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RTE-1I/RTE-III

HP REAL-TIME EXECUTIVE

SOFTWARE SYSTEM

AMULTIPROGRAMMING SYSTEM THAT ALLOWS
SEVERAL PROGRAMS TO OPERATE CONCURRENTLY;
EACH PROGRAM EXECUTING DURING THE UNUSED
CENTRAL PROCESSOR TIME OF THE OTHERS.

RTEN/III-1
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CONCURRENT EXECUTION OF
PROGRAMS

1/0
INITIATED

L

PROGRAM A EXECUTING WAITING FOR 1/0 TO COMPLE TE EXECUTING s
WAITING TO | WAITING TO WAITING TO WAITING TO
PROGRAM B EXECUTE execute [ EXECUTING | “execute EXECUTING | “exgecuTe g
/0. PROGRAM A DEVICE | 1/0 TRANSFER | WAITING FOR | /0 TRANSFER | WAITING FOR | DEVICE
: AVAILABLE TIME DEVICE FLAG TIME DEVICE FLAG | AVAILABLE
! 1/0
INTERRUPT INTERRUPT

PROGRAM ““A” PRIORITY .- PROGRAM “B” PRIORITY

RTEH/I11-2

This is but one way a program may interleave execution with another. In general, all
active programs take advantage of any system or program dead time to execute. This
dead time includes program suspension time, 1/O device time and time not used for
system housekeeping (approximately 1077).




~ 1756-230 TRACKS

~ 25 TRACKS <

.

RTE-lI

THE SYSTEM IS INITIATED BY BOOTSTRAPPING THE
SYSTEM INTO MEMORY FROM THE DISC
DISC

(203 TRACKS, 7900 MEMORY
256 TRACKS, 7905) (16 - 32K)
BBL/BBDL B
TRACK POOL BACKGROUND
« SWAPPING DISC RESIDENT ®
« LS, LG BACK
« ON-LINE PROGRAM #N |=RrOUND
thA)%gAM PROGRAM #2 MEMORY
RESIDENT @
FOREGROUND
COPIES OF
DISC RESIDENT DISC RES'DEF'\C',T @
PROGRAMS PROGRAM #N GR?)ILEJ-ND
PROGRAM #2 |MEMORY ®
DISC COPY PROGRAM #1 !;‘gg'e";}\",;s
OF MEMORY ‘
RESIDENT SYSTEM MEMORY RESIDENT
READ INTO MEMORY - RTE-Il EXEC,
WHEN SYSTEM IS DRIVERS, LISTS
BOOTSTRAPPED & TABLES
L

PROGRAMS MAY THEN BE SCHEDULED TO EXECUTE
IN UP TO 4 SEPARATE PARTITIONED AREAS OF MEMORY

RTENH/N-3
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RTE-INI

THE SYSTEM IS INITIATED BY BOOTSTRAPPING IT INTO MEMORY FROM

THE DISC.
DISC
(7900, 203 TRACKS MEMORY
7905, 256 TRACKS) (32-256K)
BBL/BBDL
TRACK POOL DISC PARTITION
o SWAPPING
E
~175-230 TRACKS < e LS, LG FgARCKGGRROOUUNNDD/
e ON-LINE
PROGRAM # DISC RESIDENT
ADDITIONS PROGRAMS
#1
PROGRAM
COPIES OF J
DISC RESIDENT MEMORY
PROGRAMS PIE%S(I;IIJ:‘E‘I\,:"I[S
~25 TRACKS 3 DISC COPY #1
OF MEMORY
RESIDENT SYSTEM MEMORY RESIDENT
READ INTO MEMORY RTE-Il EXEC,
WHEN SYSTEM IS DRIVERS, LISTS
BOOTSTRAPPED & TABLES

PROGRAMS MAY THEN BE SCHEDULED TO EXECUTE IN UP TO 64
SEPARATE PARTITIONED AREAS OF MEMORY

RTE/HI-4




RTE SYSTEM START-UP PROCEEDURE

R0 . 00Q00e /5P
RUN  PRESET ~—7) ABE Mo T PSS STORE

@/ N
IBL -——{) \ﬁé CLEAR
DISPLAY @L

RTEH/II-5

[0 SN R, I SN UV S

N

Select S Register

Clear Display Register

Set 6-10 to Disc Select Code, 14 ON

Press STORE

Press IBL 6 Overflow should light

Press PRESET

Press RUN. Computer should halt with 102077 in Display Register
Press RUN. System should commence executing
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RTE-1Il PHYSICAL SYSTEM MEMORY MAP

32K MAX —

BACKGROUND DISC
RESIDENT PARTITION

PROGn ( Fg MEMORY

PROG 1 RESIDENT

PROG 2 PROGRAMS

2000—

BACKGROUND
COMMON

SYSTEM AVAILABLE
MEMORY

FOREGROUND DISC
RESIDENT PARTITION

FG MEMORY
RESIDENT
PROGRAMS

FOREGROUND
COMMON

MEMORY RESIDENT
LIBRARY

REAL TIME EXECUTIVE,
DRIVERS, LISTS,
TABLES

00—

BASE PAGE

BASE PAGE

2000~

1650~

SYSTEM COMMUNICATION
AREA

BACKGROUND DISC
RESIDENT LINKS

BACKGROUND MEMORY
RESIDENT LINKS

FOREGROUND DISC
RESIDENT LINKS

FOREGROUND MEMORY
RESIDENT LINKS

RESIDENT
LIBRARY LINKS

SYSTEM LINKS

INTERRUPT LINKS

RTEN/III-6

oot
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RTE-lIl PHYSICAL SYSTEM MEMORY MAP

256K MAX ~

DISC RESIDENT PARTITION
#n

DRP n BASE PAGE

11

)\
\Y

DISC RESIDENT PARTITION
#1

DRP 1 BASE PAGE

SYSTEM AVAILABLE
MEMORY

MEMORY RESIDENT PROGRAM
#n

33
ALY

)
N\

MEMORY RESIDENT PROGRAM
#1

BACKGROUND COMMON

FOREGROUND COMMON

SUBSYSTEM GLOBAL AREA

MEMORY RESIDENT LIBRARY

REAL TIME EXECUTIVE,
DRIVERS, LISTS, TABLES

SYSTEM BASE PAGE

),

DISC RESIDENT
PROGRAM LINKS

SYSTEM COMMUNICATION
AREA

<1771

SYSTEM LINKS

RESIDENT LIBRARY
LINKS

////UNUSED AREA //

MEMORY RESIDENT
PROGRAM LINKS

INTERRUPT LINKS

RTENI/11-7
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MEMORY ADRESSING

RTE il
PAGE ADDRESS RELATIVE WOR‘D ADDRESS
(5 BITS = 32 PAGES) (10 BITS = 1024 WORDS/PAGE)

15114113[12(11]10|/ 98|76 )5 |4

15 BIT MEMORY ADDRESS BUS (32,768 WORDS)

3|2|1}0

RTE 11l
E— m——
PAGE ADDRESS RELATIVE WORD ADDRESS
(5 BITS = 32 PAGES) (10 BITS = 1024 WORDS/PAGE)
. 15{14{13f{12|11{10|o s |{7]6|{s5]a|3]|2]1]0
MEMORY MAP . -
(1 OF 32) °
R|w PHYSICAL PAGE ADDRESS
PP (10 BITS = 1024 PAGES)
1n]10{9]s]|7]6]|5[al3]2]1]0]}
[ 4
: NS NS

20 BIT MEMORY ADDRESS BUS (1,048,576 WORDS)
RTEI/N1-8
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RTE-IIl SYSTEM MAP
ADDRESS AREA

SYSTEM MAP

<32 PAGE
ADDRESSES

SYSTEM COMMUNICATION
AREA

SYSTEM LINKS
RESIDENT LIBRARY LINKS
/S S S S S
//JNUSED AREA//
L L L L L L
MEMORY RESIDENT
PROGRAM LINKS

INTERRUPT LINKS

@ INCLUDED IF PRIVELEGED DRIVER ACCESS SPECIFIED

DISC RESIDENT PARTITION
#n

DRPn BASE PAGE

DISC RESIDENT PARTITION
#1

DRP1 BASE PAGE

SYSTEM AVAILABLE MEMORY

MEMORY RESIDENT PROGRAM
#n

AQ

A

MEMORY RESIDENT PROGRAM
#1

BACKGROUND COMMON

|
|
|

FOREGROUND COMMON

SUBSYSTEM GLOBAL AREA

MEMORY RESIDENT LIBRARY

REAL TIME EXECUTIVE,
DRIVERS, LISTS, TABLES

SYSTEM BASE PAGE

RTEII/111-9
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RTE-IIl USER MAP
ADDRESS AREA

(memory resident program)

USER MAP
/ PAGE 31

<32 PAGE

ADDRESSES

N[ e ]

SYSTEM COMMUNICATION
AREA

SYSTEM LINKS
RESIDENT LIBRARY LINKS
/S S S S S
UNUSED AREA
L L L L L
MEMORY RESIDENT
PROGRAM LINKS

INTERRUPT LINKS

@ INCLUDED IF A PROGRAM DECLARES COMMON

DISC RESIDENT PARTITION
#n

DRPn BASE PAGE

DISC RESIDENT PARTITION
#1

DRP1 BASE PAGE

SYSTEM AVAILABLE MEMORY

MEMQORY RESIDENT PROGRAM
#n

l

MEMORY RESIDENT PROGRAM
#1

BACKGROUND COMMON

FOREGROUND COMMON

SUBSYSTEM GLOBAL AREA

MEMORY RESIDENT LIBRARY

REAL TIME EXECUTIVE,
DRIVERS, LISTS, TABLES

SYSTEM BASE PAGE

RTEN/1I1-10
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RTE-IIl USER MAP

ADDRESS AREA
(disc resident program)

USER MAP
PAGE 31

<32 PAGE
ADDRESSES

BASE PAGE

SYSTEM COMMUNICATION I
AREA \\\

PP
SYSTEM LINKS | MAPPED AREA

[
|
|

SYSTEM BASE PAGE
RESIDENT LIBRARY LINKS

77777
/ UNUSEDARE//

////////// MAPPED AREA

DISC RESIDENT

PARTITION BASE

/PAGEn

DISC RESIDENT
PROGRAM LINKS

@ INCLUDED IF PROGRAM DECLARES COMMON

DISC RESIDENT PARTITION
#n

DRPn BASE PAGE

{

DISC RESIDENT PARTITION

=1

DRP1 BASE PAGE

SYSTEM AVAILABLE MEMORY

MEMORY RESIDENT PROGRAM

;g
4
el 1

AN

N\

MEMORY RESIDENT PROGRAM

#1

BACKGROUND COMMON

FOREGROUND COMMON

SUBSYSTEM GLOBAL AREA

MEMORY RESIDENT LIBRARY

REAL TIME EXECUTIVE,
DRIVERS, LISTS, TABLES

SYSTEM BASE PAGE

RTEII/111-11
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SYSTEM GENERATION (TAPE)

LOADING
ORDER MEMORY MAP DISC LOGICAL TRACK
77700 BBDL N
TYPE 0 SYSTEM
S.1.0. DRIVERS MODULES
/ P.R.TTYMAG. TAPE RELOCATABLE
TYPE 1 ‘ BINARY
| START
AVAILABLE SCRATCH
TYPE 2 MEMORY
ABSOLUTE
N 17777 CONFIGURED RTE-
TYPE 4 0
]
N GENERATOR
TYPE 3,5
N 0
.\__/_'\ N
TYPE 6, 7
N — T ENTRIES FOR
TABLES, RESPONSES
ETC.
. THE SYSTEM GENERATOR IS LOADED INTO MEMORY USING THE BBL.
. INITIALIZATION PHASE — ESTABLISHES DISC SIZE, TYPE, SYSTEM HARDWARE
INFO.
. PROGRAM INPUT PHASE —~ SYSTEM AND USER PROGRAMS ARE COPIED ON THE
‘ DISC.
. PARAMETER INPUT PHASE — PROGRAM PRIOQRITIES AND TYPE CODES MAY BE
CHANGED.
. DISC LOADING PHASE — ALL TABLES ARE CONSTRUCTED AND THE ABSOLUTE

SYSTEM IS CREATED ON THE SYSTEM DISC/DRUM.

RTEI/I1-12
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RTE-1I/RTE-I
CONFIGURED SYSTEM DISC MAP

AVAILABLE DISC SPACE

DISC PROTECT (FOR SWAPPING,SCRATCH FILES)

BOUNDARY RELOCATABLE
LIBRARY AND UTILITY PROGRAMS

LIBRARY ENTRY POINTS

e e e

BACKGROUND DISC
RESIDENT AND BACK-
GROUND SEGMENTS

: REPEATED FOR ALL
BACKGROUND DISC RESIDENT }

BACKGROUND RESIDENTS

——————————————————— REAL-TIME DISC

1) REPEATED FOR ALL
FOREGROUND DISC RESIDENT RESIDENTS

FOREGROUND RESIDENTS
RESIDENT LIBRARY
SYSTEM I/O TABLES

0,23 REAL-TIME EXECUTIVE
TRACK SYSTEM COMMUNICATION AREA
\O 3 RESIDENT BASE PAGE LINKAGES
0,2
01 REAL-TIME SYSTEM LOADER

BOOTSTRAP

0,0

BASE PAGE LINKAGES
SECTOR RTEN/HI~-13




MEMORY RESIDENT PROGRAMS

MEMORY RESIDENT — TYPE 1 (RTE-III)
FOREGROUND (REAL TIME) MEMORY RESIDENT — TYPE 1 (RTE-Il)
BACKGROUND MEMORY RESIDENT — TYPE4 (RTE-II)

e ARE ALWAYS IN CORE

e RESPOND QUICKLY TO REAL TIME
CONDITIONS (~ 100 usec)

e USED FOR HIGH PRIORITY TASKS
BOTH TYPES ARE IDENTICAL EXCEPT THEY

NORMALLY USE DIFFERENT SYSTEM COM:-
MON AREAS

RTEII/UI-14
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DISC RESIDENT PROGRAMS

FOREGROUND DISC RESIDENT — TYPE 2
BACKGROUND DISC RESIDENT — TYPE 3,5

e RESIDE ON THE DISC IN ABSOLUTE FORM

e RESPOND SLOWER TO REAL TIME CONDITIONS
(=~ 50 msec) THAN MEMORY RESIDENT PROGRAMS

e ARE SWAPPABLE BY THE SYSTEM

BOTH AREAS ARE IDENTICAL EXCEPT THEY NORMALLY
USE DIFFERENT SYSTEM COMMON AREAS. BACKGROUND
DISC PROGRAMS MAY BE SEGMENTED (A TYPE 5 PROGRAM
IS ASEGMENT) THUS LARGE UTILITY PROGRAMS (COM-
PILERS, ETC.) ARE OF THIS TYPE.

RTEI/IN-15
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SEGMENTED PROGRAMS
(type 3.5)

DISC OVERLAYS SEGMENT #1 MEMORY
l UNUSED MEMORY | )
PROGRAM
SEGMENT
#2 PROGRAM
SEGMENT
#2
¢ BACKGROUND
PROGRAM ALLED INTO MEMQRY . DISC RESIDENT
SEGMENT BY MaIn PROGRAM PARTITION
#1 SEGMENT
#1
CALLED INTO MEMORY BY
PROGRAM OPERATOR OR OTHER PROGRAM PROGRAM
MAIN MAIN
)
L_/\/
RTEN/1II-16
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STANDARD RTE UTILITY PROGRAMS

(TYPE 3,5)

ASSEMBLER

FORTRAN COMPILER

FORTRAN IV COMPILER

ALGOL COMPILER

SYMBOLIC EDITOR

INTERACTIVE EDITOR

RELOCATING LOADER

BATCH/SPOOL MONITOR - FILE MANAGER
GASP

RTEW/II-17




PROGRAM SWAPPING

DISC RESIDENT PROGRAMS MAY BE SWAPPED TO
THE DISC BY THE SYSTEM TO ALLOW HIGHER
PRIORITY DISC RESIDENT PROGRAMS TO EXECUTE.

PROGA HIGHEST PRIORITY IN ACTIVE (SCHEDULED) STATE
DISC MEMORY

DISC COPY @PROGA READ
OF PROGA INTO MEMORY

PROGA

PROGB IS SCHEDULED AND IS HIGHER PRIORITY
THAN PROG A

(3)PROGA SWAPPED TO DISC

-

SWAPPED
COPY PROGA

DISC COPY
PROGB .1 PROGB
Disc copv | (4)PROG B READ

PROGA INTO MEMORY

RTEIH/IlI-18
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A FOREGROUND OR BACKGROUND DISC RESIDENT
PROGRAM MAY NOT BE SWAPPED IF:

e |TISDOING /O TO/FROM AN
AN INTERNAL BUFFER

e |T HAS LOCKED ITSELF INTO CORE

RTEN/1II-19
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PARTITION USAGE

MAY BE ALL FOREGROUND, ALL BACKGROUND
OR A MIXTURE.

FOREGROUND PROGRAMS RUN IN FOREGROUND
PARTITIONS, BACKGROUND PROGRAMS RUN IN BACKGROUND
PARTITIONS.

IF ONE TYPE OF PARTITION IS DEFINED, ALL PROGRAMS WILL
RUN IN THAT TYPE OF PARTITION.

PROGRAMS MAY BE ASSIGNED TO A PARTITION.

RTEN/IH-20
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COMMON

SYSTEM COMMON

ISEXTERNAL TO THE PROGRAM.

ISALWAYS IN MEMORY (NOT SWAPPED WITH PROGRAM).
ALLOWS PROGRAMS TO PASS EACH OTHER DATA.

ALLOWS DISC RESIDENT PROGRAMS TO SAVE DATA WHILE
DORMANT.

THERE IS ONE COMMON AREA FOR FOREGROUND PROGRAMS AND ONE
FOR BACKGROUND PROGRAMS.

*REVERSE COMMON

e FOREGROUND PROGRAMS USE BACKGROUND COMMON
e BACKGROUND PROGRAMS USE FOREGROUND COMMON

LOCAL COMMON

® ISWITHIN APROGRAM
® |ISSWAPPED WITH THE PROGRAM
®  USEFUL FORPASSING DATA TYPE 3&5, PROGRAMS

* ATTEMPTED DATA STORAGE FROM A BACKGROUND PROGRAM
INTO FOREGROUND COMMON CAUSES A MEMORY PROTECT
VIOLATION.

RTEI/111-21
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SUBROUTINES
(OF THE RELOCATABLE LIBRARY)

e RE-ENTRANT — CAN BE INTERRUPTED

} TYPE 6 PROGRAMS
e PRIVILEGED — CANNOT BE INTERRUPTED

e UTILITY — APPENDED TO EACH PROGRAM

PE 7 PRO
THAT CALLSIT TYPE 7PROGRAMS

AT SYSTEM GENERATION TIME:

e TYPE 6 ROUTINES CALLED BY MEMORY RESIDENT PROGRAMS, OR IF
FORCED BY THE OPERATOR, ARE PUT IN THE SYSTEM MEMORY
RESIDENT LIBRARY.

e TYPE 7 ROUTINES ARE APPENDED TO EACH PROGRAM THAT CALLS
THEM.

e ANY TYPE 6 OR 7 ROUTINES THAT WERE NOT CALLED ARE PUT ON
THE DISC FOR LATER USE BY THE ON-LINE LOADER.

RTEI/111-22
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PROGRAM STATES

e DORMANT

e SCHEDULED

e EXECUTING

e SUSPENDED

e GENERAL WAIT

RTEL/H1-24
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PROGRAM STATES

PROGRAMS IN THE SCHEDULED, SUSPENDED AND
GENERAL WAIT STATE ARE ORDERED BY PRIORITY.

PRIORITIES RANGE FROM 1 (THE HIGHEST) TO 32767
(THE LOWEST). MORE THAN ONE PROGRAM MAY BE
AT THE SAME PRIORITY.

RTEII/111-25
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PROGRAM STATES

FOR EACH PROGRAM STATE, EXCEPT EXECUTING, RTE
MAINTAINS AN ORDERED LIST OF THE PROGRAMS IN
THAT STATE, ACCORDING TO THE PRIORITY OF THE
PROGRAMS.

THERE ARE *ONE DORMANT LIST, ONE SCHEDULED LIST,
ONE GENERAL WAIT LIST, AND FOUR TYPES OF SUSPENSION
LISTS:

— 1/0 SUSPENSION LISTS (ONE FOR EACH DEVICE)
— UNAVAILABLE MEMORY LIST

— OPERATOR SUSPENSION LIST

— DISC ALLOCATION LIST

PROGRAMS SCHEDULED BY THE COMPLETION OF A
TIME INTERVAL WILL BE IN AN ADDITIONAL LIST,
THE TIME LIST.

* RTE-11 DOES NOT MAINTAIN A DORMANT LIST RTEWNI—26
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EXTERNAL EVENT
PROGRAM REQUEST
TIME TO RUN
OPERATOR REQUEST

EXECUTING PROGRAM IS
NORMALLY HIGHEST PRIORITY
PROGRAM IN SCHEDULED STATE

PROGRAM STATES

PROGRAM ABORTED CENERAL
DORMANT +~/ WAIT
STATE / STATE

PREVENTS
T SWAPPING
IMPEDIMENT

N

e

SUSPENDED

/ STATES

PROGRAM WAITING FOR:
1/0 TO COMPLETE
MEMORY SPACE

SCHEDULED
STATE

OPERATOR

OPERATOR
SUSPENSION
ONLY

DISC SPACE RTENH/I11-27
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ADDRESS OF
ID SEGMENT

* STATE LIST HEAD
OR
DEVICE TABLE (EQT)

* WORD IN BASE PAGE

ID SEGMENTS

NEXT ID ADDRESS

— PRIORITY -

— TEMPORARY STORAGE

— STARTING ADDRESS
SUSPENSION ADDRESS
PROGRAM STATUS

— REGISTERS AT SUSPENSION
— ASCII PROGRAM NAME

~ NEXT EXECUTE TIME

e — e et e - e e — - - —-—

— DISC ADDRESS
— DISC SWAP ADDRESS

A PROGRAM EXISTS IN THE SYSTEM BECAUSE AN
ID SEGMENT IS FILLED OUT FORIT

ID SEGMENT

NEXT ID ADDR.

ID SEGMENT

/

(

LOWEST PRIORITY
PROGRAM IN LIST

RTEIl/Il1-28
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DORMANT STATE

DORMANT PROGRAMS ARE INACTIVE,
lLE.,

THEY ARE NOI' SCHEDULED, EXECUTING
OR SUSPENDED.

RTEI/i11-29
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SCHEDULED STATE

RTE-8

SCHEDULED PROGRAMS ARE WAITING FOR COMPUTER
EXECUTION TIME (EXECUTING STATE).

PROGRAMS IN THE SCHEDULED STATE WAIT FOR EXECU-
TION TIME ACCORDING TO THEIR PRIORITY.

PROGRAMS MAY BECOME SCHEDULED BY:

e OPERATOR REQUEST
e THE SYSTEM REAL-TIME CLOCK
*e  ANOTHER PROGRAM
e AN EVENT CAUSING AN INTERRUPT

RTEI/I11-30

#The scheduling program may or may not wait, at the programmer’s option, tor the program it scheduled

to complete execution.
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EXECUTING STATE

THE HIGHEST PRIORITY SCHEDULED PROGRAM WILL BE
iIN THE EXECUTING STATE.

A PROGRAM EXECUTES UNTIL:

. IT REACHES COMPLETION.

. IT IS RE-SCHEDULED -- A HIGHER PRIORITY
PROGRAM WAS SCHEDULED.

e IT IS SUSPENDED.
. IT IS TERMINATED BY ANOTHER PROGRAM.

. IT IS TERMINATED BY OPERATOR REQUEST.

. IT IS ABORTED BY THE SYSTEM DUE TO IT

PERFORMING AN ILLEGAL OPERATION. RTEI/IN-31
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SUSPENDED STATE

A SUSPENDED PROGRAM IS INACTIVE, AND ITSCURRENT
STATE OF EXECUTION IS PRESERVED.

WHEN A PROGRAM BECOMES SUSPENDED, THE NEXT
HIGHER PRIORITY PROGRAM IS EXECUTED.

A SUSPENDED PROGRAM IS RE-SCHEDULED FOR EXECU-
TION WHEN THE REASON FOR ITS SUSPENSION IS REMOVED.

APREVIOUSLY SUSPENDED PROGRAM CONTINUES EXECU-
TION FROM ITS POINT OF SUSPENSION.

RTEI/111-32
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SUSPENDED STATE

A PROGRAM MAY BECOME SUSPENDED BECAUSE:

IT REQUESTED AN 1/0 OPERATION.

IT REQUIRES MEMORY AND NONE IS AVAILABLE.
THE OPERATOR REQUESTED IT BE SUSPENDED.
IT REQUESTED IT BE SUSPENDED.

IT IS WAITING COMPLETION OF A DISC ALLOCATION.

RTEI/111-33
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GENERAL WAIT STATE

WAITING PROGRAMS ARE IN ONE OF 5 SUBSTATES.
IN GENERAL THIS ALLOWS IMPEDED DISC RESIDENT
PROGRAMS TO BE SWAPPED.

PROGRAMS IN THIS STATE ARE WAITING FOR:

e A DOWNED DEVICE TO BE ENABLED

® ANOTHER PROGRAM IT SCHEDULED
TO GO DORMANT

A CLASS NUMBER ALLOCATION

A CLASS 1/0 GET CALL TO COMPLETE
A RESOURCE NUMBER ALLOCATION
A RESOURCE NUMBER LOCK

RTEI/111-34
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OPERATOR REQUESTS

THE OPERATOR COMMUNICATES WITH THE
RTE SYSTEM USING REQUESTS ENTERED
THROUGH THE TELEPRINTER KEYBOARD.

THE OPERATOR MAY REQUEST THE SYSTEM TO:

TURN PROGRAMS ON AND OFF

SUSPEND AND RESTART PROGRAMS

SCHEDULE PROGRAMS TO EXECUTE AT SPECIFIC TIMES
CHANGE THE PRIORITY OF PROGRAMS

EXAMINE THE STATUS OF ANY PARTITION, PROGRAM,
OR I/O DEVICE

RTE!I1/111-35
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DYNAMICALLY ALTER THE I/0 STRUCTURE AND
BUFFERING DESIGNATIONS.

EXAMINE AND DYNAMICALLY ALTER AN I/O DEVICE'S
TIME-OUT PARAMETER.

DECLARE I/O DEVICES UP OR DOWN.

INITIALIZE THE REAL-TIME CLOCK AND PRINT
THE TIME. '

ALLOW/DISALLOW PROGRAM SWAPPING.
SET DEVICE BUFFERING LIMITS.

SET UP TEMPORARY RELOCATABLE AND SOURCE FILES.
RELEASE DISC TRACKS ASSIGNED TO DORMANT PROGRAMS.

RTEI/111-36
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MULTIPLE TERMINAL
OPERATION

d

PERMITS MORE THAN ONE OPERATOR CONSOLE FOR:

e ENTERING OPERATOR REQUESTS
e PROGRAM EDITING

e PROGRAM SOURCE CREATION THROUGH

THE FILE MANAGER

RTEN/111-37
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EXEC COMMUNICATION
(EXEC)

USER PROGRAMS COMMUNICATE WITH THE SYSTEM BY FORCING A
"MEMORY PROTECT VIOLATION INTERRUPT TO OCCUR.

¥

-
A

)

|
USER PROGRAM ¢ | CALL EXEC (----) }.1.

b

s

1 1
S EEE R R MEMORY PROTECT
SYSTEM AREA{ EXEC I<— FENCE
) ) 2
1 1

RTE-1l CORE MAP

RTE-Il RECOGNIZES THIS AND TRANSFERS TO EXEC.

EXEC EXAMINES THE CALL PARAMETERS AND HANDLES THE REQUEST,
OR CALLS APROCESSOR TO HANDLE IT.

RTEII/1IN-38
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EXEC CALLS ARE THE LINE OF COMMUNICATION
BETWEEN AN EXECUTING PROGRAM AND RTE.

USING EXEC CALLS APROGRAM IS ABLE TO:

e PERFORM INPUT AND OUTPUT OPERATIONS
(WITH OR WITHOUT WAIT).

e TERMINATE OR SUSPEND ITSELF OR PROGRAMS
IT SCHEDULED.

e SCHEDULE OTHER PROGRAMS.

e OBTAIN THE TIME OF DAY.

e SET PROGRAM EXECUTION TIME CYCLES.

e LOAD ITS SEGMENTS (IF BACKGROUND DISC TYPE).
e ALLOCATE AND RELEASE DISC TRACKS.

e LOCK ITSELF INTO MEMORY IF DISC RESIDENT.
RTEII/H1-39
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INPUT /OUTPUT PROCESSING

e ALLOWS REFERENCING I/0 DEVICES BY LOGICAL
UNIT NUMBER.

e STACKS I/O REQUESTS FOR A DEVICE BY PRIORITY
OF THE CALLING PROGRAM.

e PROVIDES BUFFERING FOR |I/O DEVICES.

e ALLOCATES DMA CHANNELS TO |/O DEVICES.

RTE!/111-40

When a program performs 1O it is suspended. unless the 1/0 device is buffered. If the 1/0
device is buffered. /O is concurrent with program exccution. If the 1/0 device is not buttfered.,
the requesting program is suspended and the next lower priority scheduled program is exccuted.

Programs doing class 1/0 (1/0 without WAIT) are not 1/O suspended because all cluss 1/0 input,
output and control operations are buffered.
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INTERRUPT PROCESSING

RTE-11/111 IS AN INTERRUPT DRIVEN OPERATINGSYSTEM
lLE.,

ALL SYSTEM ACTIONS RESULT FROM THE SYSTEM
RECOGNIZING AN INTERRUPT.

THE PRIMARY INTERRUPT SOURCES ARE:
e THE TIME BASE GENERATOR
° I/O DEVICES

e MEMORY PROTECT VIOLATIONS

RTEN/1I1-41
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INTERRUPT PROCESSING

ALL INTERRUPTS ARE DIRECTED TO A CENTRAL
INTERRUPT CONTROL ROUTINE WHICH:

e SAVES AND RESTORES VARIOUS REGISTERS
e ANALYZES THE SOURCE OF THE INTERRUPT
e CALLSTHE APPROPRIATE PROCESSING ROUTINE

RTEW/IlI—42
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OPERATOR REQUESTS

THE OPERATOR GAINS THE ATTENTION OF THE EXECUTIVE BY DEPRESSING ANY
KEY ON THE SYSTEM CONSOLE OR MTM TERMINAL KEYBOARD. THE SYSTEM
RESPONDS BY DISPLAYING A SINGLE ASTERISK (SYSTEM CONSOLE) OR XX> (MTM
TERMINAL, XX = LU NO.) AT THAT POINT THE OPERATOR MAY REQUEST ANY
ONE OF 22 OPERATIONS. ALL OPERATOR REQUESTS HAVE A TWO CHARACTER

FORMAT AND UP TO SEVEN ADDITIONAL PARAMETER FIELDS, SEPARATED BY
COMMAS.

OPERATOR REQUEST TO RESET THE R-T CLOCK

*TM, 1970, 091, 99, 04, 00

%% &\\

IF A MISTAKE IS MADE ON INPUT, A “RUBOUT” WILL DELETE THE LINE (PRINTS *"\").
TO DELETE A SINGLE INCORRECT CHARACTER, DEPRESS THE “CONTROL"” KEY AND
THE “A” KEY SIMULTANEOUSLY (PRINTS ""<").

RTEI/111-43
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RUn

SCHEDULES A PROGRAM FOR IMMEDIATE EXECUTION.

RU, program [,P1{,...[,P5]111]1]

P1-P5 MAY BE:
DECIMAL

-32768 < Pn < 32767

OCTAL

0<Pn<177777B

ASCII

Pn = CHARACTER 1 CHARACTER 2

RTEN/II1-44

This commuand will not atfect a program’s entry in the time list,

22




EXAMPLE

N\
g C,m
FTN, L v
PRIJYAM PROGA gt D
DIMENSION IPRAM(3) = - %°
CALL. RMPARCIPRAM)
WRTTEC(L,102) CIPRAM 1Y 11 ,5)
L FORMAT(516"
4D
END?T

{ veRe

*RU, PRNGA,-32768,32767,1777773,A5,C

=32758 32747 -1 168723 17194

RTEH/II1-45
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MTM EXAMPLE

PROGRAM PROGB

DIMENSION IPRAM(S5)

CALL RMPAR(IPRAM)

VRITE(9,108)(IPRAM(I),1I=1,5)
100 FORMAT(516)

END
ENDS
IF FIRST PARAMETER
ISNOT SUPPLIED OR
29>0N, PROGB IS@,IT DEFAULTSTO
9 2 @ 2 %) TERMINAL'S LU NO.
r ZERO IS PASSED IF SPACE HERE
29> 'ON, PROGB
? 7] ] @ %)
@9>0N, PROGB, 5
5 @ ] ) a2

FTN,L
PROGRAM PROGA
DIMENSION IPRAM(S)

CALL RMPAR(IPRAM) TECHNIQUE FOR

e IPRAM GENERALIZING A
IF(IPRAMJ.EQ.0) K=1 PROGRAM FOR
WRITE(K, 180)CIPRAMC(CI),I=1,5) ALL MTM TERMINALS.

180 FORMAT(516)

END RTEI/I1—46
END3%

24




STatus (RTE-I)

TO REQUEST THE NAME OF THE CURRENTLY EXECUTING
PROGRAM, THE NAMES OF DISC RESIDENT PROGRAMS THAT
ARE IN CORE OR THE STATUS OF ANAMED PROGRAM.

program
1)
ST 1
, 2

program — PRINT, PRIORITY STATE AND TIME
VALUES FOR PROGRAM.

® — PRINT NAME OF CURRENTLY EXECUTING
PROGRAM. @ IF NONE.

1 — PRINT NAME OF IN-CORE FOREGROUND
DISC RESIDENT PROGRAM. @ IF NONE.

2 — PRINT NAME OF IN-CORE BACKGROUND
DISC RESIDENT PROGRAM. @ IF NONE.

RTEN/1H-47
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STatus (RTE-Il)

TO REQUEST THE NAME AND PARTITION NUMBER OF THE CUR-
RENTLY EXECUTING PROGRAM, THE NAME OF THE PROGRAM

IN A SPECIFIED PARTITION OR THE STATUS OF A NAMED PRO-
GRAM.

program
0
part numb

ST

)

program — PRINT, PRIORITY STATE AND TIME VALUES FOR
PROGRAM ’

0 — PRINT NAME AND PARTITION NUMBER OF CUR-
RENTLY EXECUTING PROGRAM. 0 IF NONE.

part numb — PRINT NAME OF PROGRAM IN SPECIFIED PARTITION
NUMBER. 0IF NONE.

RTEIl/HII-48
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*ST,PROGA

*ST»@
MEM

*ST,1
PROGA

*STs2
PROGB

PR — PROGRAM PRIORITY
1 THRU 32767

S — PROGRAM STATE
® - DORMANT
1 - SCHEDULED
2 - 1/0 SUSPENDED
3 - GENERAL WAIT
4 - UNAVAILABLE MEMORY
SUSPEND
5 - DISC ALLOCATION SUSPEND
6 - OPERATOR SUSPEND

1060 1 © @ 0 0 0 0

*ST,PROGB

160 1 @ P 6 0 o0 0

*ST,PROGC

10 0 2 100 8 20 50 0 T
N —
PR/S/R/M/ TIME~ T

R — EXECUTION INTERVAL
RESOLUTION CODE
1 - MILLISECONDS x 10
2 - SECONDS
3 - MINUTES
4 - HOURS

M — EXECUTION INTERVAL
MULTIPLIER, @ THRU 4095

TIME — NEXT TIME TO EXECUTE.
HOURS, MINUTES, SECONDS,
MILLISECONDS x 10

T — TIME LIST INDICATOR

RTEI/I11-49
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OFf

TERMINATES APROGRAM OR DELETES A TEMPORARY
DISC RESIDENT PROGRAM FROM THE SYSTEM.

0
OF, program |, k1 j|
, 8

@ = ORDERLY PROGRAM TERMINATION
REMOVE PROGRAM FROM TIME LIST AND IF:

1. DORMANT, SCHEDULED, OR EXECUTING MAKE
PROGRAM DORMANT.

2. 1/0, DISC OR MEMORY SUSPENDED, MAKE PROGRAM
DORMANT AT END OF SUSPENSION.

DISC TRACKS ARE NOT RELEASED.

‘ABORT PROGRAM

MAKE PROGRAM DORMANT, RELEASE DISC TRACKS
AND TERMINATE 1/0.

DELETE TEMPORARY DISC RESIDENT PROGRAM
FROM SYSTEM.

Y
i

RTEN/11N-50

|00
!
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SuSpend

SUSPENDS A PROGRAM FROM EXECUTION
(OPERATOR SUSPENSION)

SS, program

PROGRAM

DORMANT OR

OPERATOR

SUSPENDED
?

PROGRAM

EXECUTING OR

SCHEDULED
?

NO:
DISC, 1/0, OR MEMORY
SUSPENDED

y

PRINT SUSPEND
“ILLEGAL STATUS"” PROGRAM
7 RTEN/I1-51

An operator suspended program is re-scheduled using the "GO’ command. Parameters are not
passed to the program.
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GO

RESCHEDULES A PROGRAM THAT HAS BEEN SUSPENDED BY AN
OPERATOR SS COMMAND OR A SUSPEND EXEC CALL. UP TO FIVE
PARAMETERS MAY BE PASSED TO THE PROGRAM.

GO, program[,P1[,...[,P5]1]11]

P1-P5 MAY BE:
DECIMAL
-32768 < Pn 32767

OCTAL
0<Pn<177777B

ASClI
Pn = CHARACTER 1 CHARACTER 2

RTEI/H1-52

Parameters are not passed to a program that was suspended by an SS operator command.

210




EXAMPLE

FTN,L

PROGRAM PROGA

DIMENSION IPRAM(S5)

PAUSE 7

CALL RMPARCIPRAM)

WRITE(C],1@2)(IPRAM(I),I=1,5)
1 a0 FORMAT(516)

~ND

INDS

*RU, PROGA
PROGA : PAUSE @087
*GO,PROGA,-32768,32767,1777778B,AS,C

-32768 32787 -1 16723 17184

RTEI/111-53




Interval Time

TO SET TIME VALUES FOR A PROGRAM SO THAT THE PROGRAM
EXECUTES AUTOMATICALLY AT SELECTED TIMES WHEN TURNED
ON WITH THE “ON” COMMAND.

IT, program, R, M [, HR, MI[,SC[,MS x 10111
M
INITIAL START TIME

EXECUTION INTERVAL

R — RESOLUTION CODE
7 - MILLISECONDS x 10
2 - SECONDS
3 - MINUTES
4 - HOURS

M — MULTIPLIER
® THRU 4095

RTEIV/IN-54
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ON

SCHEDULES A PROGRAM FOR EXECUTION. UP TO FIVE
PARAMETERS MAY BE PASSED TO THE PROGRAM.

ON, program [, NOW] [, P1[,...[,P5]]1]]]

NOW

(APPLIES TO TIME SCHEDULED PROGRAMS) IF PRESENT,
IGNORE TIME SCHEDULING AND PUT PROGRAM IN TIME
AND SCHEDULED LISTS. IF ABSENT, PUT PROGRAM IN
TIME LIST ONLY.

P1-P5 MAY BE:

DECIMAL

-32768 < Pn < 32767

OCTAL

@< Pn<177777B

ASCII

Pn = CHARACTER 1 CHARACTER 2

RTELN/IIN1-55

It Pl is ASCH “*NO™ then it must be repeated (the system thinks it is “NOW" of the ON request).

Example: ON, PROG, NO, NO

2-13




EXAMPLE

*T1I
1974 1 15 56 39

*ST»PROGA
99 @ 1 017 6 0 0@

*0ON»PROGA

*S5T,PROGA
99 0 1 217 & © 0T

*ON,»PROGA,NOW

*ST,PROGA
99 1 1 @ 15 57 8 82 T

RTEN/N1-56
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PRiority

CHANGES THE PRIORITY OF APROGRAM

PR, program, priority

1 THRU 32767

RTEN/111-57

The priority of program resets (to that set by RTGEN or LOADR whenever the RTE-II system
restarts trom disc).
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EQuipment table

(STATUS)

PRINTS THE DESCRIPTION AND STATUS OF AN I/0 DEVICE AS
RECORDED IN THE EQT ENTRY.

EQ, eqt
*EQ,8
23 DVR23 D B U@QC @
I/0 CHANNEL —l J L STATUS
DRIVER NAME LAST SUBCHANNEL ADDRESSED
DMA REQUIRED, @ IF NOT OUTPUT BUFFERING, @ IF NOT
STATUS
@ — AVAILABLE
1 — DOWN
2 — BUSY

3 — WAITING FOR DMA ASSIGNMENT

RTEL/LI-58
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EQuipment table
(BUFFERING)

CHANGES THE AUTOMATIC OUTPUT BUFFERING DESIGNATION
FOR APARTICULAR |/O DEVICE.

UNbuffer
EQ, eqt l: BUffer :I

RTE!I/111-59
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Logical Unit
(STATUS)

PRINTS THE STATUS OF A LOGICAL UNIT ASSIGNMENT

LU, logical unit no.

*LU»2
LU # 2 = # 1,U 1

—j 4
LOGICAL UNIT NUMBER l
EQUIPMENT TABLE ENTRY NUMBER

SUBCHANNEL NUMBER

RTEII/HI1-60
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Logical Unit
(REASSIGNMENT)

CHANGES A LOGICAL UNIT NUMBER ASSIGNMENT

LU, Iul:’aqt] [subchannel number]

*LUs»8
LU # 8 = # 3,0 |

*LU’g’aﬁe

*LU,R"
LU # 8 = # 4,U 2

RTEIN/I1-61
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DowN

DECLARES AN 1/O DEVICE DOWN (I.E., UNAVAILABLE FOR

USE BY THE RTE SYSTEM).

DN, eqt

UP

DECLARES AN I/O DEVICE UP (l.E., AVAILABLE FOR USE

BY THE SYSTEM).

UP, eqt

RTEI/I11-62
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Time Qut @

PRINTS OR CHANGES THE TIME-OUT OF AN I/0 DEVICE.
70, eqtl, P1]

P1=MILLISECONDS x 1@ AND 0 < P1 < 32767
IFP1=0THEN DEVICE WILL NOT TIME OUT

*T 0,2 ' TIME-OUT OF EQT2
TO# 2= 9999 ~ 100 SECONDS

*T0,2 CHANGED TO 50 SECONDS

HI0ez00e } TIME-OUT OF EQT2
To# 2z 5000

RTEN/111-63
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Tlme

PRINTS THE CURRENT YEAR, DAY AND TIME AS RECORDED

IN THE REAL-TIME CLOCK.

*T1
1973 181 23

51 59

RTEIl/IN-64
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BReak

SETS AN ATTENTION FLAG IN APROGRAM’S ID SEGMENT.

BR, program name

RTEII/111-65
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 EXAMPLE

PROGRAM BREAK
DIMENSION IPRAM(S)
)
)
s

g TEST HBREAX BITY
%9 IF (IFBRR (DM)) 28,32
g BREAK BIT SET (OPERATOR ENTERED "BR,BREAK")
ré.ﬁ PALSE
é PROAGRAM RE=-SCHEDULED BY "GO" COMMAND
- CALL RMPAR(IPRAM)
3@ :
.
GO 70 10
END

RTEI/111-66
NOTE: ROUTINE “IFBRK” IS IN THE RTE-Il SYSTEM LIBRARY.
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ABort

TERMINATES THE CURRENT PROGRAM (IF ANY) THAT WAS
SCHEDULED VIA THE BATCH MONITOR.

el

® = (SAME AS FOR “OF” COMMAND)
1 = (SAME AS FOR “OF” COMMAND)
EXAMPLES
*ON > FMGR *ON» FMGR
:RUPROG :RUPROG
*AB *AB » 1
ABEND PROG ABORTED PROG ABORTED
EX ABEND PROG ABORTED
SEND FMGR :EX

SEND FMGR
RTEN/NII—67
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SWap (RTE-II only)
(CONTROL)

ENABLES OR DISABLES PROGRAM SWAPPING

0
1
2
3

SW

FOREGROUND BACKGROUND
DISC RESIDENT DISC RESIDENT
PROGRAM AREA PROGRAM AREA.

() DISABLE DISABLE
1 ENABLE DISABLE

2 DISABLE ENABLE I

ENABLE ENABLE

'RTEN/NI-68
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SWap

(STATUS)

DISPLAYS THE SWAPPING WORD (BASE PAGE LOCATION 1736B)

*SW
a1z

1

1

7

0|011|001|000|001|1 11

‘-—-——'——-’

SWAP DELAY =500 MS _|
(VALUE IN MS x 10)

BACKGROUND CORE LOCK ENABLED
FOREGROUND CORE LOCK ENABLED

BACKGROUND SWAPPING ALLOWED
FOREGROUND SWAPPING ALLOWED

RTEH/1I1-69
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Buffer Limit

EXAMINES OR MODIFIES BUFFERING LIMITS

BL [,lower limit, upper limit]

*BL
EXAMINE Lo 400
MODIFY *BL 57, 450
*BL,
50 450

RTEN/I1-70
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OPERATOR REQUEST ERRORS

MESSAGE MEANING
OP CODE ERROR ILLEGAL OPERATOR REQUEST WORD.
NO SUCH PROG THE name GIVEN IS NOT A MAIN

PROGRAM IN THE SYSTEM,

ILLEGAL STATUS A PROGRAM IS NOT IN THE
APPROPRIATE STATE.

INPUT ERROR A PARAMETER IS ILLEGAL.

RTEN/1I-71
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PARTITION STATUS

CALL EXEC (25,IPART,IPAGE,IPNUM,ISTAT)
IPART = PARTITION NUMBER
IPAGE = STARTING PAGE NUMBER

IPNUM = PROGRAM SIZE IN PAGES

1 0
ISTAT = 1/01/0]- 0 ID SEGMENT
RESERVED/ REAL TIME/ PROGRAM USING PARTITION
NOT RESERVED BACKGROUND INDEX INTO KEYWORD TABLE

RTEI/II1-132

2-30 -




LABORATORY EXERCISE GUIDE #1

OBJECTIVE

To provide the student an exercise in using the RTE-1I operator commands to determine the I/O
configuration of the class system.

PROCEDURE

Bootstrap the system into memory and start it executing. Using operator commands, fill in the
following matrix.

DVR@Q = TTY, DVR@1 = TAPE READER, DVR@2 = TAPE PUNCH

DVRI11 = CARD READER, DVR12 =LINE PRINTER, DVR23 = MAG TAPE
DVR31 = DISC, DVR61 = 6940, DVR62 = 2313, DVR43 = SPOOL OR POWER FAIL

2-30
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PROGRAM PREPARATION, LOADING AND
EXECUTION

MANAGER {-¢——

EDITR \i

LOGICAL FTN
( »{ ASMB »|PAPER TAPE

PAPER TAPE
SOURCE [—
fe \ ALGOL

L —
rvaonnD N %

PUNCH
CARD

Yy

Y

DISC
COPY OF

ABSOLUTE
PROGRAM

CORE

DISC

RESIDENT
LIBRARY RTEN/11-72
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RTE Il PROGRAM CONTROL

ALGOL

ASSEMBLY

STATEMENTS

FORTRAN

FTN4,AB,L,CM, numb

HPAL,AB,LP

A = ASSEMBLY LISTING

B = BINARY OBJECT TAPE

C = CROSS REFERENCE

L = SOURCELISTING

M = ASSEMBLY LISTING
BY STATEMENT

P = APROCEDURE ONLY IS
TO BE COMPILED

n = 1-9ASUFFIXFORA

USER WRITTEN ERROR
ROUTINE, ERR n.

RTENI/11-73

In case of errors during execution of {ibrary routines ALOG, SIN, COS, SQRT, .RTOR,

RT10, EXP, .ITOI, or TAN. User written routine ERR numb is called. If numb is not
supplied in the control statement, a library routine ERRQ will be used.
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ASSEMBLY ASMB.AR.B,LTN/ZC,FX

A = ABSOLUTE ASSEMBLY

R = RELOCATABLE ASSEMBLY
B = BINARY OUTPUT
L = LIST OUTPUT
T = SYMBOL TABLE PRINT
N/Z = SELECTIVE ASSEMBLY
C = CROSS REFERENCE TABLE PRINT
F = FLOATING POINT INSTRUCTIONS
X = NO EAU HARBWARE

RTEN/I11-74
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RTE Il PROGRAM name STATEMENTS

FORTRAN

PROGRAM name [ type, pri, res, mult, hr, min, sec, msec ]

ASSEMBLY

NAM name [,type, pri, res, mult, hr, min, sec, msec]

ALGOL

“name”’ [numb, type, pri, res, mult, hr, min, sec, msec]

RTEI/I1-75
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RTE Il PROGRAM name STATEMENT

numb

type
pri
res
mult
hr
min
sec

msec

PARAMETERS

1-9 A SUFFIX FOR A USER
WRITTEN ERROR ROUTINE,
ERR numb

PROGRAM TYPE NUMBER
PROGRAM PRIORITY
RESOLUTION CODE

MULTIPLE

EXECUTION,
HOURS - INTERVAL/
MINUTES START TIME
SECONDS

MILLISECONDS X180

RTEI/U1-76

In case of errors during execution of library routines ALOG, SIN, COS, SQRT, .RTOR.,
RT1Q, EXP, ITOI. or TAN user written routine ERR numb is called. If numb is not
supplied a library routine ERRQ will be used.
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EXAMPLE

A FOREGROUND DISC RESIDENT PROGRAM
WITH PRIORITY OF 10, AND WHEN PLACED
IN THE TIME LIST WILL BE SCHEDULED TO
EXECUTE AT 8:00 A.M. AND EVERY HOUR

THEREAFTER.
HEWLETT-PACKARD
Wi T AL TH e |
,PIZ?GA PIRo N7 RN YR
1 4
L4
LEW\DI
RTENI/N-77
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COMPILER /ASSEMBLER OPERATION

SOURCE PROGRAM ﬂ

INPUT DEVICE  —~
LOGICAL UNIT NO. TAPE

READER

PUNCH

CARD

L

FTN F?_—

I KEYBOARD "—><—

LIST DEVICE
LOGICAL UNIT NO.

LINE
' —®| PRINTER
|

LINES/PAGE

*py | FTN4 . RELOCATABLE
' |asmg | - P1, P2, P3, P4, 99— PROGRAM
ALGOL l
DEFAULTS:
P1=5 PUNCH DEVICE
P2=6 LOGICAL UNIT NO.
P3=4 (FOR RELOCATABLE)
P4 = 56 PROGRAM RTEI/111-78

P1-P4 assume detfault values if not supplied.
*ON,FTN4,#ON,FTN,5,6.4,56 and *ON,FTN4,,.4 are all equivalent.

Load and Go parameter, 99, terminates the parameter list.
*ON,FTN4,5,6,4,99 and *ON,FTN4,99 are equivalent.

Tape will be punched if a program’s control statement so specifies (i.e. FTN4,B).

~ ™ e 1]

H L ; o
R A Lo
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' Load AND Go

ALLOCATES OR RELEASES A CONTIGUOUS
GROUP OF TRACKS FOR TEMPORARY STOR-
AGE OF RELOCATABLE CODE OUTPUT FROM
ASSEMBLER, COMPLIER OR FILE MANAGER

*LG, number of tracks

number of tracks = @ RELEASE LOAD
AND GO TRACKS
> @ NUMBER OF
TRACKS TOQ
BE ALLOCATED

RTEN/111-79
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PROGRAM FMGR (file manager)

*RU, FMGR
: < unprompt from FMGR

— FMGR COMMANDS —

STORE INTO A FILE;,;\j
:ST, <from/fu >, <tov,f'ile name >

MOVE SOURCE INTO LOGICAL SOURCE TRACK
:MS, <from file name > | - ol

ALLOCATE LOAD AND GO TRACKS
:LG, <# of tracks >

RUN A PROGRAM
:RU, <program name >

LIST A FILE
:L1, <file name >

PURGE A FILE
:PU, <file name >

EXIT FMGR
-EX R i B

RTEI/I1-80

DL TLe v letelert) A

5;71_3‘ N L G e ¥ oo
S el 8 1 4
Fgue Fios pno w4
MoV f =
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EXAMPLE

CREATE A SOURCE PROGRAM FILE

*RU, FMGR | FILE
:ST,1,MYFILE
FTN.L MYFILE
PROGRAM NAME
®
®
®
END
END $ LOGICAL
DO SOURCE
FILE
COMPILE THE SOURCE PROGRAM
:LG,1
:MS, MYFILE LOAD
EL A
:RU, FTN4, 2,99 AND GO PROggll\\.ll\;l BLE

\TRACK
.RTEII/HiI-81
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RTE INTERACTIVE EDITOR

PROVIDES A CONVENIENT AND FLEXIBLE MEANS FOR
® MODIFICATION OF NEW OR EXISTING FILES

® CREATION OF NEW PROGRAMS OR DATA FILES
IN ASCI1 CODE

e APPENDING SEVERAL FILES TOGETHER
IN EITHER ON-LINE OR BATCH MODE.

ENVIRONMENT

SOURCE ( Y
FILE

I SOURCE

LS FILE WORK
AREA | NAME AREA OUTPUT
y o _J
® DISC STORAGE B :?qEA NF;::;/IEE
® DEVICE FILE NAME
DESTINATION _

WORK e REPLACE OLD FILE
EDITR AREA e CREATE NEW FILE
COMMANDS L ) AND/OR

® SET LSPOINTER

& TWO WORK AREAS

® CONVERSATIONAL
® MULTI-PASS

RTEI/111-82
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EDITR FUNCTIONS

CATEGORY FUNCTION
LINE EDITS EDIT ONE LINE (RECORD) AT A TIME
CHARACTER EDITS EDIT INDIVIDUAL CHARACTERS

WITHIN A LINE

PATTERN EDITS EDIT PATTERN SEQUENCES AND
BLOCKS OF TEXT

WITHIN EACH EDIT CATEGORY, THERE EXISTS A WIDE RANGE OF EDIT
COMMANDS GIVING THE USER A POWERFUL MEANS TO CONVERSATIONALLY

EDIT TEXT.

RTEN/111-83
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EDITR EXECUTION

*ON EDITRIP1[,P2] ]

N\

LU FOR COMMAND
INPUTS (DEFAULT=1)

EXAMPLE 1

INPUT COMMANDS FROM LU=1 AND
SET MAXIMUM RECORD LENGTH TO
DEFAULT OF 150 CHARACTERS:

*ON,EDITR

MAXIMUM RECORD LENGTH
(DEFAULT=150)

EXAMPLE 2

SET INPUT COMMANDS TO LU7 AND
MAXIMUM RECORD LENGTH TO

72 (LARGER RECORDS TRUNCATED):

*ON,EDITR,7,72

SEE NEXT SLIDE FOR EDITOR'S NEXT RESPONSE

RTEI/I1t-84
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SOURCE INPUT ?

CONSOLE DIALOGUE:

EDITOR SOURCE FILE? EDITOR REQUESTS WHERE FILE TO
BE EDITED FROM

SOURCE INPUT FROM FILE NAMED
“MYFILE” WITH SECURITY CODE
”SC” ON CARTRIDGE "100”. THE
FILE NAME CAN BE ATYPE 1
DEVICE FILE NAME.

INPUT SOURCE FROM LOGICAL

SOURCE AREA. A" IS THE SPACE

CHARACTER

EDITOR FTN4,L B EDITOR PRINTS FIRST LINE OF TEXT
/ AND THEN PROMPTS WITH THE **/”

CHARACTER. EDITING CAN NOW

BEGIN.

USER

—0OR-

USER

LEGEND:

SHADED AREA REPRESENTS OPERATOR'S INPUT.

NOTE: |IF AN ILLEGAL FILE NAME IS GIVEN OR THE FILE IS INACCESSIBLE,
THE EDITOR WILL PRINT THE FMGR ERROR MESSAGE.

TO ABORT, TYPE A SPACE (AS IF FROM THE LS AREA) AND THEN A,
N e RTENH/111-85.




EDITING EXAMPLE

THE FOLLOWING EDITING SESSION WILL PUT A DATA FILE BACK INTO ITS
LOGICAL ORDER.

*ON,EDITR

SOURCE FILE?

/BATAZ

FILE MANAGER ERROR -§46

SOURCE FILE?

/DATARY: -2
ENPLOYTE NAME SODIAL

/L1gp
ENPLOYTLE NaME SODIAL
LOU LEN 545:74:
DEGRAFF SHEILA 334:12:
SINDLER MIKE #98:23:
[.2t XMNC"#10\\ M< > '::=§8$-

kkkkkkhkkhkkhkhkhkkkhkkhkkkkkkk*k

MCGILLICUDY RAY

EOF

/N
15

/14

SECURITY

SECURITY
7777
3899
4451

345:45: 0098

GILFEATHER LOIS 555:06:3472
WINKER SANDY 466:89:2491
SMITH JOHN 556:9¢:9¢12
EMERSON SHARON 438:45:0233
SY JOE 223:78:42855
PAVONNE SEGE R45:65:1293 GA
HEWLETT BILL 444/92/6745
RTE!I/111-86
HEWLETT BILL 444/92/6745
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W

re R TETY

—/

&6
0
NddZ ZLYVMXSI/

£621-99-Svy d0dS dNNOAVd

Coypypy D0V IT00077777717717 47

VD

ALIdADdS TVIDUS

ALIdNOdS TVIUUS

9¢
H/

£621:99:Svy 494S ANNOAV
//

S8ZV:8L:¢2C 400 AS
5/559/

SG8ZV:8L:¢2C d0r AS
Z+/

CT66:46:99S . NHOL HLINWS
Syrey o= @ 1117117774d]

Z186:646:995 NHOL HLIWS
I/

ceZhSr:8¢Y NOYVHS NOSYdNH
v+/

8606P:SvisSvg AVY AQODITTIOOW
@/

86hY:SYiSPe Avd AGNDITIIOONW

=/

“$8=C 0 <>W \\UT#.ONWXE°)
//

9Svv-22-86¢ ADIN YATANAS
d/

ADIN YATANAS d/
AXIN YHTANIS

N1SQS3 /
HWNVYN HHA0TdWH

Q011117777777 777777/W/777d/
HWNVN HHA0TdpNA
I/

9GSt v-22-86(
ISvv:¢z 864

("LNOJD) I1dINVX3 HDNILLIA3
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EDITING EXAMPLE (CONT.)

/T SXWARTZ
/11

ZEEK

SXWARTZ ZEEK

349-¢5-2379

349-45-2379

[PLLLTCLL TP EL R LT IS

SCWARTZ ZEEK
/2

LOU
/ Wzg 28 ‘
Yy, e
/9999
EOF
/2

LEN

LOU
/W1, 8¢
/X5 /=
/FEND
LOU LEN
DEGRAFF SHEILA
MCGILLICUDY RAY
GILFFATHER 10OTIS
WINKER SANDY
SMITH JOHN
EMERSON SHARON
SY JOE

LEN

EOF

/1

EMPLOYEE NAME
/LIBR, 6
I/0 ERR NR EOT # 6

I 3 e e B B

3590-¢#5-2379

545:74:7777

545:74:7777

545-74-7777
334-12-389p
345-45-¢4798
555-¢#6-3472
466-89-2401
566-90-90912
438-45-233
223-78-4285

SOCTAL SECURITY

RTEI/111-88
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EDITING EXAMPLE (CONT.)

EMPLOYEE NAME SOCIAL SECURITY

EMPLOYEE NAME SOCIAL SECURITY
LOU LEN A 545-74-7777
DEGRAFF SHEILA A 334-12-389¢
SYNDLER MICK A P98-22-4456
MCGILLICUDY RAY A 345-45-0498
GILFEATHER LOIS A 555-$6-3472
WINKER SANDY A 466-89-2491
SMITH JOHN A 566-9¢-9¢12
EMERSON SHARON A 438-45-¢233
SY JOE A 223-78-4285
SCWARTZ ZEEK A 359-$5-2379
PAVONNE SEGE A 445-66-1293
HEWLETT BILL A 444/92/6745
HEWLETT BILL A 444/92/6745

HEWLETT BILL A 444-92-6745

RTEI/I11-89
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ABORT EDITR

/A —3» ABORTS THE EDITOR PROCESS LEAVING SOURCE FILE INTACT

AND LS POINTER.

EDITR TERMINATIONS

FILE ONLY
/ECGfnamr:sc:cr —>» CREATE A NEW FILE
/ER namr:sc:cr —3>» REPLACE OLD FILE

LS AREA ONLY
/EL —>» MOVE TO LS AREA AND SET POINTER.

LS AREA AND FILE

JEL (namr:sc:cr —>» CREATE A NEW FILE, MOVE TO LS AREA,
AND SET POINTER.
/ELR namr:sc:cr —>» REPLACE OLD FILE, MOVE TO LS AREA,
AND SET POINTER. RTEN/111-90
£LC
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CREATING A SOURCE FILE USING
THE TAB FEATURE

“15,2,8

*ON,EDTTR
SOURCE FILE?
[

EOF

NAM IGFT,7 ] < A
/ATGET i NOP IS FNTRY POINTRs e A |
/B sicAs
IGET NOP << ENTRY POINT=>> <A>

JAZDLITGET, TEGET RETURN 6 ARGUMENT ABORESEES.: &
/A SHRESINTERCHANGE  FAR PROPER RETURN;<A>
/a3 LOA A T3 GET ACTUAL MEMORY CONTENTS, 1<4>
/A3IMP 1, T3 RETURN TO CALLER:<A>
/A END <A
/1

ASMB,R, L ** MEMORY RETRIEVE ROUTINE *%*
/L1g#

ASMB,R, L ** MEMORY RETRIEVE ROUTINE *%*

NAM IGET, 7

IGET XNOP <<ENTRY POINT>> <A>
DLD IGRET,I GET RETURN & ARGUMENT ADDRESSES, <A>
SWP INTERCHANGE FOR PROPER RETURN < A>
LDA ¢,1 GET ACTUAL MEMORY CONTENTS. < A>
JMP 1,1 RETURN TO CALLER <A>
END
EOF

JELCGET iHP2-2
LS FILE 2 27
END OF EDIT

THE COMMAND °LS,2,0° SETS THE LS POINTER TO ZERO. THIS INFORMS THE

RTEH/H1-91
EDITOR TO ASSUME AN EMPTY SOURCE AREA.
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LOADER OPERATION

LINE PRINTER N
Ty
*RU, LOADR, input, list, opcode, fmt, listing

! N

XY -
PAPER | X
RELOCATABLE TAPE RTEAIl  RTE-I .
INPUT DEVICE 2 DIGIT (RTE-1I), 3 DIGIT
LOGICAL UNIT (RTE-I) OPERATION 2 -
NUMBER CODE, COMMON USAGE
3 -

99 = INPUT FROM
LOAD AND GO
TRACKS

15

2 DIGIT (RTE-II),
3 DIGIT (RTE-IN)
SIZE, PARTITION #,
STRUCTURE

PROGRAM NAME,
BOUNDS, ENTRY
POINTS

ENTRY POINTS ONLY

PROGRAM NAME
BOUNDS

NONE

RTEIl/111-92

Default for *ON,LOADR is *ON,LOADR,5.6,0,0,0
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LOADER OPERATION CODES
(opcode)

/ ' )i Y \
SUBSYSTEM GLOBAL COMMON OPERATION CODE
0 = PROGRAM DOES NOT USE 0=(DEFAULT) 0 = BG TEMP.ADDITION
1 = PROGRAM USES 1=SYSTEM 1 = BG W/DEBUG TEMP.
2=L0OCAL ADDITION
3 = REVERSE 2 = ON-LINE EDIT
3 = LIST PROGRAMS
4 = PURGE PROGRAM
5 = FG TEMP. ADDITION
6 = FG REPLACE
FOR | 7 = FG ADDITION
BATCH )} 8 = BG REPLACE
9 = BG ADDITION
COMMON DEFAULT
2 FOR OPERATION CODES 0,1
1 FOR OPERATION CODES 2,5,6,789
RTEN/NI-93

¥

pd Lt
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(FMT)

WW XX Y
*SIZE PARTITION # STRUCTURE
00 = USE PROGRAM SIZE 00 = LOAD PROGRAM IN 0 = MAIN PROGRAM
01-32 = REQUIRED SIZE AVAILABLE PARTITION 1=MAIN PROGRAM
IN PAGES 01-64 = LOAD PROGRAM IN PLUS SEGMENTS

ASSIGNED PARTITION

* HOW MANY PAGES TO USE IN PARTITION

RTEN/111-94

6-3




LOADER SUSPENDS IF:

INPUT WAS NOT FROM LOAD-AND-GO
-0R-
UNDEFINED EXTERNALS EXIST

*GO,LOADR, input, map, Libry

input map
@ = LOAD FROM.LUS @ = LIST ENTRY
99 = LOAD FROM LOAD-AND-GO POINTS
FOR THE FIRST TIME ‘ )
2 = LOAD FROM LOAD-AND-GO AGAIN 1 = DONOTLIST
n =65<n<63, ALOGICAL UNIT NO. ENTRY POINTS

= SCAN DISC RESIDENT LIBRARY
3 = SCAN DISC RESIDENT LIBRARY,

LAST SEGMENT LOAD L
4 = CONTINUE, IGNORE UNDEFINED EXTERNALS ory _
98 = LIST UNDEFINED EXTERNALS @ = LOAD ALL input
) 1 = SCAN input FOR
UNDEFINED
EXTERNALS
RTEII/HI-95
o AL "° vt i\'[“"';‘
@\‘7\ "v\x)r’ K 4
PUANEEE 9
R M N
\g\ ! \V | Y\(f [ ! )
) v [ { “\a \ L }L,\L
(\‘3 o i
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LOADR SUSPENDS IF
opcode=2 (on-line-edit)

GO,LOADR, operation, prog type [,priority]

operation priority
1= ADDA @ = USE VALUE IN NAM
PROGRAM RECORD OR IF NONE
2 = REPLACE SET TO 32767
A PROGRAM
1to 32767 SETS PRIORITY
rog t
P vee VALUE
2 = FORGROUND
DISC RESIDENT
3 = BACKGROUND

DISC RESIDENT

RTEIl/IN-96
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EXAMPLE

COMPILE THE SOURCE PROGRAM

LOGICAL

*

RU, FMGR SOURCE
:LG,1 FILE
:MS, MYFILE

b
:RU, FTN4,2,99

LOAD THE PROGRAM \_.

:RU,LOADR 99

LOAD
AND GO
TRACKS

RUN THE PROGRAM
:RU, MINE
:EX

RTEI/N1-97
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EXAMPLE

1. ADD A FOREGROUND PROGRAM WITH INPUT FROM LOAD-AND-GO TRACKS

*ON, LOADR, 99, , 2
/LOADR: “GO” WITH EDIT PARAMETERS
*GO, LOADR, 1, 2,10
/LOADR: PROGA READY
/LOADR: $END
2. REPLACE A BACKGROUND PROGRAM. INPUT FROM LOAD AND GO AND
REVERSE COMMON
*ON, LOADR, 99, , 38
/LOADR: PROGB READY

/LOADR: $END
RTEU/111-98







EDIT
COMMAND
INPUT
DEVICE
LOGICAL
UNIT NO.
DEFAULT
1S LUS

SOURCE
PROGRAM
INPUT
DEVICE
LOGICAL
UNIT NO.
DEFAULT
ISLUS

3

EDITOR OPERATION

PUNCH
CARD

KEYBOARD

"

READER

|

KEYBDARD

TAPE

t

READER

PUNCH

CARD

i

*ON, EDIT, P1,P2,P3, P4

L,

1

EDITED
SOURCE
PROGRAM
f OUTPUT
DEVICE
LOGICAL
UNIT NO.
DEFAULT
1ISLug

= NORMAL EDIT (DEFAULT)

= LIST SDURCE PROGRAM

= CREATE LOGICAL SOURCE FILE
OF SOURCE PROGRAM

RTEI/111-99




PAPER TAPE -PAPER TAPE EDITING

/CR»4,17518

/E

FTN.L

1060

IS }————ﬂ

100

FTN>,L

PROGRAM DEMO

WRITE(1,108)

FORMAT("THSI IS MISSPELLED™)
END

ENDS$

*ONL>EDIT» :5:1

/EDITs END EDIT FILE

*GOLEDIT

*GO,EDIT»1

/EDITt END OF EDIT RUN

PROGRAM DEMO
WRITE(1.,108)

FORMAT("”THIS IS MISSPELLED") ;-

END
ENDS

RTEI/NI-100
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Logical Source

SETS APOINTER TO A SYSTEM MANAGED
SOURCE FILE THAT IS TO BE ACCESSED
BY EDIT, EDITR, FTN, FTN4, ALGOL OR

ASMB Eg E
LS, disc lu, track number

disc lu 2 - SYSTEMDISC OR
3 - AUXILIARY DISC

track number 8 - 202

RTEN/111-101
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PAPER TAPE—DISC—+DISC EDITING

*IN»EDIT»»5,,2

CREATE A
LOGICAL *GO,EDIT,»1
SOURCE JEDITt TRACKS IN NEW FILE 3
FILE /EDIT: 82, 8025
JEDIT: END OF EDIT RUN
CREATEA [ *522225
ggg#ﬁﬁ *ON,EDIT»52552
THE JEDIT: TRACKS IN NEW FILE
SOURCE /EDIT: 02, 8826
L/EDITz END OF EDIT RUN
H.5,2,26
*ON>EDIT»1,2,2
JEDIT: ENTER EDIT FILE:
EDIT /CRs>4517518
SOURCE ) IS
/E
/EDIT: TRACKS IN NEW FILE @
/EDIT: 02, 0827
k/EDIT: END OF EDIT RUN

RTEI/111-102
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LISTING A LOGICAL SOURCE FILE

H.5,2,27

*ONL>EDIT»525151

PAGE 09001

231 FTN.L

2232 PROGRAM DEMO

22023 WRITE(1,100)

22204 100 FORMAT ("THIS IS MISSPELLED")
22085 END

2236 ENDS

/EDIT¢ END OF EDIT RUN

RTEN/NII-103
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OTHER EDITOR OPERATIONS

(*'ON:EDITJI:SJQ
/EDIT: ENTER EDIT FILE?
/CR»4517518
EDIT COMMANDS IS
FROM KEYBOARD, | &
SOURCETOBE < /EDIT: END EDIT FILE
EDITED FROM
PAPER TAPE. *GO,EDIT
*GOLEDIT> 1
| /EDIT3 END OF EDIT RUN
*LOGICAL UNIT NO. +256
( 4ONLEDIT»»257552
FTN,L
PROGRAM DEMO
WRITE(C1,1080)
CREATING A 100 FORMAT (" THIS IS MISSPELLED'")
LOGICAL END
SOURCE FILE 4 ENDS
FROM “CONTROL D”
KEYBOARD ) TERMINATES INPUT
*G0,EDIT, 1
/EDIT: TRACKS IN NEW FILE ¢
/EDIT: 02,0025
/EDIT: END OF EDIT RUN

\ RTEN/NI-104

>

*1f 256 is not added to the logical unit number then keyboard input will not be printed.
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LARORATORY EXERCISE

NBJECTIVE
TO PROVIDE AN EXERCISE IN USING THE EDITO™ COMPILE™ AND

LDADER FOR PRNGRAM DEVELOPMENT.

DROBLEM

BELOW ARE A FARTRAN PROGPANM (PRIME) AND A FORTRAN SUBROUTIHE
(TIMEY>. THE SUBRNUTINE IS ERRQO™ FREEZ BUT TYT PROGRAM CONTAINS
SEVERAL ERR0RS. THE STUDENT 1S TO COHWRECT THEISE ERPORS, COMPILE
THE PROGRAM AND SUBRIOUTINE, LOAD THEM AS A PR0G2AM AND THEZN

EXYECUTE 1IT.

BROCEDURE

USING EDITR, CORRECT THE ERRORS IN PROGRAM PRIME. A TAPE OF
PRIME WILL RE SUPPLIED BY YOUR INSTRUCTO=. CREATE A SQURCE
FILZ OF SUBROUTINE TIME 3V TYRPING IN THRQOUGH ONEZ OF THE
SYSTEM TEFLETYPRPEZ., COMPILE PRIME AND TIME, LOAD THZM USING
LNOAD® THEN EXECUTE PRIME. THE RESULT SHOULD AGRZZE WITH THE

THE SAMPLE PRINTOUT RELOV.

i



FTH,L
PROGRAM PRIME
DIMENSION IC(S)
INTEGER START(5),STOP(S5), TOTAL(5),HOUR,MINUTE, SECOND
EQUIVALENCE(HOUR, STOP(4) ), (MINUTE, STOP(3)), (SECOND, STOP(2))
DATA TOTAL/5%83/
¥ WRITE(A, 123)
CALL EXECC(11,START)
123 FORMAT(12X,"PRIMES FROM ONE TO FIVE HUNDRED TEN'*////
COX, "1, 19¥, 2", 19X 3"

y
1

J=4
M=1
15 C=T.3
DO 65 L=2,5180
42 IF (J=-J/L*xL)56S 67,65
69 C=C+1
65 CONTINUE
72 IF (C-1.2)273,77,277
77 I(M)=d
M=1+1
IF (M=6) 299,157
159 M=1

CALL EXEC(11,STOP)
CALL TIME(START,STOP, 1)
CALL TIMECTOTAL,STOR,®3)
WRITE (6,4208) 1
4nd FORMAT(5CI12))
2049 J=J+1
IF (J=-518) 15,15,530
594 SECOND=SECOND+TOTAL/ 132,
4 URITE(6,121) HOUR,MINUTE, SECOND
131 FORMAT(///' ELAPSED TIME:"I3" HOURS"I3" MINUTES "FS5.2' SECONDSY
END
END3

7-8



FTN4,L
SUBRQUTINE TIME(START,STOP,0PTION)
INTEGER START(S)»STOP(5),0PTION,BASE(4)
DATA BASE/103,562,63,24/

THIS ROUTINE ADDS OR SUBTRACTS TWO TIME VALUES IN ARRAYS
START AND STOP. THE RESULT 1S RETURNED IN ARRAY STOP.

START(1)>/STORP(1)>=MILLISECONDS X1@
START(2)/STOP(2)>=SECONDS
START(3>/STOP(3)=MINUTES
START(4)/5TOP(4)=HOURS

IF OPTION .Z0. 2, THEN ADD, ELSE SUBTRACT.

aaogaoaaaaoaaaaa

IF(OPTION.NEZ) GO TO 287

ADD ROUTINE

aaa

DO 12@ J=1,4
STOP(J)=STOP(J)+START(J)
IF(STOP(J).LT.BASE(J)Y) GO TO 12¢
STOP(J)=STOP(JI=-BASE(I)
STOP(J+1)=STOP(J+1)+1

130 CONTINUE
GO TO 327

SUBTRACT ROUTINE

"o NeNe]

29 DO 397 J=1.,4
STOP(J)=STOP(J)=START(J)
IF(STORP(J).GE.3) GO TO 323
STOP(J)=STOP(J)+BASE(J)
STOP(J+1)=5T0P(J+1)-1

322 CONTINUE

END

END3



PRIMES FROM ONE TO FIVE HUNDRED TEN

19

41

61

83
137
137
163
191
223
24]
271
387
337
367
397
431
457
487

ELAPSED TIME:

23

43

67

g9
129
139
167
193
227
251
277
311
347
373
471
433
461
491

@ HOURS

11
29
47
71
97
113
149
173
197
229
257
281
313
349
379
449
439
463
499

1 MINUTES 34.372

7-10

13
31
53
73
131
127
151
179
199
233
263
283
317
353
383
419
443
467
563

17

37

59

79
123
131
157
181
211
239
269
293
331
359
389
421
449
479
599

SECONDS



RTE Il EXEC CALLS

"EXEC CALLS ARE THE LINE OF COMMUNICATION BETWEEN
AN EXECUTING PROGRAM AND RTE-II.

ASSEMBLY
EXT EXEC
JSB EXEC
DEF *+n+1
DEF P1
DEF Pn
return point
Pt ----
: ACTUAL
. VALUES
Pn

CALL FORMATS

FORTRAN
P1=a

Pn=2z

CALL EXEC (P1...Pn)
-0OR-

CALL EXEC(a...2)

P11S AN INTEGER THAT
SPECIFIES THE TYPE
OF REQUEST

P2 -Pn ARE THE CALL
PARAMETERS

RTEI/111-105

(++n+ 1) may not be an indirect address
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SOME EXEC CALLS RETURN INFORMATION IN THE
A AND B REGISTERS.

ACCESSING THE A AND B REGISTERS IN FORTRAN
FTN, L
PROGRAM PROGA

DIMENSION IREG (2)
EQUIVALENCE (REG, IREG, IA), (IREG(2), 1B)

REG = EXEC (ICODE, . . )

IA=CONTENTS OF A REGISTER
IB=CONTENTS OF B REGISTER

RTEN/I-106

82




A PROGRAM MAY BE ABORTED BY THE SYSTEM IF THE

PROGRAM MAKES AN ILLEGAL EXEC CALL.

EXEC CALL ERROR HANDLING BY A PROGRAM \

FTN, L

10

PROGRAM PROGA
DIMENSION IREG (2)

EQUIVALENCE (REG, IREG, 1A), (IREG(2), 1B)
SETS SIGN BIT IN ICODE _/

'CALL EXEC (ICODE + 100(03
GO TO 10 < (ERROR RETURN POINT)

< (NO ERROR RETURN POINT)

REG = AB(J)
CALL IER (IA, 18)
. Ay’

ERROR CODE FROM
A AND B REGISTERS

RTEN/11-107

Dummy routine for obtaining A and B Registers:

ASMB, L

AB

TMP

NAM
ENT

NOP
STA
LDA
STA
LDA
JMP

NOP
END

AB
AB

TMP
AB,1
AB

TMP
AB,I

Save A Register

Get return address
and make adjustment

Restore A register

Return

The following assembly code
is generated for REG=AB(J)

JSB AB
DEF *+2
DEF J
JSB .DST
DEF REG

83




PROGRAM SCHEDULE

SCHEDULES A PROGRAM FOR EXECUTION. UP TO FIVE

PARAMETERS MAY BE PASSED TO THE PROGRAM.

DIMENSION NAME (3)

DATA NAME(1), NAME(2), NAME(3) /2Hxx, 2Hxx, 2HxA /

ICODE = 9, 10, 23 OR 24
REG = EXEC (ICODE, NAME,JPRM1 . IPRMSJ)

— ‘
OPTIONAL INTEGER

PARAMETERS

ICODE

*9 = IMMEDIATE SCHEDULE, WITH WAIT
10 = IMMEDIATE SCHEDULE, NO WAIT
23 = QUEUE SCHEDULE, WITH WAIT

24 = QUEUE SCHEDULE, NO WAIT

*ON RETURN, A REGISTER CONTAINS SCHEDULED PROGRAM'S

STATUS. 0=DORMANT, 1=SCHEDULED, ETC.

RTEIN/111-108
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PROGRAM SCHEDULE EXAMPLE

2301 FTNLL

B2 PROGRAM PROGA

D93 DIMENSION NAME(3),I1(5), ICODEC(S)

bra 4 EQUIVALENCE(REG, IREG)

a5 DATA NANMEC1)>NAME(2),NAME(3)/2HPR,2H0G,2HR 7/
NIV 6 1,IC10,1C2)5,1(3)51C405,1(5)/A51525354/

M5 7 CALL RMPARC(CICODE)

QYIE 10 REG=EXECCICODENAMELTIC(1)>I(2),I1(3),104),1(5))
B89 IFCIREG.ESR ) GO TO 29

2918 FAJSE

Udll GO IO 19

val12 249 CALL AMPAXCI)

Wwala VRITECLL123) (1CJ)sd=1,5)

Jal4da 1 rORMAT(SIE)

wals END

vole ENDS

¥oo1 FTNsL

have PROGRAM PrOGR

a0 3 DIMENSION I(5),K(5)

a4 DATA KC(1)HK(2)sK(3)K(4)sK(5)/55,€65,75&59/
G5 CALL RMPARCI)

S PR PAUSE

BIVION| WiRITECL>128) (I10d)sJd=155)

DI 120 FORMAT(5I2)

DAY CALL PRTNC(K)D

2010 END

a1l ENDS

RTEII/tI1-109

PROGA schedules PROGB and passes it 5 integer parameters (line 8), then accepts 5 integers passed back
from PROGB when PROGB completes (line 12).

PROGA tests the “A” register (line 9) to see if PROBG was actually scheduled by PROGA.

PROGB is scheduled by PROGA, accepts S integers from PROGA (line 5) and then retumns 5 integers to
PROGA (line 9).

CRe . Ttere
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LY
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SCHEDULE PROGB WITH wAlTY,

®(ON,PROGA,9
PROGB t PAUSE naNd
iGOpPROGB
21223 4
o] -] 7 8 S

SCHEDULE PRDGB w]lTH WAIT,

PROGB ABOKTED OR OFFED RY "OFHOPERATOR REGLEST wWHILEF
PROGA wAS WAITING FOR PROGB TO CCMPLETE, FIRST
RETUKNED PARAMETER IS SET T0 10eceoR (=32768 DECIMAL),

*ON,PRCGA,S
PROGB & PAUSE J000
*0OF ,PROGB, 1
PROGB ABORTED
=32768 0 @ @ a

SCHEUULE PROGB WITHOUT WAIT,

*ON,PROGA,1Q
%0 18432 18486 P 12349
PROGB § PAUSE 2009
*G0,PROGB
1223 4

RTEI/111-110
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SCHEDULE PROGB WITH WAIT AND QUEWE (PROGB NOT CCRMAMNTY,

*ON,PROGB
PROGB ¢ PAUSE Bung
iUN’PROGA,ES
«ST,PROGA
S0 9 © w e ¢ o0 ¢
«5T,PROGB
6 6 v ¢ @ ¢ e o
w0F ,PROGB '
PROGB 3 PAUSE aneY
«G0,PROGR
123 4
5 ) 7 8 9

SCHEUULE PROGRAM WITHOUY WAIT BLY WITF QUELE (PROGE
NOT UGRMANT),

*0ON,PROGB
PROGB & PAUSE 7,117, 1%

*0ON,PRKOGA,24
«ST,PROGA

5¢ & @ 2 2 © @ ©°
«ST,PROGB ‘

60 6 @ e e o o ¢
iDF,PROGB

S0 18432 18488 2 12349

PROGB 3 PAUSE Ao
RTEN/IIN-111
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PROGRAM SEGMENT LOAD

TO LOAD A BACKGROUND SEGMENT OF THE
CALLING PROGRAM FROM THE DISC INTO
THE BACKGROUND OVERLAY AREA AND
TRANSFER EXECUTION TO THE SEGMENT

DIMENSION NAME (3)

NAME (1) = xxxxxB
NAME (2) = xxxxxB
NAME (3) = xxxxxB

CALL EXEC (8, NAME, IPRM1 . .. IPRM5)

v

OPTIONAL PARAMETERS
TO BE PASSED TO
SEGMENT

RTEIlI/I1-112
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FTN,L

12

12

EXAMPLE

PROGRAM HOW(3)
DIMENSION NAME(3)

DATA NAME/2HHOD, 2HW1, 2H
WRITECL,12)

FNRMAT (*'"HOW =)

CALL EXEC(8,NAME)

IND

PROGRAM HOWI1(5)
DIMENSINN NAME(3)

DATA NAME/2HHO, 2HU?2, 24
WRITECL,13)
FORMAT("ARE «')

CALL EYEC(8,NAME)

CALL HOW

END

PROGRAM HAW2(5)
WRITEC1,13)
FORMAT("YOU?'™)
CALL EYEC(5%)
CALL HOV

END

ENDS

/

RTEIlI/NNI-113
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PROGRAM SUSPEND

SUSPENDS THE CALLING PROGRAM UNTIL RESCHEDULED
BY THE GO OPERATOR REQUEST

CALL EXEC(7)

_OR -
PAUSE STATEMENT

RTEII/II-114

When the program is rescheduled with the GO operator request and parameters it may retricve the
parameters as follows:

DIMENSION TPRAM(S)

PAUSE
CALL RMPAR (IPRAM)

810




TIMED EXECUTION (INITIAL OFFSET)

PUTS A PROGRAM IN THE TIME LIST FOR SCHEDULING AT

SPECIFIED TIME INTERVALS, STARTING AFTER AN INITIAL
OFFSET TIME

DIMENSION NAME(3)
DATA NAME(1), NAME(2), NAME(3)/2Hxx, 2Hxx, 2Hx A/
CALL EXEC (12, NAME, IRESL, MTPLE, -10FST)

NAME NAME OF PROGRAM TO PUT IN TIME LIST OR IF
NAME = @ PUT CALLING PROGRAM IN TIME LIST

IRESL EXECUTION INTERVAL UNITS CODE

1= MILLISECONDS x 10
2 = SECONDS

3 = MINUTES

4 = HOURS

e EXECUTION INTERVAL = IRESL x MTPLE (MTPLE < 4095)
e INITIAL OFFSET = IRESL x -IOFST | RTEN/MI- 115

811




EXAMPLE

GO DORMANT FOR 10 SECONDS THEN EXECUTE EVERY ONE SECOND

FTN»L
PROGRAM TIMER
DIMENSION I1(5
CALL RMPARCI)
IFCICL) eNELA)
CALL TIME

)

GO TO 10

CALL EXEC(12,0,52,15,=1()

10 CALL TIME
I1C1)y=1
WRITEC(1,102)

107 FORMAT("EXECUTEDR)
CALL EXEC(6,9,0,1C1))

END
ENDS

FTN>L

SUBRQUTINE TIME

DIMENSION I(5

CALL EXEC(1l1,

WRITEC(Ll>100)
102 FORMAT(413)

END

END3

)
I
(I(5-K)>K=1,4)

*0N> TIMER» OV
13 41 22 42
13 41 32 46

EXECUTED
13 41 33

EXECUTED
13 41 34 50

EXECUTED
13 41 3% 5l

EXECUTED
13 41 36 4¢

EXECUTED
13 41 37 49

EXECUTED
13 41 38 49

EAECUTED
13 41 39 49

EAECUTED
13 41 40 49

EXECUTED

(93]
—
T

RTEN/II-116
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FTN-L

EXAMPLE

PROGRAM PROGA
DIMENSION NAME(3),I(5)

DATA
| CALL
CALL
CALL
END
END$
FTN>L

NAME (1) sNAME(2)>NAME(3)/2HPR>2H0G»2HB /
RMPARC(I)

EXECC(125NAME, I(1),I(2)5I(3))

TIME

PROGRAM PROGB

CALL

TIME

WRITE(1,10)
10 FORMAT("EXECUTED'")

END
ENDS
*ONsPR
13 47
13 48
EXECUT

ng;"f:l@"S EXECUTE PROGB ONCE AFTER 5
417 SECONDS HAVE ELAPSED

ED

*ON,PROGA»2,3,-18  EXECUTE PROGB EVERY 3 SECONDS

13 46
13 47
EXECUT
13 a7
EXECUT

56 45 AFTER 10 SECONDS HAVE ELAPSED

6 49
ED
9 49

ED
RTEI/INI-117
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TIMED EXECUTION
(ABSOLUTE START TIME)

PUTS A PROGRAM IN THE TIME LIST FOR SCHEDULING AT

SPECIFIED TIME INTERVALS, STARTING AT AN ABSOLUTE
TIME OF DAY

DIMENSION NAME(3)
DATA NAME(1), NAME(2), NAME(3)/2Hxx, 2Hxx, 2Hx /
CALL EXEC (12, NAME, IRESL, IMTPLE, IHRS, MINS, ISECS, MSECS x 10}

SAME AS INITIAL ABSOLUTE START TIME,
OFFSET VERSION HOURS, MINUTES, SECONDS,
MILLISECONDS x TEN

EXAMPLES

e EXECUTE ONCE AT 6:30 PM
CALL EXEC (12, NAME, 2, 0, 18, 30, 0, 0)

e EXECUTE EACH DAY AT 2:15 AM
CALL EXEC (12, NAME, 4, 24, 2, 15, 0, 0)

RTEHI/H1-118
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PROGRAM COMPLETION

TERMINATES THE CALLING PROGRAM OR ANOTHER
(A SON) THAT WAS SCHEDULED BY THE CALLING
PROGRAM (THE FATHER)

TERMINATE SELF

DIMENSION IPRAM(5)
CALL RMPAR (iPRAM)

CALL EXEC (6, @, INUMB, IPRAM(1), . .. IPRAM(E))
_v

OPTIONAL
TERMINATE ANOTHER PROGRAM

DIMENSION NAME(3)
DATA NAME(1), NAME(2), NAME(3)/2Hxx, 2Hxx, 2Hz /

CALL EXEC (6, NAME, INUMB)

RTEI/HI-119
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INUMB —1 = SERIAL REUSABILITY COMPLETION
@ = NORMAL COMPLETION
1 = MAKE PROGRAM DORMANT BUT SAVE
SUSPENSION POINT AND RESOURCES
2 = SAME AS OF: NAME, ¢"
3 = SAME AS OF, NAME, 1"

NAME NAME OF PROGRAM TO BE MADE DORMANT

IPRAM PARAMETERS TO BE SAVED FOR RETRIEVAL

. BY RMPAR WHEN THE PROGRAM IS RESCHEDULED
(TERMINATE SELF)

FORTRAN AND ALGOL COMPILERS GENERATE A PROGRAM
COMPLETION EXEC CALL WHEN THEY COMPILE AN END OR
STOP STATEMENT.

JSB EXEC  ICODE DEC 6

DEF *+2

DEF ICODE

RTE1/111-120
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EXAMPLE

2201 FTN,L

wauz PROGRAM TERM

QRS DTMENSION T (9)

0Ny 4 CALL RMPAR(I)

gaus IF(T(1) NE,®A) GO TO 1@
PApnA (.:Al,l__ EXEC(l?.@I?.!l-l)
BWURu7 N IC1ys1(1)+4

2RVR TE(IC1)JEQ,10) O TO 2@
nu9 CALL EXEC(6,2,0,1(1))
Al G I AL Latl FxEC(K,1,2)

nati FND

VAl g END§

WHEN PROGRAM TERM IS SCHEDULED BY ANOTHER PROGRAM, OR
THE “ON” OPERATOR REQUEST, IT WILL EXECUTE 10 TIMES, AT
ONCE PER SECOND. THE NUMBER OF EXECUTIONS IS SAVED IN ITS
ID SEGMENT FROM I(1) WHEN TERM COMPLETES AND RETRIEVED
BY RMPAR WHEN TERM EXECUTES.

RTEN/IH-121
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TIME REQUEST

RETURNS THE CURRENT TIME FROM THE REAL TIME CLOCK

DIMENSION ITIME(5)
CALL EXEC (11, ITIME, IYEfAR)

OPTIONAL

CONTENTS OF ITIME AND IYEAR AFTER CALL

ITIME(1) MILLISECONDS X10
ITIME(2) SECONDS

ITIME(3) MINUTES

ITIME(4) HOURS

ITIME(5) DAYS

IYEAR YEAR

RTEH/111-122
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READ /WRITE

TRANSFERS DATA TO OR FROM AN I/O DEVICE

DIMENSION IBUFR (size)

ICODE = (1 = READ, 2 = WRITE)

ICNWD = (LOGICAL UNIT = AND TYPE OF TRANSFER)

IBUFL = (DATA BUFFER LENGTH. WORDS (+), CHARACTERS (-))

REG = EXEC (ICODE, ICNWD, IBUFR, IBUFL, IPRM1, IPRM2)
\P/

“
DATA (OPTIONAL)
'BUFFER o DISC I/0 (TRACK AND SECTOR)
NAME o SUBSYSTEM PROGRAMMING
e CONTROL BUFFER NAME AND LENGTH

WHEN CALL COMPLETES:

“A” REGISTER = EQT WORD =5
“B"” REGISTER = TRANSMISSION LOG

THIS CALL IS GENERATED BY THE FORMATTER IN

RESPONSE TO AN ALGOL OR FORTRAN READ OR
WRITE STATEMENT.

RTEI/111-123
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ICNWD

(control word)

L I

15(14 13'12[11'10 9|8 7 ‘6|5 4 3|2 1 o
O 06 0 2|0 X A KV M LOGICAL
FUNCTION UNIT #
CODE

LOGICAL UNIT # =

0-63 DECIMAL

IF = @, NO DATA IS TRANSFERRED.

FUNCTION CODE DETERMINES NATURE OF DATA TRANSFER
SEE RTE-Il MANUAL FOR DETAILS

“Z" BIT =1, IPRM1 IS A CONTROL BUFFER NAME AND IPRM2

ITS LENGTH

RTEIlI/I11-124
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SUBROUTINE REIO

REG = REIO (ICODE, ICNWD, IBUFR, IBUFL)

A DISC RESIDENT PROGRAM IS SWAPPABLE IF IT
DOES ITS /0 THRU REIO

— AND -

® BUFFER SIZE <130 WORDS

e BUFFER ADDRESS >4TH WORD ABOVE
MEMORY PROTECT FENCE

—IF NOT -
e 1/01S DONE BUT PROGRAM IS NOT SWAPPABLE
e MAY BE USED FOR NON-DISC READ, WRITE, CONTROL

® A AND B REGISTER RETURN INFORMATION SAME AS
STANDARD EXEC CALLS

RTEN/-125
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DISC READ /WRITE

CALL EXEC(ICODE,ICNWD,IBUFR,IBUFL,ITRK,ISECT)

v Y
SAME AS NON-DISCI/0  DISC
TRACK#
AND
SECTOR #

ITRK DISC TRACK # @- 202 (7900), 8-255 (7905)
ISECT SECTOR #8- 95

THE HP 7900 AND HP 7901 DISCS HAVE 203 TRACKS PER
PLATTER, HP 7905 DISC HAS 256 TRACKS PER LOGICAL

PLATTER.

RTEIl/I11-126
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/0 STATUS

TO REQUEST THE STATUS OF A DEVICE PRIOR TO ISSUING

A READ, WRITE OR CONTROL REQUEST TO IT

OPTIONAL

|

CALL EXEC (13, LU, IEQTS5, IEQT4)
LN _

i o
DEVICE’S WORDS 4 AND 5
LOGICAL OF DEVICE'S
UNIT # EQT ENTRY
ARE RETURNED

RTEIN/111-127

8.23




/0 CONTROL

TO PERFORM VARIOUS 1/0 CONTROL OPERATIONS SUCH AS
BACKSPACE, WRITE END-OF-FILE, REWIND, ETC.

ICNWD = (LOGICAL UNIT # AND TYPE OF OPERATION)
CALL EXEC (3, ICNWD, IPRAM)

—VA-
(OPTIONAL)
LIST LINE SPACING

ICNWD

15

14 13 ' 12

7 T I
11 10 918 7 615 4 312 1 0

| FuncTion || LOGICAL |
CODE UNIT #

SEE RTE-1Il MANUAL FOR A LIST OF FUNCTION CODES.

RTE/111-128
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LABORATORY EXERCISE GUIDE #1

Objective

To provide an exercise in using the RTE-II Exec calls through writing a program.

Problem

Write a program, TIMER, for the RTE-II that will schedule another program. XXXX, and
compute its elapsed execution time.

TIMER is to request. on the system TTY, the name and any parameters required by program
XXXXX.

[f program XXXXX cannot be scheduled TIMER is to suspend itselt to allow a re-try. When
TIMER is rescheduled it is to be passed a parameter where: it its value is @ then re-try. if it
is | then terminate.

When XXXXX completes, TIMER is to print XXXXX’s elapsed execution time.

Example: *ON, TIMER
PROGRAM NAME? MEM
PARAMETERS?

MEM  NOT READY.
TO TRY AGAIN ... GO, TIMER.Q ELSE 1.

TIMER : PAUSE 0000
*OF  MEM
*GO, TIMER, 0
PROGRAM MEM  RUN TIME = 0: 0: 5.26

8-25



LABORATORY EXERCISE GUIDE #2

OBJECTIVE

To provide an exercise using the RTE Exec calls through writing
a program.,

PROBLEM

A message coded in ASCII has been written somewhere on the disc.
You are to write a program that will find this message and print
the message correctly on the list output device.

411
The complete message is stored on one track. The correct track
contains the ASCII code for "HP" in the word 0 of sector 0 and
also in the word 0 of the last sector. Each of the 10 lines are
stored on a sector within that track. Word 0 of each correct
sector contains the ASCII number of that line. Each line contains
60 characters.

PROCEDURE

Create a program that will provide a solution to the problem
outlined.

Remember any program can Read from an 'own' Disc track but only
the "holder" of the track may Write on it.

When the program prints the correct message it should make a
completion call.

The results should agree with the sample print-out below.

THE HP GAAZA [EAL-TIME EXECUTIVE CUSTNY TAILARS AN HP
21M¥ COMPUTER AND DISC STOPASEZ INTO A TRUE "ZAL-TIME
MULTI=-PROGRAMMING SYSTEM.

PROGRAMS FOR THE 9622 CAN 3E URITTEN USING THE HP 2T
ASSEMBLY LANGUAGE QR HP REAL-TIMZ FOTT2AN. THE NUMBZ® 0OF
PROGTWAMS IN THZ SYSTEM IS LIMITED OMNLY 3Y DISC CAPACITY
AND THZ DYNAMICS OF THE APPLICATION. TIEYMOTRY IS MINI-
MIZED 3Y CONFIGURING A TAILORED SYSTEM F=0¥ STANDATRD
MODIILES.

ROV RVAPD LW —

—

8-26



TRACK ALLOCATION

TO REQUEST THAT RTE-II ASSIGN A SPECIFIC NUMBER OF CONTIGUOUS
DISC TRACKS FOR DATA STORAGE

ICODE = 4, ASSIGN TRACKS TO PROGRAM
= 15, ASSIGN TRACKS GLOBALLY
ITRAK = NUMBER OF TRACKS REQUIRED

CALL EXEC (ICODE, ITRAK, ISTRK, IDISC, ISECT)
“

RETURNED INFORMATION
e  STARTING TRACK =
e  DISC LOGICAL UNIT
e  NUMBER OF 64 WORD SECOTRS/TRACK

IF BIT15 0F ITRAK =@, PROGRAM WILL SUSPEND IF TRACKS ARE NOT

AVAILABLE; IF BIT15=1THE PROGRAMWILL NOT SUSPEND AND
ISTRK WILL SET TO -1.

RTEII/111-129
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DISC TRACK RELEASE

TO RELEASE SOME CONTIGUOUS DISC TRACKS

ITRAK = NUMBER OF TRACKS TO RELEASE
ISTRK = STARTING TRACK NUMBER
IDISC = DISC LOGICAL UNIT NUMBER

PROGRAM TRACKS

CALL EXEC (5,ITRAK,ISTRK,IDISC)
. cnm—

NOT REQUIRED
IF ITRAK = -1
(RELEASE ALL TRACKS)

GLOBAL TRACKS

REG = EXEC (16,ITRAK,ISTRK,IDISC)

ON RETURN:

“A” REGISTER = 8 TRACKS RELEASED

-1 TRACKS NOT RELEASED, ONE
OR MORE IN USE

2 TRACKS NOT RELEASED, ONE

OR MORE NOT GLOBAL

RTEII/111-130
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Release Tracks
RELEASE ALL DISC TRACKS ASSIGNED TO APROGRAM

¥ RT, program name

RTEH/111-131
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PROGRAM SWAPPING CONTROL

ALLOWS A DISC RESIDENT PROGRAM TO LOCK ITSELF INTO CORE TO PREVENT IT FROM
BEING SWAPPED.

CALL EXEC (22,10PTN)

# = PROGRAM MAY BE SWAPPED
1 = PROGRAMMAY NOT BE SWAPPED
2 = SWAPJUST THE PROGRAM AREA

SWAP ALL OF THE DISC RESIDENT AREA

w
Il

PROGRAMS MAY NOT BE LOCKED INTO CORE UNLESS CORE LOCK WAS SPECIFIED AT
SYSTEM GENERATION TIME.

RTEIN/I11-133
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RESOURCE MANAGEMENT

(RESOURCE NUMBERING) '
ALLOWS COOPERATING PROGRAMS A METHOD OF SHARING RESOURCES

CALL RNRQ (ICODE, IRN, ISTAT)

15 14 5 4 3 2 1 0
WAIT ALLOCATE SET
OPTION OPTION OPTION
ICODE = NO NO C G L C G L
w A L L 0 L L 0
A B E 0 C E 0 C
| 0 A B A A B A
T R R A L R A L
T L L
IRN = RESOURCE NUMBER. RETURNED ON ALLOCATE;
REQUIRED OTHERWISE.
ISTAT = 0 NORMAL DEALLOCATE
{RETURNED) 1 RNISCLEAR (UNLOCKED)
2 RNISLOCKED LOCALLY TO CALLER
3 RNISLOCKED GLOBALLY
4 NO RN AVAILABLE NOW
5 ‘
6 RN ISLOCKED LOCALLY TO ANOTHER PROGRAM
7 BNISLOCKED GLOBALLY RTEN/H1-134
Cs
L:Q Q "~ , \,1_" — S k - f”'\‘“’ - e 0 \{ . -
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LOGICAL UNIT LOCK

ALLOWS A PROGRAM TO EXCLUSIVELY DOMINATE (LOCK) A GROUP OF 1/0 DEVICES

DIMENSION LUARY (number of LU s to be locked)

TR Lo A,'r.“?,v

CALL LURQ(IOPTN LUARY NOLU)

-
ARRAY OF LU'S

0[0j0000B = UNLOCK AN LU
11000008 = UNLOCK ALL Lu's 1O BE LOCKED
0000018 = LOCKWITH WAIT

10[00 018 = LOCK WITHOUTWAIT  ON RETURN:

“A"” REGISTER =
4=NO0 ABORT ON ERRORS

THIS CALL USES RESOURCE NUMBERS

.
-— —

1
NUMBER OF LU'S

TO BE LOCKED

LU LOCK

SUCCESSFUL

LU LOCK NOT SUCCESSFUL
NO RESOURCE

NUMBER AVAILABLE

ONE OR MORE OF THE
LU'S ALREADY LOCKED
BY THE PROGRAM

RTEI/11-135
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CLASS 1/0-READ /WRITE . -..

TRANSFERS DATA TO OR FROM AN 1/0 DEVICE. THE CALLING PROGRAM
NORMALLY DOES NOT WAIT FOR THE CALL TO COMPLETE.

DIMENSION IBUFR (size)
ICODE = (17, READ; 18, WRITE; 20, WRITE THEN READ)
ICLAS = 0, ALLOCATE A CLASS NUMBER;

1-255, A CLASS NUMBER TO USE

CALL EXEC (ICODE,\ICNWD, IBUFR, IBUFLAERML IPRM2, ICLAS}

SAME AS FOR ICODE= 10R2 USER INFORMATION

(IBUFR IS A DUMMY PASSED TO GET CALL
VARIABLE FORICODE = 17)

icLas [15la1312/1110 98 7 6|5 4 3|2 1 0

NO =0, PROGRAM IS PUT IN GENERAL WAIT LIST (STATE 3)
WAIT } IF MEMORY OR CLASS NUMBER NOT AVAILABLE.
BIT =1,"“A” REGISTER =-1,NO CLASS NUMBER AVAILABLE ON RETURN
“A” REGISTER =-2, NO MEMORY AVAILABLE FROM CALL
RTEI/UI-136
¥D\~u\o\-\ Toye e ot k\O\
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CLASS 1/0 - 1/0 CONTROL

TO PERFORM VARIOUS 1/0 CONTROL OPERATIONS SUCH AS
BACKSPACE, WRITE END-OF-FILE, REWIND, ETC., THE CALLING
PROGRAM NORMALLY DOES NOT WAIT FOR THE CALL TO
COMPLETE.

CALL EXEC (19, ICNWD, IPRAM, ICLAS)
\ ) \ )

SAME ASFOR  SAME AS FOR
STANDARD I/0  CLASS I/0 —
CONTROL CALL READ/WRITE
(REQUEST

CODE = 3)

RTEIN/111-137
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CLASS 1/0-GET

COMPLETES THE DATA TRANSFER BETWEEN THE SYSTEM AND USER
PROGRAM THAT WAS PREVIOUSLY INITIATED BY A CLASS REQUEST.

CALL EXEC (21, ICLAS, IBUFR, IBUFL, IRTN1, IRTN2, IRTN3)
ICLAS

WAIT
BIT

15

141312

21 0

COMPLETED.

AND B REGISTERS
ON RETURN:

LDO NOT DE-ALLOCATE CLASS NUMBER
— SAVE CLASS BUFFER

CLASS |

NUMBER

SUCCESSFUL GET

AREG,BIT15=10

A REG =
B REG = TRANSMISSION LOG

STATUS

IF NO CALLS HAVE COMPLETED FOR THIS CLASS.

NO } =0, PROGRAM PUT IN GENERAL WAIT LIST (STATE 3)
=1, RETURN IMMEDIATELY EVEN IF NO CALL HAS

UNSUCCESSFUL GET

A REG, BIT15=1

A REG = NUMBER QOF
REQUESTS NOT COM-
PLETED FOR THIS CLASS

RTEN/i11-138
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CLASS 1/0-GET
(cont.)

DATA IS RETURNED HERE FROM CLASS READ (17)

OR WRITE/READ (20) CALLS. ITIS A DUMMY VARIABLE
FOR CLASS WRITE (18) AND CONTROL (19) CALLS.
DATA BUFFER LENGTH; WORDS (+), CHARACTERS (-)

USER INFORMATION PASSED FROM CLASS READ, WRITE
OR WRITE/READ CALLS

REQUEST CODE RECEIVED BY DRIVER RETURNED HERE

ORIGINAL REQUEST CODE VALUE RETURNED IN IRTN3
17/20 (READ, WRITE/READ) 1

18 (WRITE) 2

19 CONTROL 3

RTEII/H1-139




EXECUTIVE ERROR CODES

WHEN THE EXECUTIVE DISCOVERS AN ERROR IN AN EXEC CALL, IT MAY TERMINATE
THE PROGRAM; RELEASE ANY DISC TRACKS ASSIGNED TO THE PROGRAM; PRINT AN

ERROR MESSAGE ON THE OPERATOR CONSOLE, (name ABORTED); AND PROCEED TO
EXECUTE THE NEXT PROGRAM IN THE SCHEDULED LIST.

MEMORY PROTECT ERRORS

MEMORY PROTECT VIOLATIONS THAT ARE NOT CALLS TO THE EXEC CAUSE THE
FOLLOWING MESSAGE:

MP name address ({address IS VIOLATING INSTRUCTION ADDRESS)

REQUEST CODE ERRORS

RQ name address {address IS THE ADDRESS OF THE ILLEGAL REQUEST

THE GENERAL FORM OF OTHER ERROR CODES

type name - address

WHERE: *type = A 4 CHARACTER ERROR CODE
name = THE PROGRAM NAME
address = THE ADDRESS OF THE CALL

RTEI/111-140
*SEE RTE-Il MANUAL FOR LIST OF CODES
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LABORATORY EXERCISE GUIDE #3

OBJECTIVE

To provide an exercise in using the RTE-II Class I/O Exec calls.

PROBLEM

Complete the partial programs, PROGA and PROGSB, listed below. PROGA is to read a record from
the TTY keyboard and pass the record to PROGB. PROGB is to print the received record on the TTY.

Verify your programming efforts by compiling, loading and executing your completed PROGA and
PROGB.

FTN,L
PROGRAM PROGA
DIMENSION IBFR(32), NAME (3)
DATA NAME (1), NAME (2), NAME (3)/2HPR, 2HOG, 2HB#/

®
]
]
C DO CLASS WRITE/READ TO LU §.
ICLAS = §
CALL EXEC (20,0,I1BFR,-64,IDMY ,JDMY ICLAS)
C
C SCHEDULE RECEIVING PROGRAM, PASS IT CLASS NO.
C
CALL EXEC (10,NAME ICLAS)
]
]
]
END
FTN,L
PROGRAM PROGB
DIMENSION IBFR (32), IPRAM (5)
C .
C SAVE CLASS NO., IPRAM (1) -
C
CALL RMPAR (IPRAM)
C
C ACCEPT DATA FROM PROG A USING CLASS GET CALL
C AND RELEASE THE CLASS NO.
C
CALL EXEC (21,IPRAM (1),IBFR -64)
]
]
]
END

8-39






SYSTEM GENERATION (TAPE)

LOADING
ORDER MEMORY MAP DISC LOGICAL TRACK
77700 | BBDL SYSTEM N
5.1.0. DRIVERS MODULES

/ P.R., TTY MAG. TAPE RELOCATABLE

4 /// BINARY START
AVAILABLE / k __________ SCRATCH

MEMORY

ABSOLUTE
17777 /// 7 CONFIGURED RTE-1I

RTE-H
GENERATOR

RARit

ENTRIES FOR
TABLES, RESPONSES
ETC.
. THE SYSTEM GENERATOR IS LOADED INTO MEMORY USING THE BBL.
. INITIALIZATION PHASE — ESTABLISHES DISC SIZE, TYPE, SYSTEM HARDWARE
INFO.
. PROGRAM INPUT PHASE — SYSTEM AND USER PROGRAMS ARE COPIED ON THE
DISC.
. PARAMETER INPUT PHASE — PROGRAM PRIORITIES AND TYPE CODES MAY BE
CHANGED.
. DISC LOADING PHASE — ALL TABLES ARE CONSTRUCTED AND THE ABSOLUTE

SYSTEM 1S CREATED ON THE SYSTEM DISC/DRUM.
RTEH/111-141
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ASSIGN ALL DEVICES THAT REQUIRE PRIVILEGED INTERRUPT IN
ORDER OF DECREASING SPEED.

AFTER THE PRIVILEGED DEVICES, ASSIGN THE PRIVILEGED INTERRUPT
1/0 CARD HP 12620.

ASSIGN THE TBG 1/O0 CARD HP 12539.

ASSIGN ALL DEVICES THAT DO NOT USE DMA IN ORDER OF DE-
CREASING SPEED.

ASSIGN ALL DEVICES THAT DO USE DMA IN ORDER OF DECREASING
SPEED.

IF AN 1/O EXTENDER IS REQUIRED AND THE EXTENDER DOES NOT
HAVE DMA CAPABILITY, THE ORDER OF STEPS E AND F CAN BE
REVERSED SO THAT ALL DMA DEVICES ARE IN THE COMPUTER
MAINFRAME. IF THIS STEP IS NECESSARY, MAINTAIN THE SAME
RELATIVE ORDER OF SPEED ASSIGNMENT AMONG THE DMA AND
NON-DMA DEVICES.

SELECT CODE ASSIGNMENTS

RTEI/111-142
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HP 7900 Moving Head Disc Worksheet

SUBCHANNEL 1

REMOVABLE

NO. OF TRACKS AVAILABLE

FIRST TRACK

SUBCHANNEL 0O

FIXED

NO. OF TRACKS AVAILABLE

FIRST TRACK

SYSTEM SUBCHANNEL NUMBER (LOGICAL UNIT 2)

AUXILIARY SUBCHANNEL NUMBER (LOGICAL UNIT 3)

SCRATCH SUBCHANNEL NUMBER

START SCRATCH (1.E. 1ST TRACK = 0)

9-3



HP 7905 Disc Worksheet

FILL IN UNIT NUMBER:
/—CYLINDER 411

[
!

CYLINDERO —

HEAD 0 S UNIT =

HEAD 1 ————-D \/

TIMING

HEAD I l
HEAD 2 -———————D

7

TRACKS SHOWN END-TO-END ON THREE SURFACES—-CIRCLE SUBCHANNELS:
CYLINDER 0 40 80 120 150 200 240 280 320 360 400 411

HEAD O —»
REMOVABLE

HEAD 1 \

HEAD 2 ——»

TRANSLATE STEP 2 TO NUMBERS:

SUBCHANNEL

NUMBER OF
TRACKS

STARTING
CYLINDER

STARTING
HEAD

NUMBER OF
SURFACES

NUMBER OF
SPARES

SYSTEM ?
(v)

AUXILIARY
(v) *

SCRATCH ?
(v)

94




RTE-lI

HP 7905 Moving Head Disc Initialization

INITIALIZATION PHASE
CONTROLLER CHAN?

#TRKS, FIRST CYL#, HEAD, #SURFACES, UNIT, #SPARES
FOR SUBCHNL -

0?

1?

2?

37

4?

5?7

6?

7?

/E
# 128 WORD SECTORS/TRACK?

SYSTEM SUBCHNL?

SCRATCH SUBCHNL?

AUX DISC {YES ORNO OR FTRKS}?
START SCRATCH?

TBG CHNL?

PRIV.INT.CARD ADDR?

9-7

FG SWAPPING?

BG SWAPPING?

FG CORE LOCK?
B—E;—CORE LOCK?
SWAP DELAY?
LWA MEM?
PRGM INPT?
LIBR INPT?

PRAM INPT?

INITIALIZE SUBCHNL:

1?

3?

67

7?

PUNCH BOOT?

TPRTE-20



INITIALIZATION PHASE

7900/7901 DISC
MH DISC CHNL?

FTRKS, FIRST TRK ON SUBCHNL
0>

%128 WORD SECTORS/TRACK?

SYSTEM SUBCHNL?

SCRATCH SUBCHNL?

AUX DISC {YESORNO OR =TRXS)?

START SCRATCH?

TBG CHNL?

PRIV._INT, CARD ADDR?

PRIV. DRIVERS ACCESS COMMON?

RTE-1II

Generator Input Worksheet

7905 DISC

CONTROLLER CHAN

= TRKS,FIRSTCYL =, HEAD.
0>

= SURFACES, UNIT. = SPARES FOR SUBCNL

27

3?

47

52

6?

9-8

FG CORE LOCK?

BG CORE LOCK”
SWAP DELAY?

MEM Si1Z€>

PRGM INPT?

LIBR INPT?

PRAM INPT?

INITIALIZE SUBCHNL

7?

PUNCH BOOT?

TPRTE-20



PROGRAM INPUT PHASE

CORE RESIDENT SYSTEM

1/0 DRIVERS

USER'S SYSTEM PROGRAMS

FOREGROUND CORE RESIDENT PROGRAMS

FOREGROUND DISC RESIDENT PROGRAMS

BACKGROUND CORE RESIDENT PROGRAMS

BACKGROUND DISC RESIDENT PROGRAMS
AND THEIR RESPECTIVE SEGMENTS

LIBRARY PROGRAMS

UTILITY PROGRAMS

SUBROUTINES

NO UNDEF EXTS

RTE-lI

System Configuration Worksheet

TABLE GENERATION PHASE

*#OF 1/0 CLASSES?
* # OF LU MAPPINGS?

* # OF RESOURCE NUMBERS?

* BUFFER LIMITS (LOW, HIGH)?

* EQUIPMENT TABLE ENTRY

Py, Computer

i Museam

PARAMETER INPUT PHASE EQT 01?
NAME, TYPE [PR [, RES [, MULT [, HR, MIN, SEC.
10'S/MS111) , DV , ,T= X =
EQT02?
,DV \ JTI= VX =
' ' ’ ' ' ' EQT 037
. , . . , . , 01V ,I= X =
/E EQT 04?
CHANGE ENTS?
,DV , T = X =
. , EQT 05?
, DV , ,T= X =
EQT 06?
i DV , , T = . & =
/E
EQT 07?
#OF BLANK !D SEGMENTS:
, DV , I= X =
EQT 08?
#OF BLANK BG SEG. ID SEGMENTS? .DV , I= JX =
EQT 09?
,DV ; JTI= JX =
FWA BP LINKAGE?
EQT 10?
DV , = S X=
/E

9-9



RTE-III

Generator Input Worksheet (Continued)

PROGRAM INPUT PHASE

CORE RESIDENT SYSTEM

1/OQ DRIVERS

USER'S SYSTEM PROGRAMS

FOREGROUND CORE RESIDENT PROGRAMS

FOREGROUND DISC RESIDENT PROGRAMS

BACKGROUND CORE RESIDENT PROGRAMS

BACKGROUND DISC RESIDENT PROGRAMS
AND THEIR RESPECTIVE SEGMENTS

LIBRARY PROGRAMS

UTILITY PROGRAMS

SUBROUTINES

NO UNDEF EXTS

PARAMETER INPUT PHASE

NAME, TYPE
10'S/MS) 111

PR [, RES [. MULT [, HR, MIN, SEC,

/E

CHANGE ENTS?

7 OF BLANK BG SEG. ID SEGMENTS?

MAX NUMBER OF PARTITIONS?

FWA BP LINKAGE?

SYSTEM LOADING PHASE
(NO USER INPUT)

TABLE GENERATION PHASE

*# OF 1/0 CLASSES?

* # OF LU MAPPINGS?

* = OF RESOURCE NUMBERS?

* BUFFER LIMITS (LOW, HIGH)?

* EQUIPMENT TABLE ENTRY

EQT 047
B ov. . . . T-= JX=
£QT 02?2
. DV T X=_
EQT 03?
- _.DV — LIz X=
EQT 04?
_.ov__ . . X=Xz
EQT 05?
- ..bv_ e X=X
EQT 06?
e bNV T=_ _ X=
EQT 07?
. .bv . = X=
EQT 087
by I-= X =
EQT 09?
DV , I = X =
EQT 10?
.DV I-= X =
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RTE-1I/1H

Table 6-6. Generator Input Worksheet (Continued)

* DEVICE REFERENCE TABLE ® INTERRUPT TABLE

1=EQT #? (SYSTEM TELEPRINTER)

2=EQT #7 (SYSTEM MASS STORAGE)

3=EQT #? (AUXILIARY MASS STORAGE)

4=EQT #? (STANDARD PUNCH UNIT)
5=EQT #? (STANDARD INPUT UNIT) _
6= EQT #? (STANDARD LIST UNIT)

~
n

EQT #?

8 = EQT #? (MAG TAPE RECOMMENDED) - '

9= EQT #7

10 = EQT #.7_ ’ B
—
e |
. »
15 = EQT #? /E '
4/5 .
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RTE-II

System Configuration Worksheet (continued)

SYSTEM BOUNDARIES PHASE

LIB ADDRS ——— (A) BG COMMON ———————— (G}

CHANGE LIB ADDRS? CHANGE BG COMMON?

FG COMMON (B) BG RES ADD . (H)

CHANGE FG COMMON? CHANGE BG RES ADD?

FG RES ADD ) BG DSC ADD )

CHANGE FG RES ADD? CHANGE BG DSC ADD?
FGDSCADD___ (D) SYSTEM STORED ON DISC

CHANGE FG DSC ADD? SYS SIZE: TRKS, SECS (10}
BP LINKAGE (X}

CHANGE BP LINKAGE?

SYSAVMEM _______ (F)

CHANGE SYS AVMEM?

BG BOUNDRY : (F)

CHANGE BG BOUNDRY?
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RTE-1N

Generator Input Worksheet (Continued)
RT COMMON  XXXXX

CHANGE RT COMMON? MODIFY PROGRAM PAGE REQUIREMENTS?

RT COMMON  XXXXX
BG COMMON  XXXXX

CHANGE BG COMMON?

BG COMMON  XXXXX

LWA BG COMMON  XXXXX
ALIGN AT NEXT PAGE?

LWA BG COMMON  XXXXX

PARTITION DEFINITION PHASE

LWA MEM RESIDENT PROG AREA  XXXXX
ALIGN AT NEXT PAGE?

/E

LWA MEM RESIDENT PROG AREA  XXXXX

SYS AV MEM:  XXXXX WORDS ASSIGN PROGRAM PARTITIONS?
1ISTDSK PG XX XXX

CHANGE 1ST DSK PG?

SYS AV MEM; XXXXX WORDS
PAGE REMAINING: XXXXX

DEFINE PARTITIONS

’ ’ .

/E

SYSTEM STORED ON DISC

SYSSIZE: _____ TRKS! SECS (10}

/E
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LWA MEM >

RTE-II

PROTECTED BASIC
BINARY LOADER

32K-077677
24K-057677
16K-037677

MEM. PROT.
FENCE —™

BG DISC RESIDENT

system buffering

BG CORE RESIDENT

system buffering

BG COMMON

BUFFERING AREA

system buffering

FG DISC RESIDENT

system buffering

FG CORE RESIDENT

system buffering

FG COMMON

MEM.PROT.///'

FENCES

RESIDENT LIBRARY

system buffering

REAL-TIME
EXECUTIVE

BASE-PAGE
POINTERS

2000

BASE PAGE
LINKAGE
AREA

BG DISC RESIDENT
LINKS

BG CORE RESIDENT
LINKS

1650

FG DISC RESIDENT
LINKS

FG CORE RESIDENT
LINKS

RESIDENT LIBRARY
LINKS

SYSTEM
LINKS

INTERRUPT
LINKS
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RTE-IIl PHYSICAL SYSTEM MEMORY MAP

256K MAX +~

DISC RESIDENT PARTITION
#n

_—

DRP n BASE PAGE

31

UNUSED AREA

D

hIN
\

DISC RESIDENT PARTITION
#1

DRP 1 BASE PAGE

SYSTEM AVAILABLE
MEMORY

DISC RESIDENT
PROGRAM LINKS

MEMORY RESIDENT PROGRAM
#n

)

ALY

3}
A\Y

MEMORY RESIDENT PROGRAM
#1

BACKGROUND COMMON

SYSTEM COMMUNICATION
AREA

~1777

- 1647

SYSTEM LINKS

FOREGROUND COMMON

SUBSYSTEM GLOBAL AREA

RESIDENT LIBRARY

MEMORY RESIDENT LIBRARY

LINKS
UNUSED AREA 7T

REAL TIME EXECUTIVE,
DRIVERS, LISTS, TABLES

MEMORY RESIDENT
PROGRAM LINKS

INTERRUPT LINKS

SYSTEM BASE PAGE

-0

RTEII/111-143
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