LET" is opt~onal) 

Sets up user-defined function 

Sets up repetltlve operations loop 

Returns to start of loop for next repetitlon. 
or terminates loop if NEXT 1 would exceed 
lhmlt 

Rece~ves data from user term~nal 

Reads record M of dlsc f~le N or from unit N 

I READ D(1),1(1).1(2).J(l) Reads values from DATA statement 

DATA 1,27 5.10.35 79 Prov~des values to READ statement I 
I RESTORE Resets READ po~nter for next read~ng of I DATA 

I RESTORE 120 Resets READ po~nter for specific DATA 
statement for next readlng of data 

I IF M I  =24 THEN 590 ( Sets up condt~onal action 1 
GOT0 2480 

GOT0 X+3 OF 200,300,400 

PRlNT "UNIT GOOD" 

PRlNT #Z,Y,A, 'STRING".A(I) 

IMAGE "ENTER CLOCK.NO" 

PRlNT USING 200.A$ 

PRlNT USING#X 200.A$ 

WAIT (1  000) 

GOSUB 980 

Uncondit~onal transfer to specified 
statement 

Mult~branch transfer 

Prints on system console 

Writes record Y on dlsc file Z or un~t  Z 

Specifies format or content for PRlNT 
USING statement 

Prlnts ~n format speclfied by IMAGE state- 
ment (statement no 200) on System 
console 

Pr~nts on or outputs to unit number X In 
format speclfled by IMAGE statement 
(statement no 200) 

Inserts specified delay in program 

Transfers to spec~f ied subprogram 
statement 

I GOSUB A+8 OF 120,340,710 Multi-branch transfer to subprogram 
statement 

RETURN 

PAUSE 

PAUSE (10) 

Returns from subprogram to statement 
following GOSUB that caused most 
recent transfer 

Interrupts program execution 

1 Interrupts program execution and prlnts 
an ldentlty~ng number (1 0 In thls example) 

I STOP Or END 

Terminates program execution returning 
system to conversational mode I 

CHAIN 'PROG2",S 

INVOKE "PROG2",S 

Retrieves named program from dlsc and 
starts ~t running from statement number S 

Retr~eves named program from dlsc and 
starts ~t running from statement number S 
Leaves BASIC data flles open and TRAPS 
enabled and returns control to calling 
program upon completion 

CALL DCODE(P1 PN) 

PROGRAM 
VOCABULARY ITEMS 

Identlfles and executes an external sub- 
rout~ne that has been established In an 
overlay ( CALL IS optional ) 

USES 

12009A HP-IB Interface Program 

TRIGR(1) 

CLEAR(I C) 

RMOTE(1) 

GTL(I) 

LLO(I) 

LOCL(I) 

ABRT(1 C) 

CNFG(I C W) 

CMDR(I C D) 

SECR(I S D L) 

SECRR(I S D L) 

CMDW(I C D) 

SECW(I S D L) 

SECWR(I S D L) 

SRQ(I V P) 

B SET(I N V T) 

BSTAT(I V S) 

SRQSN(I N) 

STATS(I S) 

PPOLL(I C D) 

PPSCH(I V P) 

PPSN(I N) 

PSTAT(I S) 

E = IBERR(I) 

DCODE (A$.V.F$) 

DCODE (V.A$,F$) 

Statements 

Sends Group Execute Tr~gger (GET) to 
one or more devices 

l n ~ t ~ a l ~ z e s  one or more dev~ces to the 
dependent reset state 

Sets Ihe REN bus l~ne high causlng one 
or more devices to go to remote 

Sends a GTL command allowing one or 
more devices to go to local control mode 

Sends Local Lockout (LLO) to all devices 
to prevent local panel control 

Returns dev~ces to local mode from ether 
remote or local lockout mode 

Clears all buwdevice activit~es 

Conf~gures LU to allow system or program 
handling of errors 

Issues bus 110 request to write command C 
andlor read input data D via HP-IB Inter- 
face I 

Issues secondary address S to dev~ce I 
and/or reads integer data D of length L 

Issues secondary address S lo devlce I 
andlor reads real data D of length L 

Issues bus I 0 request to wr~te command C 
and/or output data D via HP-IB inter 
face I 

Issues secondary address S to dev~ce 1 

andlor outputs integer data D of length L 

Issues secondary address S to devlce I 

andlor outputs real data of length L 

Enables or dlsables a Servlce ReQuest 
(SRQ) program P with arbitrary value V 

Sets up l ~ n k  between Servlce ReQuest 
(SRO) from HP-IB dev~ce I to Trap number 
N w~th the ab~llty to pass an arb~trary value 
V and (optionally) designate type of polling 
T whlch can be parallel (default) or serial 

Retr~eves devlce I status S at last ~nterrupt 
along wlth arb~trary value V 

Sets up link between Servlce ReOuest 
(SRO) from HP-IB d e v ~ c e  I and Trap 
number N (B SET above IS preferred over 
SROSN for new uses SRQSN IS prov~ded 
for compatibil~ty wlth old programs) 

Retrieves dev~ce status S from devlce I 

Controls parallel poll actlvity on the bus 

Enables or d~sables parallel poll program P 
scheduling with arb~trary value V 

Sets up ink between parallel poll program 
and Trap number N 

Retrleves bus status S from devices that 
have been previously parallel poll enabled 

Retr~eves devlce or ~nterface I error code 
and stores i t  in E 

L = IOCNT(I) 

Converts character string A$ to value V as 
specdied by format string F$ 

Encodes value V into character string A$ 
as speclfied by format strlng F$ 

Retrieves actual length of transfer from 
devlce I and stores it ~n L 

1 CHRS (VA$(2,2) I Assigns decimal value V to character 2 in 
character strlng A$ 

Formatted 110 Data Conversion Program Statements 
, 

V=NUM (A$(2,2)) Equates variable V to dec~mal value of 
character 2 in character string A$. 



Program vocabulary 
PROGRAM 

VOCABULARY ITEMS 

PROGRAM 
VOCABULARY ITEMS 

USES 

USES 

Event, Time, and Priority Scheduling and Control Program Statements 

Funct~ons (shown in program 

LET X=ABS (W +V -2) 

LET Z=EXP (X) 

IF Y <INT(X) THEN 240 

LET R=R+LOG (S+T+Y'Z) 

LET B=C'LN (D-G) 

LET Y =RND(X) 

LET S=SGN (X+Y-Z'Q) 

LET H =SQR (Y'Z) 

PRINT A TAB(20) B TAB(36) C 

LET T=SIN(A)'3 25 

LET U=COS(T)+21 575 

IF TAN(X)>5 347 THEN 420 

LET V=ATAN(Y +Z) 

PRINT OCTjK) J M 

IF LEN(B$)>=21 THEN 1000 

IF TYP(N)=2 THEN 1500 

Operators (shown in program 

TRAP N GOSUB 250 

TIME(T) 

SETP (250, l)  

TRNON (250.1 200) 

START (250,95) 

DSABL (250) 

ENABL (250) 

statements) 

Calculates absolute value of variable 
or expression 

Calculales base e exponent~al value of 
var~able or expresslon 

Gives n l e g e r  part of var iable or 
expression 

G~ves  base 10 logarithm of var~able or 
expression 

G ~ v e s  base e logarithm of variable or 
expression 

Generates random numbers (0 through 1)  

Returns sign ( +  ) of varlable or 
expresslon 

Calculates square root of variable or 
expression 

Controls co lumn spac ing in PRINT 
statemenls 

Calculates sine of variable or expression 

Calculates cosine of variable or 
expression 

Calculates tangent o f  var iable or 
expression 

Calculates arclangent of va r l abe  or 
expression 

Provides for printing of octal values 

Determines length (no of characters) 
in str~ng (B$) 

Determines lype (number characterstrlng 
or end-of file) of  the next item in file N 

statements) 

Links event interrupt N to execution of 
lask subrout ine slart ing at s latement 
number 250 

Gets llme of day for program 

Sets task priorlty level (1-99) 

Turns on task execut ion at spec i f ied  
time 

Starts timing to next execullon o f  task 

D~sables task (prevents scheduling) 

Enables task (perm~ts scheduling) 

Bit Man~pulation Program Statements (can also be used as functions) 

LET X =Y +Z 

LET X =Y -Z 

LET X=Y'Z 

LET X =YiZ 

LET X=YTZ 

IF X AND Y>Z THEN 500 

IF X OR Y <Z THEN 670 

IF NOT X THEN 330 

OR (M.N.R) 

NOT (M,N) 

EOR (M,N.R) 

AND (M,N,R) 

ISHFT (M,N.R) 

IBTST (V,B,S) 

IBSET (V.B.R) 

IBCLR (VB,R) 

ISETC ("1 77077",K) 

Addillon 

Subtraction 

Multiplication 

D i v~s~on  

Exponenliation 

Logical AND 

Logical OR 

Logical NOT 

Adds M and N. bi t -by-bl  givlng result R 

Returns complement N of M 

Adds M and N exclusively giving result R 

Log~ca ly  multipl~es M by N, giving iesult R 

Shlfts M by + N  b ~ t  pos t l ons ,  g lv lng 
result R 

Returns stale S of blt B ~n value V 

Sets bit B In value V, giving resull R 

Clears bil B In value V, glvlng result R 

Sets var~able K equal to an oclal constant 

Relators (shown in program statements) 

Disc File Program Statemenls 

IF X # THEN 130 

IF X r Y THEN 490 

IF X > Y THEN 520 

IF X r=  Y THEN 420 

IF X >= Y THEN 310 

LET C = A f B - Q  

FILES DATA. RESULTS 

READ #1,M A $ A , B . C D  

PRINT #3,X,R,W(l)R$.END 

ASSIGN "NEWFL".4,S 

IF END #2 THEN 800 

Nol equal to 

Less than 

Greater lhan 

Less t7an or equal to 

Greater thaq or e q ~ ~ a l  to 

Equal lo 

Designates and opens up  to 16 files 
s~mullaneously to a program 

Reads characler string A$ and variables 
A through D from record M of first f ie  
listed In FILES statement 

Prlnts variables R through R$ in record 
X of third file l~s ted In FlLES statement 
END (End-of-F~le) IS optional) 

Opens new file and assoc~ates it with 
specified file number 

Defines ex11 procedure at End of File 
on spec~f ied file 

Character String Program Statements 

COM A$(lO),U$(3,8)A(16) 

DIM G$(12),X$(6,3),W(23) 

LET A$= ' CHAR STRING 

IF A$ <=B$ THEN 230 

INPUT A$,B$,C$ 

READ U$,P$ 

DATA ' UNIT", "PASSES' 

PRINT U$,P$ 

Allocates common storage for str ing 
variables as well as other varlabes 

Allocates program storage for str ing 
variables as well as other variables 

Ass~gns character string to variable, or 
a d d s  or subtracts characler str ing 
var~ables 

Cond~ t~ona l  ac t~on based on character 
string comparlson 

Character s t r ~ n g  entry from system 
console 

Reads character  str ings from DATA 
statement 

Provides characler str lngs to READ 
statement 

Prints characters represented by s t r~ng 
variables 



Ordering information 

Products for the first-time single user 

92076A BASIC11 000L System 

0 (for use in RTE-L System) 
BASIC11000L consists of: 

1. BASIC11000L resident library, subroutine library, includ- 
ing table generator, task scheduler, decimal string 
arithmetic interface, BASIC interpreter, and software 
numbering file on one of options 041 through 051, which 
must be ordered. 

2. BASlCll OOOL Real-Time BASIC Reference Manual 
(92076-90001 ). 

3. RTE-L BASICl1000L Software Installation Manual 
(92076-90002). 

92076A BASIC11 000L options 
041: Provides BASIC11 000L software on flexible disc for 

L-Series System Flexible Discs. 

The following options are valid only for current RTE-IVB users with 
the 7970BlE mag tape subsystem who have 92070A (RTE-L re- 
locatables) on the RTE-IVB system and intend to also configure the 
BASlC/lOOOL subsystem for an L-Series operating system. 

050: Provides BASlCll OOOL software on an 800 bpi, 9-track 
mag tape in exact disc image format of a FMGR disc 
space. 

051 : Similar to option 050, above, but with BASlCll OOOL on 
1600 bpi, 9-track mag tape. 

BASIC11 000L Software 
support Services 
NOTE: Soffware Support Services are priced in monthly units and 
are billable quarterly, or annually in advance. 

BASIC11 000L Customer Support Service 
Products 

92076T Customer Support Service for 92076A 
software 
Provides on-going Systems Engineering assistance for 
92076A BASICl1000L software, consisting of extension of 
your Account S.E. coverage to BASICilOOOL, a phone-in 
consulting service for discussion of questions on 92076A 
software, and on-site resolution of 92076A software prob- 
lems, if required. Media option 041, 050, or 051, similar to 
those listed under 92076A, must be selected. 

92076V Central support for an additional copy of 
92076A 
Extends Customer Support Service to an additional copy of 
92076A through the same system manager as the 92076T 
service, which is prerequisite to 92076V. 

BASIC11 000L Software Subscription 
Service Products 

920768 Software Subscription Service for 92076A 
software 
Provides one set of software and manual updates as re- 
quired to keep your 92076A product current with respect to 
enhancements and other changes as they are released by 
Hewlett-Packard. Media option 041, 050, or 051, similar to 
those listed under 92076A, must be selected. 

BAS IC11000L Documentation 
Distribution Service 
NOTE: Documentation distribution services are priced in monthly 
units and are billable quarterly with other quarterly billing services or 
annually in advance. Annual prepayment is required if no other 
support service is ordered.) 

92076Q Manual Update Service for 92076A software 
manuals 
Provides updates as required to keep software manuals 
furnished with your 92076A product current with respect to 
enhancements and other changes as they are released by 
Hewlett-Packard if 92076TlS is not ordered. 



HEWLETT 
PACKARD L-Series Diagnostic Package 

The HP 24397A Diagnostic Package provides stand alone 
testlng of the L-Series CPU, memory, and ~ts set of Interface 
cards. Diagnostic software can be loaded into memory from 
a 2645A Terminal w~ th  cartr~dge tape unit (CTU) or from a 
12023N12024A Flexible DISC Subsystem. 

Features 
Verification by the kernel diagnostic of all CPU instruc- 
tions, memory, 110 logic and processor functions such as 
interrupt handling, timebase generator, memory protect, 
parity checking and direct memory access (DMA) 
An interface diagnostic written in Diagnostic Design Lan- 
guage for each of the following L-Series interface cards: 

12005A - Asynchronous Serial lnterface 
12006A - Parallel lnterface 
12008A - PROM Card 
12009A - HP-IB lnterface 
Test hoods for complete verification of interface cards 

"BASIC-like" Diagnostic Design Language interpreter for 
easier user diagnostic design for user-designed interfaces 
and specialist level diagnosis 
All diagnostic software on a single medium of user's 
choice 
Remote diagnosis capability via phone lines using Bell 
103 modem and the virtual control panel (VCP) 

Configuration requirements 
L-Series processor: 2103ULK Computer or HP 1000 Model 9 
or 10 System. 

Memory: 32k bytes, mlnlmum. 

Loading devices: Cartridge tape unit on a 2645A +007 Ter- 
minal, or a 12023N12024A Flex~ble DISC Subsystem. 

Console device (needed only for running the Diagnostic De- 
sign Language and optional for running any of the interface 
diagnostics): Any HP 1000 L-Series compatible 26xxA terml- 
nal connected to the computer vla a 12005A Asynchronous 
Serlal Interface. 

product number 24397A 

Ordering information 
24397A Diagnostic Package, consisting of: 

1. The following modules on one of media options 020 or 
041, which must be ordered: 
a Kernel Diagnostic for CPU funct~ons 
b. Diagnostic Design Language 
c. 24397A Software number~ng fie 
d.  12005A Async Ser~al lnterface D~agnost~c 
e. 12006A Parallel lnterface Diagnostic 
f .  12008A PROM Storage Module D~agnost~c 
g. 12009A HP-IB Interface Diagnostic 

2. A binder containing the follow~ng manuals: 
a. Hardware Troubleshoot~ng for HP 1000 L-Ser~es 

Computers Manual (24397-90001 ) .  
b.  Kernel D~agnostic Operating Manual (24397-90002) 
c.  Diagnostic Design Language (DDL) Operating and 

Programming Manual (24397-90003). 
d. HP 12005A Async Serial lnterface Diagnostic Opera- 

t~ng  Manual (24397-90005). 
e. HP 12006A Parallel lnterface D~agnost~c Operating 

Manual (24397-90006). 
f .  HP 12008A PROM Storage Module Diagnostic Op- 

eratlng Manual (24397-90008). 
g. HP 12009A HP-IB lnterface D~agnost~c Operat~ng 

Manual (24397-90009). 

3. Test hoods 24397-60001 for verif~cat~on of 12005A Asyn- 
chronous Ser~al lnterface and 24397-60002 for verifica- 
t~on of 12006A Parallel Interface. 

24397A options 

020: D~agnost~c software on phase-encoded M I ~ I  car- 
tridges for 2645A Term~nal with optlon 007 

041: D~agnost~c software on flex~ble dlsc for L-Ser~es Sys- 
tem Flexible Discs 

24397A in H P  1000 L-Series Systems 

The 24397A L-Series Diagnostic Package IS included In HP 
1000 L-Senes Systems, Models 9 and 10 

243978 Diagnostic Subscription Service 

Prov~des all d~agnost~c routines, operating manuals, and test 
hoods Included In the 24397A D~agnostlc Package that have 
been added or updated in the last quarter as well as all 
manual updat~ng supplements The same medla opt~on 
used In ordering the 24397A D~agnost~c Package must be 
spec~f~ed when orderlng 24397s The 24397s servlce is 
prlced in monthly unlts and IS b~llable quarterly 



Support offered for HP 1000 L-Serles Computers and Sys- 
tems includes: 
1. User trainlng services. 
2. Site planning service. 
3. Installation. 
4. Warranty. 
5. Hardware history Ilbrary. 
6.  Hardware notiflcatlon subscription service. 
7. Maintenance agreement service. 
8. Software support services. 

HEWLETT 
PACKARD 

User training services 

HP 1000 L-Series Computers and 
Systems Product Support Overview 

Regularly-scheduled tralning is available on HP 1000 
L-Series software. The courses offered are llsted in the train- 
ing data sheet on page 7-2 and In the HP Computer Systems 
Group Course Schedule, along with registration Information 
and course locations. The course schedule is available from 
your Hewlett-Packard Sales Representative. 

Site planning consultation 
To asslst In planning your HP 1000 L-Series Computer Sys- 
tem installation, Hewlett-Packard offers a Site Planning Ser- 
vice. After you've ordered your system and the site planning 
service, an HP Customer Engineer will send you the HP Site 
Planning Manual accompanied by a letter requesting that 
vou review the manual and then contact the Customer En- 
gineer to schedule an on-site planning visit. During that visit, 
the HP Customer Englneer w~ll discuss with the person de- 
signated as your Site Coordinator the site preparation steps 
given In the manual and w~ll assist your people in determin- 
ing what electr~cal and environmental preparation should be 
accomplished at the system's operating site prior to 
installat~on. 

Installation assistance 
Hewlett-Packard also offers an installation service. With this 
service, after your System Manager or Site Coordinator has 
confirmed that the necessary hardware and software has 
been delivered and moved to the operating slte, an HP 
Customer Eng~neer will: 
1. Supervrse unpacking, assembly, and installation of the 

system components and peripheral hardware. 
2. Test the prlmary system. 
3. Test the primary system peripherals and subsystems. 
4. Run off-line diagnostic tests on non-configured 

peripherals. 
5. Demonstrate the software backup procedure. 
6 .  Provide advlce on customer maintenance procedures. 

Warranty 

All Hewlett-Packard computers, components, and systems 
are covered by warranty. For specific information, contact 
your Hewlett-Packard Sales Representative. 

Hardware history library 
The 92851A HP 1000 Hardware history library is intended for 
OEMs and other users who des~re In-depth information on 
HP 1000 Computer hardware and engineering changes to 
that hardware. The 92851A product includes: 

Eng~neerlng Reference Documentat~on, whlch contams the 
theory of operation, tlmlng lnformat~on and schematics of 
many of the HP 1000 Computer products 

The HP 1000 Hardware and manual ~ndex log, which pro- 
vldes a current Index to all hardware manuals It also In- 
cludes engineering descriptions and documentation for 
many of the HP 1000 hardware products and thelr respec- 
tlve update and enhancement histor~es This coverage IS 

further supplemented by lnstructlons on how to perform the 
actual mod~f~cat~ons 

The current Service Notes f~che, wh~ch contalns ~nformat~on 
on Important product changes and status regarding war- 
ranty behind each change 

Hardware notification service 
The 92851 Q HP 1000 Hardware not~fication service prov~des 
updates to the 92851A Hardware h~story llbrary that reflect 
HP 1000 hardware changes as they are released by 
Hewlett-Packard. These updates include: 

Updates to the HP 1000 Hardware and manual ~ndex log 
and the Engineering Reference Documentation as re- 
quired to reflect hardware changes. 

The latest printed Service Notes to provide users w~th the 
most up-to-date information available. 

The latest Service Notes fiche when ~t is issued (every 6 
months), this fiche will incorporate all previously issued 
prlnted Service Notes. 

Hardware service agreements 
Service agreements are available for HP Installed Computer 
Systems and accessories. The Bas~c Monthly Maintenance 
Charge (BMMC) covering all necessary parts, labor, and 
travel within the normal service zone for preventive malnte- 
nance, remedial maintenance, and engineer~ng updates will 
be quoted on request by your Hewlett-Packard Sales Rep- 
resentative. The BMMC provides coverage from 8 A.M, to 5 
P.M., f~ve days per week, excluding Hewlett-Packard boll- 
days. Extended coverage IS available at additional cost 

Software Support Services 
Software support services are covered in a separate data 
sheet starting on page 7-3. 



HEWLETT 
PACKARD 

HP 1000 L-Series 
User training services 

Catalog of RTE-L and related . 
training courses 

22953B RTE-L Course 
Descript~on: Thls course 1s Intended for users who have no 
prevlous experience wlth Hewlett-Packard RTE systems It 
covers the use of an RTE-L system In the HP 1000 L-Serles 
system env~ronment and Includes program preparatlon 
uslng the standard program development software and 
RTE-L system generat~on and installation 

Length: 5 days 

Lab: Prov~des hands-on experience in puttlng the course 
content into actual practlce on HP 1000 L-Series hardware. 

Prerequisites: FORTRAN programmlng experlence 

22954B RTE-L for RTE users 
Description: Thls course IS ~ntended to provlde current UTE 
users wlth a working understanding of RTE-L Because of 
the students prevlous training and experlence, thls shorter 
course can substitute for the 229538 course llsted above At 
the end of the frrst day the student will be uslng the RTE-L 
system for program development and at the end of the 
second day, the student wlll be generating RTE-L systems 

Length: Two days 

Lab: Provldes hands-on experience In putting the course 
content into actual practlce on HP 1000 L-Serles hardware. 

Prerequisites: Previous tralning in, or experience on, other 
Hewlett-Packard RTE operating systems and FORTRAN 
programming experlence. 

229558 Advanced RTE-L Course 
Description: Th~s course explores the RTE-L system In silffl- 
clent depth to glve a basls for making Intelligent declslons 
about system performance and to provlde lnstruct~on In the 
preparatlon of inputloutput drivers for use in the RTE-Loper- 
at~ng system 

Length: Three days, whch will normally be scheduled to 
follow the 229548 course. 

229528 HP 1000 Assembler Programming Course 
Description: This course covers the operation of the RTE 
assembler In an HP 1000 Computer System environment 
Major emphasls 1s placed on the development of assembly 
language programs for use In an RTE operating system 

Length: 5 days 

Lab: Provdes extensive hands-on experlence In the coding, 
edltlng, assembly, and debugging of RTE assembler pro- 
grams using an HP 1000 Computer System (not necessarily 
an HP 1000 L-Serles System) 

Prerequisites: Complet~on of the 229538 or 229548 RTE-L 
course 

22980C HP-IB in HP 1000 Computers 
Descnpt~on: Thls course provldes an introduction to HP-I8 
concepts and theory as they apply to use in HP 1000 Com- 
puter System controlled measurement systems as well as 
tralnlng In the programmlng of HP-I8 on an RTE system 
lnformatlon on HP-I8 message subroutines and dev~ce sub- 
routlne wr~tlng techniques IS also presented NOTE The 
course dlscusslon centers malnly on HP-I8 as ~t IS used In 
HP 1000 Computer Systems based on HP 1000 M-, E- and 
F-Serles Computers and operat~ng systems other than 
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RTE-L however most of the baslc prlnclples apply equally 
to HP 1000 L-Serles Computers and Systems and to opera- 
tlon under RTE-L 

Length: 4 days 

Lab: Provides hands-on experlence with a typical HP 1000 
computer controlled HP-I6 Instrument system. 

Prerequisite: Complet~on of the 229538 or 229548 RTE-L 
course or equivalent RTE experlence. 

Ordering, registration, and 
scheduling information 
Information on tuitlon for scheduled courses IS provlded In 
the HP 1000 L-Serles Computers and Systems Price Llst and 
course scheduling Information is provided In the current HP 
Computer Systems Group Course Schedule Both of these 
documents are available from your Hewlett-Packard 

Lab: Provides hands-on experlence In development of 110 representative 
drlver routlnes for operation under RTE-L. 

Prerequisites: Complet~on of the 229538 or 229548 RTE-L 
course and the 229528 HP 1000 Assembler Programming 
course or equivalent Assembly language programming ex- 
perlence in an RTE system. 



HEWLETT 
PACKARD HP 1000 Software support services 

Introduction 
It is important for you to know In advance the types and 
categories of Hewlett-Packard software and support that are 
available for your HP 1000 Computers and Systems. These 
are summarized briefly in the table below and further 
explained in this data sheet. 

Software categories 
Hewlett-Packard defines six categories of software: Active, 
Mature, Copied, Special, Contributed, and Obsolete. The 
ava~lability of HP support servtces and training depends 
upon the category of a software product, as follows: 

Mature software. 
Mature HP 1000 software recelves regular software malnte- 
nance. HP's support services are available for many mature 
products. Training is usually available on request. 

Copied software 
Customers with multiple computer systems may find it 
economical to purchase a license to copy from HP in order 
to dupl~cate a given software product for use on an addi- 
tional computer. HP's normal software support services are 
available for such copied software. Trainlng availability is the 
same as that for the software copied. 

Active software. 
Active HP 1000 software and flrmware receives reqular Special software. 
software maintenance and may also receive periodic en- Certain software items are available from the factory Special 
hancements that add capabilities or improve performance. Software Development Group to accomplish special jobs or 
HP's software services are available for all active software achieve higher performance under specialized conditions. 
products. Training for most active software is scheduled on Support and trainlng for special software is negotiated at 
a re~ular  basis at Hewlett-Packard tralning centers around time of purchase. For more informat~on about software ~n this 

a the world category check with your HP Sales Representative 

HP 1000 software support summary 
t 

SOFTWARE CATEGORIES CATEGORY A ACTIVE SOFTWARE CATEGORY B MATURE SOFTWARE CATEGORY C COPIED SOFTWARE 
AND DEFINITIONS Act~ve software recelves regular soft Mature software recelves regular soft- Copled software Includes active or 

ware ma~ntenance and may also re- ware maintenance mature HP software that has been dupli- 
celve period~c enhancements that add cated by permlsslon of HP Th~s usually 
capab~l~t~es or improve performance involves the purchase of a right to copy 

product 

PRODUCT CONTENT Provdes a lhcense to use software on one computer and dellvery of software and Prov~des al~cense to copy software once 
manuals (and firmware ~f part of the product) and dellvery of manuals and f~rmware 

( ~ f  part of a r~ght to copy product) 

Software Subscr~pt~on Prov~des a l~cense to use updates on one computer and delivery of software f~rmware Prov~desfirmware updates (if applicable) 
Servlce content ( ~ f  appl~cable) and manual updates plus per~odic not~f~cat~on of software status and license to copy software updates 

Customers may submit software maintenance requests via mail once for use on an add~t~onal system 

Customer Support Provides everyth~ng In the Software Subscr~pt~on Service plus a phone-in con- Prov~desf~rmware updates(~fapplicabie) 
Serv~ce content sult~ng service on-s~te resolut~on of HP software problems (if requ~red) and and l~cense to copy software updates 

assigns an HP Systems Eng~neer to your account once for use on an additional system 
Extends Customer Support Serv~ce to 

DOCUMENTATION 
DISTRIBUTION SERVICES ware be~ng copled 

Software Not~ficat~on Prov~des ~nforrnat~on on software updates outstand~ng software problems and Information prov~ded IS the same as that 
Servlce content resolut~ons and new prograrnmlng techn~ques for software be~ng copled 

Manual Update Provides perlod~c manual updates to keep add~t~onal manual sets for act~ve soft- Prov~des per~odic manual updates to 
Serv~ce content ware up to date keep manual sets associated with copled 

software up to date software up to date 

SOFTWARE CONSULTING On-s~te consultat~on wlth a tra~ned Hewlett-Packard Systems Engineer can be ordered for all categories of software 



Contributed software. 

Many programs wrltten for HP 1000 Computers have been 
contributed to the International HP 1000 User's Group's Con- 
tributed Library. Such contributed softrware can provlde you 
wlth many useful routines to help you further apply your 
system. You can obtaln the llbrary by wrlting to: 

International HP 1000 Users Group 
P.O. Box 1000 
Norwood, MA 02062 

Obsolete software. 
Assistance for obsolete software is avallable on a time and 
materials basis. Hewlett-Packard will provide software parts 
and documentation for at least 5 years after the start of the 
obsolescence perlod. 

Implementation planning 
Putting HP software to work for you 
Prior to purchasing your HP 1000 system, a complete Im- 
plementation plan should be developed wlth the asslstance 
of your local Hewlett-Packard Sales Representative Thls 
document will help you to plan ~n advance to make the best 
use of HP's wide range of support services and training. 
Such a plan would normally Include the following Items relat- 
ing to software: 

Selecting a System Manager 
Trainlng 
Keeplng Your Software Current 
Software and Firmware Support 
Software Support for Multlple Computer S~tes 
Documentation Dlstrlbution Servlces 
Software Consulting 

Chooslng the proper level of support in each of these areas 
can be a key factor In ensuring the success of your opera- 
tlon. Each area involving software and firmware IS discussed 
n detall below. Hardware support IS discussed elsewhere in 
this data book. 

You'll want a competent 
system manager 
Hewlett-Packard computer systems and software products 
are powerful an3 sophlstlcated computer tools that requlre d 
profess~onal level of user knowledge for proper utllzatlon To 
realize the full potentla1 beneflts of your HP computer system 
and HP software we recommend that you establish a posl- 
tlon of System Manager In your organlzatlon a ~ d  fill that 
posltlon wlth a computer-knowledgeable person who has a 
degree ~n Computer Sclence Electr~cal Engineering or an 
equally-strong background You should do this for the follow- 
ing reasons 

Reason one: 
Your System Manager has the responsibility of puttng your 
HP 1000 Computer System to work. Thls requres speclflc 
appllcatlon and software knowledge to do the job 

Reason two: 
HP can support your system and software most effectvely 
when the person cal lng for asslstance IS fam~l~ar enough 

with your system to effectively communicate with our Cus- 
tomer Englneers and System Engineers This same, knowl- 
edgeable person is also best-equ~pped to receive, under- 
stand, and successfully apply the suggestions of our techni- 
cal fleld people. As with reason one, most effective HP 
support ultimately adds up to the most cost-effecitve 
implementat~on. 

When your HP 1000 Computer Systems are llnked together 
in a network, one System Manager should be appointed the 
Network Manager. By having thls one person make all con- 
tacts with our Customer Engineers and Systems Englneers. 
a valuable base of network experience IS built up that helps 
assure successful implementation of your network while 
mlnimizlng your support costs. 

HP's user tra.ining will prepare you 
you in advance 
After you've purchased your software, your System Manager 
should attend the appropriate HPcustomer training courses 
to learn the use of the operating systems and software sub- 
systems. Most of these courses Include extensive hands-on 
experience and all of them will help your System Manager to 
implement your system. You may also want to send other 
members of your programming staff to the training courses 
to equp  them to be most productive. At a mlnimum, your 
System Manager should attend one of the following courses: 

229538 RTE-L Course 
0 r 
229548 RTE-L for RTE Users 

For more Information on these and other courses, see the 
User Tralnlng Servlces Data Sheet on page 7-2. 

Keeping your software and firmware 
current 
It IS  important for you to reallze that any new software added 
to your computer system will be guaranteed to be compat- 
ble only wlth the latest revislon of the operating system and 
any other subsystems or flrmware w ~ t h  whlch ~t Interacts 
Thls emphasizes the desirability of keeplng your software 
and firmware current. 

HP s support servlces are the reco,~mended way to keep 
your software up to date and obta~rl enhancements that are 
made to the software products you have purchased Cus- 
tomers who are on HP's software support services program 
for Type 1 software products will be provlded wlth the most 
recent version of each software product covered at no addi- 
t~onal charge (except In some cases for medla) provlded 
that the new version will execute on the current hardware 
conflguratlon 

Software updates for Type I I  software products will generally 
be limited to correction of software d~screpanc~es. (See the 
HP 1000 Software Rlghts and Pr~vlleges Statement ~n t h ~ s  
data book for a s t  of Type I and Type I I  active software 
products ) 

Customers without support services must repurchase the 
product ( ~ n  some cases an update discount IS avallable) In 
order to obtain an enhancement to (or the latest version of! 
that software ~ r o d u c t .  



HP's software support - a choice of 
services for keeping you current and 

i 
helping you apply your system 
Hewlett-Packard offers two levels of software support Cus- 

1 tomer Support Service and Software Subscription Service. 

Customer Support Service 
Customer Support Servlce is Hewlett-Packard's standard 
software support product. Thls service provides the hlghest 
level of ongoing support available from HP, and is designed 
to assist your System Manager in using, updating, and main- 
taining HP 1000 software products. This servlce assures that 
a trained HP Systems Engineer will be in contact with your 
System Manager on a regular basis for assistance with HP 
products. This service features: 

Assignment of a Hewlett-Packard Systems Engineer to 
your account. 
Phone-in consulting service 
On-site resolution of HP software problems. 
Right to use software updates and firmware updates on 
one computer. 
Software updates 
Firmware updates 
Reference manual updates 
Periodic notification of software status 

Software problem reporting. 

Account responsible systems engineer. A Hewlett-Packard 
Systems Engineer (SE) will be asslgned to be technically 
responsible for your account. This SE will be expected to 
spend several hours per quarter in direct personal support 
of your System Manager. Typically this will involve reviewing 
your application on a regular basis and previewing upcom- 
ing software releases for potential use of new features and 
explanation of any changes that may impact your operation. 

Phone-in consulting service. Consulting by Hewlett-Packard 
Systems Eng~neers is available, over the phone, to assist the 
HP 1000 System Manager in resolving difficulties associated 
wlth HP 1000 software products. This service is provlded 
within four working hours after the System Manager requests 

On-site systems engineering assistance. The assistance of 
Hewlett-Packard Systems Engineers is available, at your 
System Manager's site, to help resolve HP 1000 software 
difficulties that cannot be resolved using phone-in consult- 
ing. On-site assistance is provided within eight worklng 
hours after the System Manager requests it. 

Phone-in consulting service and on-site engineering assis- 
tance are not intended to be used for customer tra~ning or for 
any reason other than to resolve difficulties associated with 
HP 1000 software products. Consulting or assistance pro- 
vided to resolve difficulties not associated with HP 1000 
software products is subject to additional charge. Support 
for non-Hewlett-Packard devices and system modifications 
is the customer's responsibility. 

Right to use software updates and firmware updates. Pur- 
chase of HP's Customer Support Service grants you a 
license to use the software updates (and firmware updates if 
any) provided by the service on one computer. 

Software updates. Every quarter, one copy of newly released 
software updates and enhancements 1s mailed directly to 
your HP 1000 System Manager. Enhancements, which are 
made only to active Type I software products, add 
capabilities or Improve performance. Updates correct dis- 
crepancles that have been identified in the Software Status 
Bulletin. Typically, three months or more are required to 
develop, code, test, manufacture, and distribute updates 
and enhancements. Consequently all Software Status Bulle- 
tin problems may not be resolved by a given update. Also, 
updates may not be available for every quarter. 

Firmware updates. For certain products, changes in 
software may require simultaneous changes in an as- 
sociated flrmware program. For that reason, the Customer 
Support Service includes firmware updates (if appl~cable) 
along with the software updates as they are released by the 
factory. Installation of firmware updates is discussed later in 
this data sheet. 

Some firmware products are not directly associated with any 
software product. Separate, independently orderable sub- 
scription services can be ordered to keep those firmware 
products up to date. 

Reference manual updates. Every quarter, one set of up- 
dates to HP 1000 software reference manuals is ma~led 
directly to your HP 1000 System Manager. The updates 
provide documentation on how to use all the features of 
newly released HP 1000 software updates and enhance- 
ments. Updates may also remedy documentation problems 
of omission, clarlty, or errors that have been identified in 
Software Status Bulletins. Manual updates may be in the 
form of manual change information, manual page Inserts, or 
entire manual replacements. 

Periodic notification of software status. HP periodically dis- 
tributes the following items to System Managers on the Cus- 
tomer Support Service: 

HP 1000 Communicator. (6 ~ssueslyear) contains useful 
software application data, abstracts, and ordering infor- 
mation for new and contributed software. 

HP 1000 Software Status Bulletin. (24 issueslyear) lists 
newly discovered HP 1000 software problems and, when 
available, their interim programming solutions. 

Software Update Notice. (4  issueslyear) contains 
thorough documentation of newly released HP 1000 
software updates. It tells what software and manuals have 
changed, the effects of the changes, the current software 
revision codes and required f~rmwarelhardware changes, 
if any. In addition, the Notice Instructs the System Man- 
ager on how to incorporate new software into operating 
systems. 

Software problem reporting. HP IS continually working to 
improve its software by correcting known software prob- 
lems. Customers who have purchased the Customer Sup- 
port Service can help HP in this task by submitting Software 
Maintenance Reports to the local SE organization by mail. If 
the SE determines the problem to be a valid problem with HP 
software, it is forwarded to the factory for inclusion in the 
Software Status Bulletin. A written ind~cation of the status of 
the problem is returned to the System Manager who has 
submitted the report. 

Additional Phone-In Consulting callers for customers 
with Customer Support Service 
Phone-In Consulting can be extended to an additional user 
by add~ng an authorized caller to the telephone number 



used by the customer's System Manager. A separate pro- 
duct, whlch adds one caller, is provlded for thls purpose. 
Note, however, that on-site resolut~on of HP software prob- 
lems can be arranged only by the System Manager. 

Software Subscription Service 

For those customers who do not requlre any Systems En- 
gineerlng assistance, HP s Software Subscrlpton Serv~ce IS 

available Thls servlce does not provlde the assignment of 
an account-responsible Systems Englneer, Phone-In Con- 
sult~ng, or the on-slte System Engineering assistance ser- 
vices of Customer Support Servlce, as described previously 
The Software Subscrptlon Service provides the followlng 
features as descrlbed under Customer Support Servlce 

Rlght to use software updates and firmware updates ( ~ f  
any) on one computer 
Software updates. 
Firmware updates 
Reference manual updates. 
Software problem reporting by mail 
Periodic notificat~on of software status. 

Software support for multiple 
computer sites. 
When you establ~sh the System Manager as our s~ngle po~nt  
of contact for a group of HP 1000 computer systems sup- 
port for the software in each additional system can be pur- 
chased at a reduced rate Separate support products are 
provided for thls purpose These products are sold on the 
followlng basls 

1 Each unique software product must be covered at least 
once at the full Customer Support Serv~ce or Software 
Subscrlption Service rate for that product 

2 All of the software In all of the computers connected In a 
network must be covered if any of the computers IS to be 
covered 

3 Stand-alone systems or networks need not be included, 
but support services for systems not covered will be 
provlded only at prevalllng service rates 

Addltlonal system support for both Customer Support Ser- 
vice and Software Subscription Service provides your Sys- 
tem Manager w ~ t h  
1 Flrmware updates ~f applicable 
2 A license to copy software updates once for use on the 

add~t~onal  system 
3 The right to copy, modlfy and distribute one copy of the 

appropriate reference manual(s) for use w ~ t h  the addl- 
tlonal system 

Firmware installation 
Customers wlth Customer Support Servlce and a hardware 
service contract (and the 12791A Flrmware Expansion Mod- 
ule on HP 1000 E- and F-Series Computers) will have 
flrmware updates installed by the account Customer En- 
glneer during the normal Preventive Maintenance vlsit. 
Under all other circumstances, the customer is responslble 
for installation of firmware updates. (Purchase of the 12791A 
Flrmware Expansion Module for HP 1000 E- and F-Series 
Computers IS strongly recommended as it greatly simplifies 
installation ) If deslred, customers can purchase the ser- 
vices of an HP Customer Englneer to Install firmware for a 
fixed fee 

HP's documentation distribution 
services 
In addlton to the two Software Support Services descrlbed 
earlier Hewlett-Packard offers two types of Documentation 
Dlstrlbut~on Servlces These servlces are appropriate for 
individual programmers who wish to be Informed of software 
status and/or keep thelr own documentation up to date 

Software Notification Service 
HP's Software Notlflcatlon Servlce provides the reclplent 
with the followlng publications on an annual basls: 

6 issues of the Commun~cator~ 1000 
24 Issues of the Software Status Bulletins 
4 issues of the Software Update Notlce 

You'll note that these are the same publications sent to your 
System Manager as part of the Customer Support Service or 1 
Software ~ u b s c r l ~ t ~ o n  Service 

Manual Update Service 
HP's Manual Update Serv~ce 1s available on a per-product 
basis This servlce provides the reclplent wlth one copy of all 
updates made to the reference manuals for a particular 
product Changes are made quarterly as needed and may 
be In the form of manual change information, page inserts, or 
entlre manual replacements 

Software Consulting 
Assistance by a Hewlett-Packard System Engineer can be 
ordered as product number 229766. Thls assistance IS In- 
tended to prov~de a one-day on-stte vlslt by a qualified HP 
System Eng~neer. Although this servlce does not include 
codlng of software for your particular application, the Insight 
gained through thls service can help you better understand 
how to use the full ~otent ia l  of vour HP 1000 C o m ~ u t e r  

In additlon for Customer Support Servlce, the Phone-ln System and software Multlple days of thls service are or- 
Consulting Servlce is extended to ~nclude questions regard- dered as a quantlty multiplier of the 229766 product 
Ing the additional system Note however, that on-slte resolu- number 
tlon of HP problems IS Included for the addltlonal system 
only ~f that system IS located at the same facillty address as 
the main system supported by your System Manager. Conditions for obtaining support 

Buying software support along with 
your system 
When you place an order for 12 months of e1i;ler C~;tor,~er 
Support Service or Software Subscrlption Servlce alona ,wth 
your order for an HP 1000 Computer System, HPwill provide 
an additional 3 months of that servlce free of addltlonal 
charge durlng the 90-day perlod immediately followlng In- 
stallation of your system 

services 
A System Manager must be designated by the customer 
as the recipient of the servlce In addltlon for Customer 
Support Serv~ce, the System Manager must be 
adequately trained In order to deal effectively wlth the HP 
System Eng~neer responslble for the account Training 
requirements for HP 1000 System Managers are de- 
scribed earlier in thls sectlon 
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All system software and firmware must be at the current 
revision level before beginning software support and 
must not be modified by the customer. This ensures 
compatibility with software and firmware updates. Cus- 
tomers with out of date software or firmware must pur- 
chase an upgrade product to obtain the latest versions 
before beginning software support. 

All associated system hardware must be maintained at 
the latest required revision code level. This may be done 
through HP's Customer Engineering organization via a 
hardware service contract or on a time and materials 
basis. (To reproduce and analyze software problems the 
system must be compatible with those in HP Service 
Centers.) 

The same level of support must be purchased for all of 
the HP 1000 software and firmware products which make 
up the system. Due to the interaction among software and 
firmware products, service cannot be given to one pro- 
duct while omitting others. 

Ordering information 
H P  1000 Customer Support Service and 
Software Subscription Service 

Minimum subscription is 3 months. 
Service is billable quarterly, or annually in advance. 
One of the available media options must be specified. 
To assure prompt processing and timely start of cover- 
age, order must include System Manager's name, com- 
plete mailing address, and telephone number. 

H P  1000 Manual Update Service and 
Software Notification Service 

Minimum subscription is 12 months. 
These services are billable quarterly with other quarterly 
billable services or annually in advance (annual prepay- 
ment is required if no other support service is ordered). 
To assure prompt processing and timely start of cover- 
age, order must include receipient's name and complete 
mailing address. 

9xxxxT/9xxxxS Media options 

020: Software updates on 26xxA phase-encoded Mini 
cartridges. 

041: Software updates on flexible discs for L-Series System 
Flexible Disc Drives. 

050: Software updates via 800 bpi magnetic tape. 

051: Software updates via 1600 bpi magnetic tape. 

HP 1000 L-Series Support and documentation services product summaw 

Manual 
Update 
Service 
Product 

92070Q 

92076Q 

92830A Software Notificat~on Servlce: Covers all HP 1000 software products. 

t Included in 92070P. 
* Not available. 
" Not required because 24397A 1s a type I1 software product 

Supported software, softwarefirmware, or firmware-only 
product 

92070A RTE-L software 

92076A BASICl1000L software 

24397A L-Series D~agnostics 

92070X RTE-L Sources 

9xxxxT and 9xxxxS 
Media options 

Software Subscription 
Service Products 

020 
For first 
system 

92070s 

92076s 

24397s 

920702 

Customer Support 
Service Products 

For cenbal 
support of 
additional 

system 

92070W 

92076W 

** 

041 

For add'l. 
Phone-in 

Consulting 
caller 

92070P 

t 

For first 
system 

92070T 

92076T 

050-051 

For cenbal 
support of 
additional 
system 

92070V 

92076V 
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