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INTRODUCT! ORY INFDRMATION

General

IBM Type | programming systems sre duerlbod in t'us nctnon TM
descriptions are general and are not ded to be
information, see the supporting Systems ﬁofouneo Library (SRL) publmum.

Program ldentification

Each program is sssigned a ni h

identificati

code. The first four

dlgmM'vthnmonwmehthomnmwnllmn The next two

sre a ng the program ciass. The last

three characters sre a sequence number. 'I’!m number may be three digits, or
two digits plus an X, R, or L.

Tzn Sn:hmgsg four-digit identification code includes an aslphabetic

360A:  All Type Il Application 360H: Type | Extension

Programs except Model 20 360M: Tape Operating System
3608: Basic Operating System 360N: Disk Operating tem
360C: Conversion 360P: Bassic Programming Support
360D: Type Il Programs 360S: Opersting
360F: Model 44 3607: Model 20 Card
360G: Model 67 Time Sharing 360U: Model 20 Tape

System (TSS) 380W: Model 20 Disk

5731-: Type | Extensions

The functional mnemonics used in the program identification are:

AD

AL~

AS

AT
AU
cB

ca

CcL

oC

> ]
DN

ED

EU

FO

LM

LD

Mi
os

PR
PL

Autochert: Not used for new programs. See Documentor (DC).
ALGOL Compiter

Assembler: A g which prep an object language program by

pfoducing sbsolute or relocatable machine code from a source program
- statements containing symbolic operation codes snd symbolic

oponndo

Automatic Test: Not used for new programs. See Program Test (PT).

Autocoder: Not used for new programs. See Assembler (AS).

COBOL Compiier: COBOL (COmmon Business Oriented Language) is a
language pnmanly | data p g. It is the result of
work by the Conference.on Data Syuwm Langusge (CODASYL), a
voluntary cooperstive effort by a8 number of users and manufscturers of
data processing equipment.
Comwmercial Transiator: Not used for new programs.
Communications Input/Output: Input/Output routines which
routines for communication devices or terminals.
Cont'ol Program: Afut of programs whlch pmvado tho management
y for P g 8Y
Conversion: Programs which facilitate the running of programs written
for one type on her type or config

include

Documentor: A prograsm which performs some or all of the functions of’

producinig, maintaining, controlling, and distributing text, tabular and
graphic information including flowcharts.

Data Management: See 10: Input Output.

Diagnostic: A program which facilitates computer maintenance by
detection and isolation of malfunctions or mistakes.

Editor: Programs which create and maintsin a system library (8
coliection of available programs, routines, and data which comprise an
opornmg lmom), or which logically bine, r or

or i of 8 prog or operating mtom

Emulator Progrlm Uud to designate the program part of an emulstor.
An ! is a ion of 8 program nnd oqmpmmt ldaptmom
which one sy to the f of . The
emulator uses the same form of input dats and can produce the ume
form of output data as the system being emulated.

FORTRAN Complhr FORTRAN (FORmula TRANSslation) closely

of . FORTRAN permits peopie who
are not tmnod programmers to prepare programs for 8 computer.
FORTRAN is especially useful in scientific and technical fields where
most probk are exp d in math ical form.

Input/Output: lnput/Output routines. DM (Dats Management) is an

alternative

Library Material: S Y prog ing developed | for inclusion in

a library (an orgamzod ion of dard, checked out routines). An
ple is 8 v redsig)

LM«' A which and deata (often

Prog!

s and :ubpfogrlms) to form a single
executable mochmo llnguago program.

Miscellaneous .
Oporatinq §ystom: Ar! integrated set of programs,

routines, and

Processors: Not used for new programs. )

PL/! Compiler: A program which compiler programs written in the' PL/1
Language.

Program Test: A program which facilitates the testing and debugging of
programs.

RC

SI

Remote Conwtlng Programs which p from
m::;ph remote terminals for immodmo or batch prooouino of individual
1

Report Generator and Report Program Generstor: A progrsm which
constructs a report or report-writing program in accordance with input
spacifications of the data file and of the desired report.

Simuistor: A program which permits the running on the simulator
machine of a8 program mtpnuod in the machine language of the
simulated machine.

System Librarian: See ED, Editor.
Sort/Merge
Symbolic Assembly Programs: Not used for new programs.

Supervisor: Prognmc(nmofmmm)wh-cﬁeormlﬁnmonmd
possibly the scheuuling of other programs.

Typo 1 Extension

Utility: Apmgnm ors mofprogmmwhmh sssist in the operation of
8 computer; diste data transmission,
simple loaders, dump pmmm, file omnmution routines, etc

Programming Services

The programs described

in this section have one of three service

classifications associated with them:

A
B
C

- Central and FE Programming Services
- Central Programming Services
- Local Programming Services available at a charge

_Not to be reproduced without written permission



: P 1.2
PROGRAMMING . . Mar 74
INTRODUCTORY INFORMATION

The service classification :. - for Type | programs,
plus selected Type Il programs, are on the *l;o!lowing pages. - :
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IBM ..o
Program Name - Program. Numbes/ Ref amming
" © - Aviiitabiiity ¢ cm«uénu:'xan
System/7
Host Program Preparation Facilities I , P
1130 (1130-5v-001) Now P 7.1 A
1800 (1800-5v-001) Now P 7.1 A
MSP/7 Host Preparation Facilities II .
Pacilities II Macro Library/Basic ;
08 (360A-TX-024) Met P 7.2
DOS (360A-TX-014) Mewr P 7.2 .
Facilities II Macro Libraty/mlocaeable ;
08 (360A~-TX-026) Mo 7.3
DOS (360A~TX-016) Mo P 7.1
Host Macro Assembler (ASM/7)
08 (360A-TX-021) yow P 7.4
DO8 (360A-TX-011) News r 7.4
Host Linkage Editor (LINK/7)
08 (360A-TX-025) Mewe P 7.5
DOS (360A-TX-015) Mowr P 7.5
Host Storage Load Formatting (rom'rﬁ)
OS (360A-TX-023) ; Mo P 7.5
DOS (360A-TX-013) rore P 7.5
Host Source Preparation (PREP/7)
0S (360A-TX-022) o P 7.5
DOS (360A-TX~012) o P. 7.5
Distributed System Program (S/370 or 5/360)
(360A-TX-032) . Now P 7.6 A
Distributed System Program (1130)
(1130-SV-002) Now P 1130.6
Distributed System Program (1800)
(1800-5v-003) Now P 1800.7
1BM System/360 Basic Operating System (BOS/360) )
Assembler 360B~-AS-309 P 360B.2 c
Basic Control Program 360B-CL-302 P 360B.1
I0Cs .
Consecutive Processing Macros , . 360B-10-303 P 360B.1
Indexed Sequential File Management . .
System (ISFMS) 360B~I0-304 P 360B.1
Direct Access Method 360B-10-305 P 360B.1
STR Macros 360B~10~310 P 360B.2
Autotest 360B-PT-306 P 360B.3
Report Program Generator (RPG) 360B-RG-307 P 360B.2
Sort/Merge 360B-SM~-308 P 360B.2
Process Communication - 1070 360B-SV~032. P 360B.3
Utilities - Group 1 360B-UT-300 P 360B.2
Group 2 ) 360B-UT-301 P 360B.2
Binary Synchronous Communication Macros 360B-CQ~-312 P 360B.1 )
Remote Job Entry Work Station 360B-CQ-311 P 360B.2 c
Basic Program Material and Ordering ‘
Instructions - Additional Program Material P 360B.4
System/360 Conversion/Service Programs
Emulator 1401/1460 32K Model 40 360C-EU~074 P 360C.1 c
Emulator 1410/7010 64K Model 40 360C-EU~-728 P 360C.4 . c
Emulator 1410/7010 Any Model 50 360C-EU-726 P 360C.3 C.
Simulator 1410/7010 360C~-SI-754 " P 360C.7 c
Emulator 7070/7074 256K Model 50, 65 360C-EU~725 P 360C.1 c
Simulator 7070/7074 360C-81-~753 P 360C.6 - C
Emulator 7080 256K Model 65 360C-EU-~727 P 360C.3 C
Emulator 709/90/94 512K Model 65 360C-EU~729 P 360C.5 Cc
Simulator 7090/7094 360C-SI-750 P 360C.5 C
FORTRAN IV to PL/I (F) LCP 360C-Cv=710 P 360C.8 C
ALGOL to PL/I (F) LCP ) 360C=-Cv=-711 P 360C.8 [
COBOL to PL/I LCP 360C~-CV-712 P 360C.8 C
COBOL to OS ANS COBOL LCP 360C-CV~713 P 360C.9 A
7094 Under OS Integrated Emulator for Mdl 85 360C-EU=-734 P 360C.9 [
7094 Integrated Emulator - S/370 . N
Model 165 - OS 360C-EU-740 P 360C.13 A
7070/7074 Integrated Emulator - R ;
§/370 Model 165 - OS 360C-EU-739 P 360C.11 A
/370 Model 155 - OS 360C-EU~-741 P 360C. 21 A
7080 Integrated Emulator - S/370 ; I e ‘
Model 165 - OS 360C=-EU=-737 P 360C. 12 A
1401/1440/1460 Integrated Emulator: - S/370
Models 155, 155II, 158 under OS 360C-EU=-735 P 360C.10 A
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IBM INDEX
Programming —_——
P'OM‘NU’DUGI’/ Progrommmg
Program Name " Availability Reference " mfx' ﬁci" L
stem/370_Conversion/Service Programs (Cont’d)
1410/7010 Integrated Emulator - S/370 Models
* - 155, 155II, 158 under OS 360C-EU~736 P 360C.10 A
DOS Emulator Under OS - S/370 Models 135,
145 and 155 - 0§ 360C~EU-738 P 360C,11 A
1401/1440/1460 Emulator - S/370 Model
145 with Compatibility Feature Under 0S 360C-EU~735 ® 360C.18 A
1410/7010 Fmulator =~ S/370 Model 145 with
“  Compatibility Feature Under 0S 360C~EU-736 P 360C,.19 A
140%/1440/1460 Emulator - S/370 Model 135 .
with Compatibility Feature Under OS 360C-EU~735 P 360C,21 A
§/360 Model 20 Emulator - S/370 Model 135
- DOS 370N-TIC=-002 P 3A0C.23 A
1401/1440/1460 Inteqgrated Fmulator for )
$/370 Model 155 under DOS. 3F0N=-EU~490 ? 360C.13 A
1410/7010 Integrated Emulator for S/370
" Model 155 Under DOS 370N-FU=490 P 360C.15 A
Emulating the 1401/1440/1460 on the
$/370 Model 145 Using DOS 370N-EU-490 P 360C.16 A
Emulating the 1410/7010 on the §/370
Model 145 Using DOS 370N-EU~490 P 360C.16 A
Emulating the 1401/1440/1460 on the
Model 135 Using DOS ) 370N=-FU=-490 P 360C.19 A
1401/1440/1460 Emulator for S/370 Model
135 with Compatibility Feature Under 0S 360C-EU-735 P 360C,22 A
7070/7074 Integrated Emulator for $/370
Models 155, 155II, 158 P 360C.22 A
Additional Program Material P 360C,25
System/360 Type III Programs
2495 - Utility Program (OS) 360D~-00.0,.020 See
Houston Automatic Spooling Priority System
(HASP-II) (OS) 360D-05.1.014 Catalog A
Conversational Remote Batch Entry (OS) 360D~05.1.016 of c
Control Program Cambridge onitor System .
(CP~67/CMS) 360D-05.2,005 Programs A¥*
POWER II (Priority Output Writers, Fxecution
Processors and Input Readers) 360D~05.2.006 A
IBM 1285/1287/1288 OCR Programming Support (0S) 360D-07.5.001 A
System/360 Model 44 360FP-UT~606 P 360F.2 c
thru . and
360FP-UT-620 P 360F.3
Basic Program Material and Ordering Instructions P 360F.3
Additional Program Material ) P 360F.3
IBM System/360 Model 67
Time Sharing System (TSS) 360G~CL~627 P 360G.1 (o]
Additional Program Material P 360G.5
IBM system/360 Tape Operating System (T0S/360)
Control Program 360M=CL=405 P 360M.1 [of
10CE 360M-I0-404 P 360M.1 c
Optical Character Readexr IOCS '360M=-10=417 P 360M.2 [
Assembler 360M~AS~465 P 360M.3 (o]
Report Program Generator 360M-RG-408 P 360M.3 (o]
COBOL 360M=-CB=402 P 360M.3 c
FORTRAN IV 360M~-FO~409 P 360M,3 C
Basic PL/I 360M~PL~410 P 360M.3 (o]
Sort/Merge 360M~SM~400 P 360M.4 c
Autotest 360M~-PT~407 P 360M.4 o]
Batch Utilities 360M~UT~403 P 360M.4 [
Supervisor (6K) 360M-SV~413 P 360M.4 o]
Supervisor (8K) 360M=-SV~U14 P 360M.4 c
MPS Utility Macros 360M-UT~411 P 360M.4 c
Compiler I/0 Modules 360M~I0+~412 P 360M.4 c
On-Line Test Executive Ptogram (OLTEP) 360M=-DN-418 P 360M.4 ']
Basic Program Material P 360M.5
Additional Program Material P 360M.6
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370N Program Identification Codes. These have programming

service glassification A.
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IBM
- Programning
; Program Number/ . | o ... . | Prossmming
Program Name Avaitability Reference Classification
IBM Disk Operating Svstem (DOS)

Supervisor h .
2301/2304 360N-5V=474 P 360N.2 C*
231172314/3330 . 370N=-SV=-495 P 360N.2 A

System Control and Basic IOCS 360N-CL~453 P 360N.2 Cc*

Direct Access Method IOCS Macros 360N-10~454 P 360N.3 Cc*

Consecutive Disk IOCS Macros 360N-10~455 P 360N.3 Cc*

‘Consecutive Tape I0OCS Macros 360N-10-456 P 360N.3 Cc*

Consecutive Paper Tape IOCS Macros 360N-10-458 P 360N.3 c*

Indexed Sequential File Management System ‘

IOCS Macros (ISFMS) 360N-10-457 P 360N.3 (o]
Compiler Input/Output Modules 360N=10-476 P 360N.4 ‘C*
MICR IOCS 360N-10-477 P 360N.3 Cc*
Optical Character Reader IOCS ' 360N-10-478 P 360N.3 Cc*.
Basic Telecommunications Access Method I0CS o

‘Macros (BTAM) 360N-CQ~-469 P 360N.6 Cc*
Queued Telecommunications Access Method IOCS

Macros (QTAM) 360N-CQ-470 P 360N.6 oL
Multiprogramming Support Utility Macro 360N-UT=471 P 360N.11 c
Assembler D 360N-AS=465 P 360N.7 c*
Assembler F -360N-AS-466 P 360N.7 c
Report Program Generator (RPG) 360N~RG-460 P 360N.9 C
COBOL 360N-CB-452 P 360N.7 c

DASD Assembler Macros 360N~-CB~-468 P 360N.7 (o]

ANS COBOL V2 360N-CB-482 P 360N.7 (o]

Language Conversion Program 360N-CV-489 P 360N.T A
Basic PL/I (Including DOS PL/I DASD Macros .

for 2311 ISFMS Files) 360N-PL-464 P 360N.8 [
FORTRAN IV 360N-F0-479 P 360N.8 A
FORTRAN IV Library Subprograms 360N-LM-480 P 360N.8 A
Basic FORTRAN IV 360N-FO~451 P 360N." (o]
Sort/Merge -~ Disk 360N-SM-450 P 360N." [o]
Sort/Merge - Tape (Disk Resident) 360N-SM-400 P 360N.°7 c
Sort/Merge - Tape/Disk 360N-SM-483 P 360N.17 ]
Autotest ' 360N-PT=459 P 360N.1" c
On-Line Test Executive Program 360N-DN~481 P 360N.12 c
Group 1 Utilities (Unit Record and Disk) 360N-UT-461 P 360N.197 Cr*
Group 2 Utilities (Magnetic Tape) : 360N-UT=462 P 360N.17 Cc
Group 3 Utilities (Data Cell) 360N-UT-463 P 360N.17 C
System Utilities 370N-UT-491 P 360N.11 c
Vocabulary File Utility Program for 7772 360N-UT~472 P 360N.6 A

- C

1401/1440/1460 Emulation =« COmpatLbility Support ) »
Ccs/30 360N-EU-484 P 360N.11 c
CSs/40 360N-EU~485 P 360N.11 -€

1401/40/60 - 1410/7010 Emulation - $/370 360N-EU-490 P 360N.13 c*

3735 Terminal Support 370M-C0=493 P 360N.6 A

360N-C0=493 '

Environmental Recordina and Editing 370N-UT=492 P 360N.14 A

Program Material and Ordering Information i ) P 360N.15-12"
bl DOS Version 4 (Release 27) has similar components: with



IBM..
1 Programming
) Number, / Program!ning
Program Name Program a1 Reference Service
9 , Availability ¢ Classification
1B System/360 Basic Programming Support (BPS/360)
Basic¢ Card Support
.Basic Assembler 360P-AS=-021 P 360P.1 C
Basic Utilities
‘Input/Output Support Package 360P-UT=-018 P 360P,1
Absolute Loader 360P~UT~017 P 360P,2
Relocating Loader 360P-UT~020 P 360P,.2
Dump Program 360P~UT~019 P 360P,.2
Report Program Generator (Card) 360P-RG~200 P 360P,2
FORTRAN IV (16K Card) 360P=-FO~205 P 360P.3
Basic Tape Support
Basic Tape System (8K) 360P~-AS~-091 P 360P.3
1287 Models 3 and 4 268~59
Report Program Generator (8K Tape) 360P-RG-201 P 360P.6
FORTRAN IV (Tape) 360P=-FO~031 P 360P.6
Sort/Merge (8K Tape) (1 channel) 360P-SM~043 P 360P.7
Sort/Merge (8K Tape) (2 channel) 360P-SM=044 P 360P.7
Autotest (Tape) 360P-PT~045 P 360P.8
Card and Tape Utilities (Single-Transfer)
Card to Printer and/or Punch 360P~-UT~050 P 360P.9
Card to Tape 360P-UT=~051 P 360P.9
Tape to Printer 360pP-UT=052 P 360P.9
Tape to Card 360P~UT=053 P 360P,.9
Tape to Tape 360pP~-UT~054 P 360P.9
Card and Tape Utilities (Special Purpose)
Initialize Tape 360P-UT=057 P 360P.10
Multiple Utility 360P=-UT-055 P 360P.10
Storage Print 360P-UT-056 P 360P,10
Tape Compare 360P-UT=-202 P 360P.10
DASD Utilities (Single Transfer)
Card to Disk 360P-UT-063 P 360P,11
bisk to Card 360P-UT-064 P 360P.11
Disk to Disk 360P-UT-067 P 360P,11
Disk to Printer 360P-UT-073 P 360P.11
Disk to Tape 360pP-UT~065 P 360P.11
Tape to Disk 360P-UT-066 P 360P,.11
DASD Utilities (Special Purpose)
Alternate Track Assignment (2311) 360P-UT-098 P 360P.11
Alternate Track Assignment (2321) 360P~UT-212 P 360P.12
Clear Disk 360P~UT~068 P 360P,12
Initialize Data Cell 360P~-UT=-204 P 360P.12
Initialize Disk 360P-UT-069 P 360P.13
Multiple Disk to Printer 360P-UT=-203 P 360P.13
Copy Disk to Tape and Restore Tape to Disk 360P~-UT-061 P 360P.13
Copy Disk to Card and Restore Card te Disk 360P-UT-062 P 360P.13
Copy Data Cell to Tape and
Restore Tape to Data Cell 360P~UT=-071 P 360P,13
Copy Disk to Disk 360P-UTr072 P 360P,13
16K Initialize Disk 360P-UT+206 P 360P,.13
16K Alternate Track Assignment 360P~-UT=207 P 360P.12
Distribution Program 360P-UT-208 P 360P.17
Paper Document Support
Input/Output 1231 N1 360P~I0~060 P 360P,.16
Input/Output 1412/1419 360P-10-058 P 360P.14
Input/Output 1418/1428 360P~-1I0~059 P 360P.15
Miscellaneous Support
Universal Character Set Utility 360P-UT-048 P 360P.17
$/360 Direct Access Stor Drive Initialization 360P-UT~213 Catalog
Dump/Restore 360P-UT-214 of
Regover/Replace 360P-UT-215 Programs
Modular File Maintenance 360p-UT-219 P 360P.17
RJE Work Station 360P-CQ-218 P 360P.17
Basic Program Material and Ordering
Instructions : P 360P,.18
Additional Program Material R 360P,19
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Continued
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IB INDEX
Programming
‘Program Number/
Program Name Availability Reference
System/360 & System/370 rating System (OS)
Primary Control Program (PCP) 3608-CI~566 P 360s.1
Multiprogramming with a Fixed Number of Tasks
(MFT) 360S8-C1-505 P 360S.1
Multiprogramming with a Variable Number of
Tasks (MVT), with Priority Scheduler, Disk
SYSIN 3608-C1-535 P 360s.1
Time Sharing Option 3608-CI~555 P 360S.4
MVT Model 65 Multiprocessing : 3605-C1~-535 P 360S.1
Data Set Control - Primary Data Management 360S-DM~508 P 360s.2
Access Methods
Sequential and Partitioned 360S-DM-508 P 3605.2
Direct (BDAM) 360S-DM-509 P 360S.3
Indexed Sequential (BISAM, QISAM) 360S-10-526 P 360S.3
P 360S.3
Telecommunications - Basic (BTAM) 3608-CQ-513 P 360S.3
BTAM Extension 3608-08-584 P 360S.3
Telecommunications - Queued (QTAM) 3608-CQ-519 P 360S.3
Telecommunications -~ TCAM 3605-C0-548 P 360S.3
Graphic Programming Services 3608-10-523 P 360s5.4
Graphic Programming Services for FORTRAN 360S-LM~-537 P 360S8.7
Graphic Job Processor (MFT or MVT) 3605~RC-541 P 360s.10
FORTRAN Subroutines for Data Transmission
between a S/360 and 1130 360S-LM~-542 P 360S8.7
Job Control from an 1130 to 2250 using ’
Satellite Graphic Job Processor (SGJP) :
(MFT or MVT only) 360S-RC-543 P 360S.10
Language Translators
ALGOL F ~ 360S-AL-531 P 360S.8
ALGOL F Library 360S-LM=-532 P 360S.8
Assembler E (18K) 360S=-AS-036 P 360S.8
Assembler F (44K) 3608=-A8=037 P 360S.8
COBOL E (17K) 3605~-C0~-503 P 360S.7
COBOL E Library 3608-LM-504 P 360S.8
Full ANS COBOL V2 Library 360S-LM-546 P 360s.2
ANS COBOL V2 3605-CB~545 P 360sS.8
FORTRAN E (15K) 3605~F0=092 P 360S8.7
FORTRAN G (80K) 360S=-F0=520 P 360S.7
FORTRAN H Version II (150K) 3605-FO0-500 P 360S.7
FORTRAN Library (E, G, H) 3608~IM~501 P 360s.7
PL/I F (44K) . 360S=-NL-511 P 360S.6
PL/I Subroutine Library 360S~-ILM=-512 P 360S.6 -
Report Program Generator (15K) 3605~RG~038 P 360S.8

Programming
Service
Classification

a>»ao

0o0»000
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IBM.....
) Programming —
Program . Number/ Programeming
Program Name Availability Referenee Classification
System/360 Operating System (0S/360) (Cont'd)
Service Programs
Linkage Editor E (15K, 18K) 360S-ED-~510 P 360S.9 [
Linkage Editor F Version 2 (44K, 88K, 128K) 360S-ED-521 P 360S.9 A
Loader 360S-LD~-547 P 360S.9 A
~Sort/Merge (16K minimum) 360S~5M-023 P 360S.9 C
TESTRAN 360S-PT~516 P 360S.10 C
Remote Job Entry 360S-RC~536 P 360s.9 A
Conversational Remote Job Entry 3608-RC~551 P 360S.10
Starter System for 2311 Residence 360S-CI-514 P 360S.16
Starter System for 2314/2319 Residence 3605-CI~534 P 360S.16
Starter System for 3330 Residence 360S-CI-560 P 3605.16 :
Independent Utilities 360S-UT-507 P 360S.10 C
0S/360 Utilities’ 360S-UT-506 P 3605.10 (o]
SERO, SER1, & EREP for Model 40,50,65,75 360S-DN~527 P 360S.11 A
Recovery Management Support for MFT
and MVT - Models 65, 85, System/370 360S-DN~539 P 360S.11
On-Line Test Executive 360S-DN-533 P 360S.11
0S/360 Service Aids ' 360S~DN-554 P 360S.11
FORTRAN Syntax Checker 360S~FO-550 C
PL/1I Syntax Checker * 360S~PL-552 [
2305 Additional Device Support 360S-0S-569 A
3330 Additional Device Support 360S~-0s-570
3211 Additional Device Support 360S-0S-571
Model 145 Additional Device Support 360S~-0S-572
2800/Mdl 65 Additional Device Support 360S-0S~573 : ’
TSO/DCB Parameters 360S-05-586 P 360S.4
System/370 Model 135 Additional Support 3605-0s-588
System/370 Model 195 Additional Support 360S-05-589
3410 Additional Device Support 3605-08-590 P 360S.12
3505 Additional Device Support 3608-0S-591 P 3605.12
3525 Additional Device Support 3608-05-592 P 360S.12
2996 Additional Device Support 360S~0S-593 P 360S.12
3270 Additional DIDOCS Support 3605-08~-594 P 360S.12
TCAM Additional Support for Releases 20.1, ) .
20.6, and 20.7 360S-08-577
TCAM Additional Support for Release 21.0 360S-0S~599
‘'CAM Maintenance for Release 21.6 ~3608~0S-595
65MP/TSO Additional Support 360S-0S-598
3735 FD Macros and Utility 360S~08-596
3270 BTAM 360S~0S8~579
Call/360 0S " 360A-CX-42X P 3605.19 c
Call-0S Basic - 360A-CX-44X P 3605.22 c
Call-0S PL/I - 360A-CX—-45X P 360S.22 [
Call-0OS FORTRAN 360A-CX~46X P 360S.23 C
Real Time Monitor 360A~SV~001 P 360S5.24 A
ASP - Asymmetric Multiprocessing System 360A-CX~-15X P 360s.25 A
. Program Material and Ordering Instructions P 360S.17
System/360 Model 20
Card
Basic Assembler 8K 360T-AS~-110 P 360T.2 [o]
Basic Assembler 360T-AS-001 P 360T.2
I0Cs 360T~10-002 P 360T.3
Sterling Currency Processing Routines 360T-LM~015 P 360T.6
Report Program Generator 360T-RG-010 P 360T.1
Punched Card Utility Programs
Programs I (Gangpunch/Reproduce, List/
Summary Punch) 360T-UT-100 P 360T.2
Programs II (Collate, Merge Sort) 360T-UT-101 P 360T.2
Basic Utility Programs
Except Trace 360T-UT~102 P 360T.2
Basic Trace (4K) 360T-UT-103 P 3607T,2
Basic Trace (8K) 360T-UT=-104 P 360T.2
Basic Trace (12K) 360T-UT-107 P 360T,.2
Basic Trace (16K) 360T-UT-105 P 360T.2
Communications IOCS 360T-CQ-003 P 360T.4
1419 I/0 Program 360T-10-029 P 360T.4
Universal Charucter Set Utility 360T-UT-108 P 360T.7
Remote Job Entry (RJE) Work Station 360T-CQ~113 P 360T.8
IQCS for BSCA 360T-CQ-111 P 360T.8
‘BSCA I/0 Error Statistics Printout 360T-UT-112 P 360T.10
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Remote Job Entry (RJE) Work Station
BSCA IOCS
PL/I

360w-CQ-203
360W-CQ-201
360W-PL~-207

360T.9
360T.7
360T.9

Basic Program Material

> ~Additional Program Material

360T.11
360T.11

" 'Not o be reproduced without written permission
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Program Name Availability Reference | . Swvica .
sys 360 Model 20
Tape
TPS Basic Assembler 360U-AS-130 P 360T.3 c
Basic Assembler 8K 360U-AS-153 P 3607.3
TPS Control and Service Programa '
Core Image Service 360U~-SL=-155 P 360T.6
Macro Service 360U-8L-156 P 360T.6
Card-Resident Control 360U=-CL-157 P 360T.6
IPL Tape-Resident System 360U-CL=-158 P 360T.6
Tape-Resident Control . 360U-CL-159 P 360T.6
Load System Tape Program 360U-SL-1482 P 360T.6
Copy System Tape Program 360U<SL=143 P 360T.6
Directory Service Program 360U-SL~-148 P 360T.6
Core-~Image Maintenance Program 360U-SL-145 P 360T.6
Macro Maintenance Program 360U~-SL-146 P 360T.6
Linkage Editor Program 360U-SL~147 p 360T,.6
TPS Report Program Generator 360U-RG-148 P 360T.1
TPS Assembler 360U-AS=-149 P 3607T.3
TPS Utility Programs ;
Card to Tape 360U~UT=-131 P 360T.2
Tape to Card 360U-UT=132 P 360T.2
Tape to Printer 360U~UT=-133 P 360T.2
Tape to Tape 360U~UT-134 P 360T.2
Initialize Tape 360U~-UT-135 P 360T.2
TPS Sort/Merge 360U~-SM-150 P 360T.5
TPS Input/Output and Basic Monitor Macro L
Definitions 360U~-10-151 P 360T.4
TPS I/0 Macro Definitions for 1419/1259 360U~I0-152 P 360T.4
Remote Job Entry (RJE) Work Station 360U-CQ-160 P 360T.8
1/0 Macro Definitions for BSCA 360U~-CQ-154 P 350T7.7
Disk (12K)
Control and Service
Disk-Resident Control Programs 360W-CL=-171 P 3607.6
Load System Disk Program 360W=SL-172 P 360T.6
Library Allocation Organization Program 360W~-SL~-173 P 360T.6
Physical and Logical Unit Tables
Service Program 360W=-SL-174 P 360T.6
Core Image Maintenance Program 360W-SL=-175 P 360T.6
Macro Maintenamce Program 360W=-SL~176 P 360T.6
Library Service Programs 360W~SL=-177 P 360T.6
Distribution Package Retrieval Program 360W=-SL~178 P 360T.6
Linkage Editor Program 360W~SL~179 P 360T,6
Copy System Program. 360W=-SL-205 P 360T.6
Macro Library Service Program 360W=SL=-206 P 360T.6
Report Program Generator 360W=-RG-~180 P 360T.1
Assemblex 360W=-AS-181 P 360T.3
Disk Sort/Merge 360W=-SM=-182 : P 360T.5
Tape Sort/Merge 360W-SM=-194 P 360T.5
Disk Utility : : )
Initialize Disk 360W-UT-183 P 360T.2
Alternate Track Assignment 360W=-UT-184 P 360T.2
Clear Disk 360wW=-UT-185 P 360T.2
Disk~-to=Disk 360W-UT-186 P 360T.2
Disk-to-Tape 360W-UT-187 P 360T.2
Tape-to-Disk 360W-UT-188 P 360T.2
Disk~to=-Card 360W-UT-189 P 360T,2
Card-to-Disk 360W-UT-190 P 360T.2
Disk=-to~Printer 360W=-UT-~191 P 360T.2
Tape-to-Tape 360W=-UT-195 P 360T.2
Tape-to-Card 360W-UT-196 P 360T.2
Card-to-Tape 360W-UT=197 P 360T.2
Tape~-to-Printer 360W-UT-198. P 360T.2
Initialized Tape 360W~UT=-199 P 360T.2
Disk Dump Program 360W=-UT-204 P 360T.2
Input/Output and Basic Monitor Macro
Definitions 360W-10-192 P 360T.4
Input/Output Macro Definitions for lll19/1259 360W~-10-193 P 360T.3
Honitor Generation Macro Def. 360W-10-200 P 360T.6
2152 Printer-Keyboard Macro Def. 360W~10-202 P 360T.7
P
P
P
P
P

P .1.9
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Program Number/ ' Programming
Program Name apars Reference Service
grar ) Availability Classification
1130 Computing System
Programming Systems
Card/Paper Tape Programming System o
Assemblex Card 1130-sp=001 P 1130.1 [of
. . Paper Tape 1130~-5P~-002 P 1130,1
-FORTRAN Compiler Card 1130-FO0=-001 P 1130.1
Subroutine Library Card 1130-LM-001 P 1130.1
Utility Routines Card 1130-uT~001 P 1130.2
Paper Tape 1130-0T-002 P 1130.2
Disk Monitor System . )
Version 2 Carxd 1130~05-005 P 1130.2 A
Paper Tape 1130-05-006 P 1130.3 Cc
1130/2250 Graphic Subroutine Pkg (GSP) : 1130-1M-008 P 1130.4
Data Transmission Subroutines 1130-1M-011 P 1130,5
Remote Job Entry ~ 1130 to S/360 1130-CQ-009 P 1130.5
1130 Distributed System Program (DSP) 1130-8v-002 P 1130.6
fat2llite Graphic Jcl Processor 113n=C0=-012 P 113n.5
PG 113°.rc.0ny P 1130.3
Additional Program Material P 1130.7
1450 Bank bata Processing System Programs
Programming Systems
1401/1440/1460 Autocoder (on disk) 1401-AU~008 c
10Cs 1440~10-010
Communications IOCS (1026/DDC) 1440-10-012 Catalog
Report Program Generator  (on disk) 1440-RG-020 of
sort 5 1440-SM=-030 Programs
Mexrge 5 1440-8sM-031
Disk File Organization Routines 1440~-UT=-040
Disk Utility Programs (1311) 1440~-UT=-041
1800 Programming System
Programming Systems
Assembler Card 1800-AS~005 P 1800.1 (o]
Paper Tape 1800-AS-006 P 1800,1
FORTRAN Compiler Card . 1800-FO-007 P 1800.1
Paper Tape  1800-F0-008 P 1800.1
Subroutine Libraries Card 1800~1M-003 P 1800.1
Paper Tape 1800-1M-004 P 1800.1
Utility Routines Card 1800-UT~001 P 1800,1
Paper Tape 1800~UT~002 P 1800,.1 c
Time Sharing Executive (TSX) 1800-08-001 P 1800.3 A
TSX Non Reentrant Subroutines 1800~1M-009 P 1800.2 A
Multiprogramming Executive System (MPX) 1800~-08-010 P 1800.3 A
MPX Spooling . 1800-sv-002 P 1800.5 (o
1800 Distributed System Program (DSP) 1800-sv-003 P 1800.7 A
Additional Program Material P 1800,8
3705 Communications Controller
System Support Program for OS 360H~TX~-035 P 360F,1 A
System Support Program for DOS/360 360H~-TX~036 P 3€0H.1
Network Control Program Support
Package 360H~TX~034 P 360H.2
Emulation Program Support
Package . 360H~-TX~-033 T 3FNH,2
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The following progranl which are’ divided into two groups == Pr runj. Syst
available from the" Pro;t’an Information Department. group i ng ystens and Aeplications, are

Each program is listed in order number sequence, with the current version and modification numbers, and
the date of the latest modification. If the modification number is zero, then no corrections have been.

t::::gnsince the announcement of the last versiom in: th:ls case, the date given is the date of the last

Branch Offices should insure that customers have the latest available veruon and modificati.on for all
Programming Systems and Application Programs: !

Programm|
Program Name _Program Number Reference Sl
Classification
Programming Systems
C

1401/1311 Autotest 8K 1401-AT=-081

Basic Autocoder 2K 1401~-Ap-005
1401/1440/1460 Autocoder 1401-AU-008

Autocoder Program 1401-aU-037

COBOL 4K 1401-CB-070

COBOL Conversion on 1401 /TO S/360/ 1401-CB-701
1401/1440/1460 FORTRAN IV 1401-FO=-051
1401/1440/1460 FORTRAN IV TAPE 1401-F0-052

FORTRAN 1II Language Conversion For 1401 1401-F0=-702

I0CS 1401-10-065

1401/1460 I0CS /ON DISK/ 1401-10~068

Card Systems Subroutine - 1401-1M=007

Basic 4K RPG 1401-RG=-022

1401/1460 RPG on Disk 1401-RG-032

FARGO 1401-RG-045

Report Program Generator 140)1-RG-048

System/360 RPG Translator 1401-RG=700

Sort 7 1401-SM~-060

Merge 7 1401-sM-061

1401/1311 Sort 6 1401-SM-062

Merge 6 1401-SM~063

Symbolic Programming System /SPS 2/ 1401~-sP-030 Catalog
Card Systems Utility Programs 1401-UT=-001

Tape Utility . 1401-yT=-025

Tape to Printer 1401~UT=-026 of
Card to Tape Utility 1401-UT-027

Tape to Card Utility 1401~-UT=-028

140171311 File Organization 1401-UT=-052 Programs
1401/1311 Disk Utilities 1401-UT=-053
7040/44-1401 Periph.yt.Pgm./See PR-154/ 1401-UT-157

1401 Peripheral Util. Prog. /PR=130/ 1401-UT~-158

Input Program /7090-SI-162/ 1401~-UT=-938
08/1410/7010/ Autocoder Processor 1410-AU-968

COBOL Processor /PR-155/ 1410-CB~969
0S/1410/7010/ FORTRAN Processor 1410~-F0-970

Basic IOCS /See PR-155/ 1410-10-966
0S/1410/7010/ Random-Proc. Scheduler - 1410-10-967
0S/1410/7010/System Generation Programs 1410-M1~965
0S/1410/7010/File Organ. Sys. FOR 1410-M1-977

Sort/Merge 12 1410~-sM=-112

1410-1301 Disk/Sort 1410-SM-137
0S/1410/7010/Generalized Tape Sort. Prog 1410-SM=-971
0S/1410/7010/Generalized Sort. Prog. 1410-SM=-972
0S/1410/7010/Resident & Trans. Monit. 1410-8V=-962
08/1410/7010/Tele-Processing Supervisor 1410-sV-964

Card/Tape Utilities 1410-UT=-106

141071301 Disk Utilities 1410-UT-126

Multiple Utility 1410~-UT-147
QS/1410/7010/ Linkage Loader 1410-UT=-963

Utility Programs /PR-155/ 1410-UT=-973

I0CS 1440-10-010

1440 Communications IOCS %1026/DDC 1440-10-012

1440 RPG On Disk 1440-RG~020

1440 Sort 5 1440-SM~030

Merxge 5 1440-5M=-031

1440 File Organization Routines 1440-UT-040

1440 Disk Utility 14480-UT-041

“Not to be reproduced without written permission




IBMAP Macro Assembly
Assembler /7090~-SI~162/
Monitor

IBLDR

IBSYS Basic Monitor
Utility Package

Update

7090-5P-804
7090-5P~936
7090-5V-801
7090~8V-802
7090-5v-918
7090-UT=927
7090~UT-978

] DEX
mM Programming INDE
Program Name Program Number Reference . |. . Sewice
i it : ~ : S Classification
PORTRAN with Format for Cards . - 1620-F0~-004 c
FPORTRAN Pre-Compiler for Cards . 1620=-F0+006 .. -}
FQRTRAN I1I . ‘ .1620=F0-019
1620 FORTRAN w/Format for Printer 1620-F0=-037
1620 FORTRAN IXI with Auto Float 1620-FO-049
" Production Line Balancing 1620~-1M-~018
GOTRAN For Cards 1620-PR-011
1620 Monitor I 1620-PR-025
Monitor II 1620~PR=029
1620-1443 Monitor II Card 1620-PR~045
1620-1311 Sort Merge Card 1620-SM=047
SPS Two Pass for Cards 1620-sP=-009
SPS -~ 1620/1710 card 1620-SP-020
8PS III Card 1620-8P=-027
SPS III For Printer 1620-SP-035
COBOL Compiler 7040-CB~816
FORTRAN IV Compiler 7030-F0-815
8K FORTRAN 7040-FO-~960
0S8/16/32K/ Input/Output Control System 7040-10-952
8K I0CS . 7040-1I0-957
Subroutine Library 7040-LM~813
Processor 7040-PR=-954
Report Program Gen. 7040-RG=961
Generalized Sort 7040-SM=-953
Macro Assembly Library 7040-SP-814
8K Assembly Program . 70“0-51"'359
0S/16/32K Processor Monitor 7040~sV-811
Loader 7040-SV-812 Catalog
System Monitor 7040=-SV-951
8K System Monitor 7040-SV=-956 of
0S/16/32K/ Debugging Processor 7040-TA=-817
0S/16/32K/ 7040/7044 Update Program 7040-UT=-955
8K Relocatable Loader 7040~UT-958 Programs
8K System Editor 7040-UT-974
Utility Programs 7040-UT=975
COBOL/FOS Compiler 7070-CB-940
SPOOL System 7070-10~076
7070/7300 Disk IOCS 7070-10-905
7080 IOCS hibrary 7080-10-932
7080 Processor Library 7080-LM=-931
7080 COBOL Processor Lib, 7080~-LM-934
7080 Processor 7080-PR-930
IBCBC 7090-CB~806
Comm, Translator 7090-CT=921
IBFTC 7090-F0-805
~ FORTRAN II 7090-F0-928
IOCS 7090-10-919
Restart Program 7090-10-~976
IBLIB 7090-1LM~803
1BDLB 7090-PR-807
9 PAC 7090-PR-924
IBJOB 7090-PR-929
simulator /7090-SI-162/ 7090-S1-937
sort © 7090-5M-922

. Notto be} rgptodyced_ without written pemi;slon
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gg Programming

HGST PROGRAM PREPARATION FACILITY |

1130 (1130-Sv-001)
1800 (1800-Sv-001)

MSP/7 provides System/7 instructions plus functiona! system control and input/out-
put subroutines formatted as assembler/macro definitions to be added to host system .
Macro Libraries. These macro definitions added to the 1130/DM2.or 1800/MPX
macro libraries allow assembly of System/7 prog This blish upport
concept for System/7 that makes available, even to the user of the smallest System/

7, the extended facllitles and ease of use of macro level assemblers for prograr prep-
mtion.

The storage load is produced using the macro assembler and Output -Handler Facility.
This storage load can be outputted as follows:

. Punching a System/7 loadable paper tape on a 1055 paper tape punch.,

. Punching the load module to cards for later conversion to loadable paper tape.
A 2770 system with a card reader and paper tape punch may be used for this
conversion,

. Writing the load module to disk as a data set.

These macros are functionally grouped and are briefly summarized in the following
paragraphs. :

fication Macros prepare environmental data and provide for specification of the '

sical an onal characteristics of the system.

- System Macros provide for specification and inclusion, at assembly time, of subrou-
# to control System/7 facilities allowing the user to more easily utilize the capa-
bilities of his specific configuration,

The macros provide:
. System Initialization, Start timers/prepare input/output modules for operation,

. ‘Program check out and debugging facilities providing storage dump, snapshot
dump, and storage patch via printer keyboard or paper tape.

. Emor recovery routines to handle machine check, power failwe, and program
check interrupts.

. Subroutines to control the functions of the Operator Station input/output. ln-
cluded is interrupt handling and error recovery.

. Subroutines to allow control of the Senscr Based devices; analog input/output
and digital input/output.

. Subroutines that control the functions of the two natively attached timers of the
System/7. Available are time-of-day functions plus z. subroutine to control the
scheduling of various user tasks.

. 2790 Control Support

==  Subroutine allowing use of the System/7, with a 2790 contml as the
system controller for 2790 system units. (Supports from one to four
2790 controls per System/7.)

== Units supported include: .
2797 Data Entry Unit

2791 Area Stations

2792 Remote Communications 2798 Guidance Display Unit
Controller 11053 Output Typewriter

2793 Area Stations 1035 Badge Reader

2795 Data Entry Unit

2796 Data Entry. Unit

1BM maintenance of the System/7 and its associated 1/0 and terminals
requires the use of the 5010 Processor Module by the FE, with resultant
effect on system availability.

Asynchmnous Communication Control Support

—-  Subroutine to initiate and control data transfer to and from the System/7
via the asynchronous communication adapter.

-- A transparent data scheme to-permit the transfer of load modules to the
© System/7 for execution or punching to paper tape,
== Using the line control discipline of a 2740 Model 1 (with record
checking), the System/7 tan send and veceive data to and from a
360/370 host operating iinder control of DOS BTAM or QTAM,-
or OS BTAM, QTAM, or TCAM,

--  Basic Disk Support Macros

. Seek, Read, Write, and Write-Verify functions

. Multiple Seetor Operationy , including cylinder overflow support
. Multiple 5022 modules are supported (seeks may be overlapped)
. Emor handling routines

Access Macros provide, at assembly time, for inclusion of and linkage to. subroutines
That perform data transfers between System/7 and input/output devices.

Instruction Macros which include the System/7 input/output instruction and its ex-

tended the stop i and the assembler instruction PEND.
Other Functional Macros including the 1BM supplied (hh conversion, multiply, divide
and souare root subroutines.

System/7

P71
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Using parameters to specify only the specific functions of the system control and 1/0 *
subroutines needed, the macro assemblers provide the-modularity required to support
the wide range of available System/7 appliaﬁon configurations.

Classification: Type | with programming service classification A
Minimum System Requirements
For program preparation on a 1130 or 1800 .

Host preparation of Systém/7 storage loads is supported on the minimum machine
configurations required for the macro assemblers under 1130 DM/2 (1130-05-005)
and 1800/MPX (1800-05-010). However, the throughput of the macro assemblers
and the size.of the System/7 program which can be produced is highly dependent upon
the system configuration and available disk space on the 1130 or 1800 host.

To maximize host preparation throughput:
- A line printer is highly recommended,

- Macro Assembler working should be alt
operating system and MSP /7 macro library.

If all files must be allocated to a single disk, then the stnrage available for the |
incore symbol table should be as farge as posslble. This can be accompllshed
by. increasing Vcore (1800) or.upgrading core’ (1130)

The size of Systunﬂ program which can be assembled is dependem upon tbe number
of statements (i ng macro the ge statement length,
and the number of symbols (including macro generated symbols). To maximize the size
of program which can bé¢ assembied:

= A disk drive should be dedicated to working
then fifes should be d to provide a
one disk drive.

- When assembling on a one-disk system, a special MSP/7 assembly pack should
be built containing 2 minimum-sized operating monitor, the Macro Assembler, the
MSP /7 macros required by the application, and the MSP/7 Output Handler.
Remaining disk space should be allocated to working g

These and other host preparation techniques are documented in IBM System/7
MSP /7 Host Program Preparation Facilities 1130/1800 Macro Library: Programming
Guide (GC34-0021),

dto a different disk fmm the

If this is not possible,
size working storage area on

For Pfgram Execution

The System/7 programming support provides the (with the exception of systems having

a 2790 Conuvl #8195) capability of generating an object program to support the smallest
d (2K) confi with the capability to allow for expansion to any future con-

figuration.

Basic Program Material: 1130-SV-001 Host Program Preparation Facility

Documentation: One copy each of the Program Directory, IBM

System/7 WSP /7 Host Program P reparation Facilities 1130/1800 Macro

Library: Programming Guide (GC34-0021), and IBM System/7 MSP/7 Mes-

sages, Codes, and Operating Procedures (GC34-0023),

Machine Readable: Object code for 1130-MSP/7 Macro-Assembler, Supervisor,
two (2) subroutines; source code for Macro Library Extensions, Output Handler

Facllny, and sample programs .

Optiona! Program Material:

Documentation;: None (installation instructions for the optional material are in-
cTuded in the Program Directory)

Machine Readable: Source for 1130-MSP/7 Macro Assembler, Supervisor, and
wo (2) subroutines,

Ordering Information: Program Number 11305V001

Program Number Distribution Medium User Volume
Extension Type Code Requirement
Basic None 2315 ‘58 01
Optional  None DTR 9/800 28 None
DTR 971600 29 None
Additional Program Material;
Program Listings: Available on fiche from IBM C: ion, Microfick

Distribution, Mechanicsburg, When ordering specify: Group Code GJD1-1783,

Publications (available from Mechanicsburg): IBM S /7 Modular System
Programs (MSP/7) Logic Manual (GY34-0003), and IBM System/7 MSP/7
Stand-Alone Assembler: Programming Guide (Gc34-0022)

Notto be reproduced without written permission



Basic Program Materiai: 1800-SV-001 Host Program Preparation Facility

Documentation: One copy each of the Program Directory , IBM
System/7 MSP /7 Host Program Preparation Facilities 1130/1800 Macro
Library: Programming Guide (GC34-0021), and IBM System/7 MSP/7 Mes~
sages, Codes, and Operating Procedures (6034-0023).

Machine Readable: Source code for 1800 Macro Library Extensions, Output
‘Handler Facility, and sample programs, plus 1 conversion routme in object form.

Optional Program Material: None
Orderlgg lnformatlon Program Number 1800SV001

Program Number Distribution Medium User Volume
. Extension Type Code Requirement
Basic None 2315 58 0l

1316 52 01
. Additional Program Material; ‘

Program Listings: Available on microfiche from IBM C tion, Microfich
Uostriﬁutl'on,ﬂ‘ hanicsburg, When ordering specify: Group Code GJD1-1783,

Publications (available from Mechanicsburg): IBM System/7 Modular System
Programs (MSP/7) Logic Manual (GY34-0003), and IBM System/7 NSP/7
Stand~Alone Assembler: Programming Guide (GC34-0022),

P7.2
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MSP/7 KOST PROGRAM FﬁEPARATION FACILITY il
Facility Il provides:

Macro Libraries with System/7 fusiction system control and input/output subroutines
formatted as assembler/macro definitions

System/7 Host Macro Assamblers (ASM/7)

System/7 Host Linkage Editors (LINK/7)

System/7 Host Storage Load Formatting Program (FORMAT/7)
System/7 Host Source Preparation Program (PREP/7)

This support concept for System/7 makes available to the user of System/7 the
extended facilities and ease of use of macro level assemblers and Linkage Editors
for program preparation.

SYSTEM/7 MACRO LYBRARY/BASIC

0S 360A-TX-024
DOS 360A-TX-014

Functions include:

- Specification Macros

. Environmental characteristics
. Physical and operational characteristics of the system.
- System Macros

. System Initialization. Start timers, prepare feature modules for
etc.

. Timer control functions that provide for program timers, time of day clocks,
and scheduling of peviodic program execution. .
Two-way ion bety 7 and system tk
Station pnnter/keyboard '

. Program check-out and debugging facilities providing storage dump, snap-
shot dump, and storage patch via printer/keyboard or paper tape.

Error y to handle hine check, power failuwe, and prooram check
interrupts.

- Access Macros

Macros to control the functions of Digital, Analog,and Operator Station
input/output. These include interrupt handling and error recovery routines.

2790 Control Support

. Macros allomng use of the System/7, with 2790 control, as the

for 2 tem units, (Supports from one to four
2790 controls per System/7,) Support for up to 16 2791 or 2793
Area Stations per System/7 is provided by MSP /7.

- Macros for area station and attached device definiti , building Trans-
action Control List, and Data Entry Unit List,

- Units supported include: 2791 and 2793 Area Stations ... 2795,
2796, and 2797 Data Entry Units ... 2798 Guidance Display Unit
.. 1053 Output Typewriter ... 1035 Badge Reader.

L ’

gh the Operator

. Asynct C ication Control Support
- Macros to initiate and contro! data transfer via the asynchronous com-
munication adapter.
- A data scheme to permit the transfer of load modules to the System/7
for execution or punching to paper tape.
- Using the line contro! discipline of a 2740 Mode! 1 (with record
checking), the System/7 can send and receive data to and from a 360/

370 host operating under control of DOS BTAM or QTAM, or 0S BTAM,
QTAM, or TCAM.

- Other Function Macros

. Data conversion.macros.
Multiply-Divide.
Square Root.*
- Basic Disk Support Macros
. Seek, Read, Write, and Write-Verify functions.
Multiple sector operations, including cylinder overflow support.
Multiple 5022 Modules are supported. (Seeks may be overlapped.)
Disk Cycle Steal Feature 2664 is not supported.,
Error Hand!ing Routines.
Classnficatwn Type | with Programming Service Classification A.
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Basic Program Material - 0S 360A-TX-024 Macro Library/Basic:

Documentation: One copy each of the Program Directory , 1BM
System/7 MSP /7 Host Program’Preparation Facilities 1) Macro Library/Basic:
Programming Guide (GC34-0019),

Machine Readable: 80-column card images on 9-track 800/1600 BP| magnetic
macros and the sample program in source form,

Optional Program Material: None
Ordering Information: Program N
grogmp Number

360ATX024

Distribution Medium
Type Code

DTR 9/800 28
DTR 9/1600 29

User Volume
Requirement.

Basic None None

None
Additional Program Material:

Program Listings: Available on microfiche from IBM Corporation, Microfiche Dis~
tribution, W %\icsbwg. When ordering, specify: Group Code GJD1-1784.

Publications (available from Mechanicsburg): 1BM System/7 Modular System Pro-
grams /7 Logic Manual (GY34-0003).

Basic Program Material : DOS 360A-TX-014 Macro LIbmy/Basic

Documentation: One copy each of the Program Directory , 1B
System/7 MSP /7 Host Program Preparatnon Facilities 11 Macro Lnbmy Basic:
Programming Guide (GC34-0019),

Machine Readable: 80-column card images on 9-track 800/1600 BP! magnetic
macros and the sample program in source form,

Optional Program Ihterial: None
Ordering Information: Program Number 360ATX014

Program Number Distribution Ilediﬁ
Extension Type Code

None DTR9/800 28
DTR 9/1600 29

User Volume
Reguirement
None

None

Basic

Additional Program Material:

Program Listings: Available on microfiche from IBM Corporation, Microfiche Dis-
Fﬁm ﬂ'e‘c?ﬁnicsbug When ordering, specify: Group Code GJD1-1784.

Publications (available from Mechanicsburg): IBM System/7 Mlar System Pro-
grams '/7)-Logic Mamual (GY34-0003).

SYSTEM/7 MACRO LIBRARY/RELOCATABLE

0S 360A-TX-026
DOS 360A-TX-016

Macro L ibrary/Relocatable provides MSP/7 support macros that can operate in the
Linkage Editor environment.

Functions includé:

Specification Macros

Environmental characteristics.

Physical and operational characteristics of the system.

System Macros

System Initialization, Start timers, prepan feaun modules for operation,
etc,

Timer control functions that provide for program timers, time of day clocks,
and scheduling of periodic program execution,

Two-way communication between operator and system through the Operator
Station printer/keyboard,

Program check-out and debugging facilities providing storage dump, snap-
shot dump, and storage patch via printer/keyboard or paper tape.

Ervor recovery to handle machine check, power failure, and program check
interrupts.

Access Macros

Subroutines to comrol the functions of Digital, Analog,and Operator Station
input/output. These include interrupt handling and error recovery routines.

2790 Control Support

Macros allowing use of the System/7, with a 2790 control, as the
system controller for 2790 system units, (Supports from one to four
“2790 controls per System/7.) Support for a maximum of four 2792
model 1s (up to two per 2790 controls) or a maximum of sixty four
2791s/2792 model 15/2793s is provided by MSP/7,

.

Provides for multiple input/output channels . .. eioht data input channels
pemmitting concurrent operation of up to enght 2790 terminal devices,
each operating at up to 100 characters per second. In addition, five
output channels are available to permit printing of up to five 1053
_Printers simultaneously.

System/7 Utilization/Productivity ... Multiple lobes require additional
processing time on the System/7. MSP/7 utilization of the System/7
CPU is expressed below as a function of the number of lobes:

No, of 2790 Controls MSP/7 CPU Utilization
1 10 - 16%
2. 24 - 30%
3 33 -40%
4 42 - 50%

Macros for area station and attached device definition, building
Transaction Control List, Data Entry Unit List, GDU transaction
definition, Lobe Error Recovery procedure, and Lobe On-Line
Diagnostics,, Lobe Fault Isolation, and Lobe Error Display system
routines,

Units supported include; 2791 and 2793 Area Stations , 2792

Remote Communications Controller .., 2795, 2796, and 2797

Data Entry Units .., 2798 Guidance Dssplay Unit ... 1053 Ot~

put Typewrites ,,, 1035 Badge Reader,

On-Line Diagnostics: For both area stations and 2792, Invokable
. from any local or remote area station or from 5028 for 2792. Pre-

requisite for systems with more than 16 area stations, with a 2792,
more than 16 area stations , or where sy ilability is critical,

Asynchronous Communication Control Support

Macros to initiate and control data transfer via the asynchronous com-
munication adapter.

A transparent data scheme to permit the transfer of load modules to the
System/7 for execution or punching to paper tape.

Using the line control discipline of a 2740 Model 1 (with record
checking), the System/7 can send and receive data to and from a 360/
370 host operating under control of DOS BTAM or QTAM, or 0S
BTAM, QTAM, or TCAM, .

Binary Synchronous Communications Achner Support

Communications Access Method macros to initiate and control data
transfer via the Binary Synd'-mm'&mnmiatim Adapter, -

The BSCA feature allows remote connection of a System/7 as a processor
terminal to: .

System/370 Models 115, 125, and 135 (via the Integrated Com-
munications Adapter),

Sy;tem/SN Models 115 or larger (via the 2701, 2703, 3704,
or 3705)

System/3 Mode! 6 or 10 or 15 (via the System/3 BSCA)

Another System/7 (via the BSCA)

Both EBCDIC and ASCI transmission codes are supported under software
control, Transparent mode is standard but allowed only with EBCDIC,
Note: System/370 Model 135 ICA will not aliow transparent and non-
transparent code support on the same line,)

Oommication may be over any two or four wire links on point-to-point
. itched) or multipoine configurations, In point-to-point
configmltions the System/7 is supported as a processor terminal, Ina
multipoint wnfigum-on, System/7 is supported as a tributary station only
~ with no multipoint central capability available, Transmission is half duplex
and data transfers in and out of System/7 storage are by means of a direct
storage access mechanism on a cycle stealing basis,

The System/7 BSCA provides the capability of remote initial program load
(PL) from another system, Initiation of the IPL is controlled by the remote
system, A System/7 can bie IPL'd from a remote system when it is con-
figured as a processor terminal on a point-to-point switched line or as a
tributary station in a multipoint configuration, The IPL message is trans-
mitted in transparent EBCDIC only,

The System/7 BSCA is supported as a BSC terminal by: BTAM under
DOS/VS; by BTAM and TCAM under 0S/VS1 and 0S/VS2; by 3704/
3705 emulation mode, by System/3 Multifine/Multipoint (ML/MP),
RPG I} and Comnumcahon Control Program (CCP),

Other Function Macros

Data conversion macros.
Multiply-Divide,

Square Root,

Dynamic Buffer Management,

Variable Length Character Manipulation.
Double-Word Integer Arithmetic,
Simultaneous Disk Services,
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= ' Basic Disk Support Macros
. Seek, Read, Write, and Write-Vercfy Funcuons.
. Multiple Sector operations, including cylinder overflow support.
- Multiple 5022 Modulgs are supported. (Seeks may be overlapped.)

+ - Disk Cycle Steal Feature 2664 is supported when use with 5010 feature 2662,
. Emror handling routines.

w.Symbolic File Support Macros
Suppoded disk file organization includes:
. System/3 compatible, Volume Table of Contents (VTOC).

. Directorized data sets with suballocation of data set space into subdata sets
called members.

. Programs stored to disk as members of a directorized data set.
. Data sets comprised of one or more tracks, members comprised of one or more
Support Provides: . .
. Storage-resident and d-sk-fesndem versions,
. Access routines to load data sets or members,
OPEN routine to locate data sets or members and make available for access.
. Dynamic Allocation and Deletion of members of directorized data sets.

Access routines to SEEK, READ, WRITE, GET, PUT data set or member
records, -

. - CLOSE routine to make data sets or :»:mbers unavailable for access.

« Retrieval and execution of program members via @ FETCH macros.

. Routine to wait until a specific volume or any volume comes ready,
Access routines support: : :

Basic Access Method - Access to data sets or members by relative sector
number. One request alfows read and write of mulliple Sectors acress track
and cylinder boundaries .,

.  Direct Access Method - Access to fixed length records of data sets or mem-
bers rendomly by relative record number. GET and PUT of records also
provides for sequential input/output of records (hecord number is incremented
by one after each access).

. Program A Method - S..,..,.. ts the loading and retrieval of a program to
a progy ber already defined under the Disk Support System,:

. Variable Seament Access Method - Access to variable length records as if
they were on a sequential device, Provides for backspace of records , rewind
of data set, etc,

. Sequential Access Method - Provides device independent input and output
for sequential devices. Support is provided for the 5028 Operator Station,
5022 Disk Storage Module, 129 of 5496 Data Recorder and 7431 Serial
Printer,

Communications Access Method - Provides support for Binary Synchronous
Communications Adapter at the logical record (GET, PUT) level and the
physical record (READ, WRITE) level,

The allocation of disk space and the use of the OPEN facility allows the user to refer-
ence a data area on disk by symbolic name rather than disk address. OPEN logjcally
connects a disk data area to the symbolic name referenced in the application program
and can be either within the program at 'assembly time or in conjunction with the Disk
Support System at the time the program is loaded for execution.

NOTE: System/3 System/7 data interchange

System/3 to System/7
" System/3 files (data sets) marked as Direct, Index Sequential, and
Consecutive may be read on the System/7 using the Basic Access
Method or the. Direct Access Method.

System/3 files (data sets) marked as Variable Length Spanned Unblocked

ial may be d on the System/7 using Basic Access -
Method or the Variable Segment Access Method. System/7 FO RTRAN
used VSAM and DAM,

System/7 to Systém/3
System/7 data sets marked as Direct (built by the Direct Access Method)
may be opened by System/3 data management and accessedas a con~
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-  WAIT/POST Macros.

A program WAITING for the completion of an event can,relinquish controf and free
its interrupt level. for other use. The WAIT/POST Macros:

Save regi s in d ically all ! o

2

A ically restore register contents and reactivate the supported program
when completion of the event is POSTED.

. Facilitates overlap of processing with jnput/output operations.
Classification: Type | wjth programming service classification A.

Basic Program Material; 0S 360A~TX~026 Macro Library/Relocatable

Documentation: One copy each of Program Directory .., MSP /7 Macro Library/
Relocatable: Coding the Input/Output Macros (6034-0020) . Coding the
Processing Macros (GC34-0008) ... Coding the 2790 Control Macros (GC34~
0024) ... MSP/7 Installation and Nucleus Generation Guide (GC34-0031) ...
MSP/7 Control Blocks (GC34-0033),

Machine Readable: 80-column card images on 9-track 800/1600 magnetic tape,
macros’ (con d and d), 2790 On-Line Diagnostics, and
the sample programs in source form, Ce .

Optional Program Material: None,

Ordering Infi ion; Program Number 0S 360ATX026
Program Number . Distribution Medium User Volume
Extension Type Code Requirement
Basic None MT 9/800: 28 1 -2400' reel

MT 9/1600 29 1 -2400' reel
Additional Program Material:

Program Listings: Available on microfiche from IBM Corporation, Microfiche
Distribution, mcechanicsburg, When ordering, specify Group Codes GJD1-1790
and GJD1-1794),

Publications (available from Mechanicsburg): 1BM System/7 Symhbolic File Sup-

port (3F5): Program Logic Manual (GY34-0018) Understandmg MSP/7
(GC34-0027)..,. MSP/7 Binary Syn ication: Program Logic

Manual (GY34-0012) 1BM System/7 Macro Lnbravy/ReIocatable Program
Logic Manual (GY34-0010)

Basic Program Material: DOS 360A-TX-016 Macro lerary/Relocatable

Documentation: One copy each of Program Directory ... MSP/7 Macro lerary/ .
Relocatable: Coding the Input/Dutput Macros (GC34-0020) . Coding the
Processing Macros (GC34-0008) ,,. Coding the 2790 Control Macros (GC34-
0024) .. MSP/7 Installation and Nucleus Generation Guide (GC34-0031) ...
MSP/7 Control Blocks (GC34-0033),

Machine Readable: 80-column card images on 9-track 800/1600 bpi magnetic
tape. MSP/7 macros ( d and d), 2790 On-Line Diagnostics,
and the sample programs in source form, .

Optional Program Material: None,

Ordering Inf ion: Program Number DOS 360ATX016
Program Number Distribution Medium User Volume
Extension Type Code Reguirement
Basic None MT 9/800 28 1 -2400' reel

MT 9/1600 29 1.-2400"' reel
Additional Program Material:

Program Listings: Available on microfiche from IBM Corporation, Microfiche
Distribution, ﬁechamcsburg When ordermg, specify Group Codes GJD1-1790
and GJD1-1794.

Pub lications (available from Mechanicsburg): IBM System/7 Symbolic File Sup~
port (SF3); Program Logic Manual (GY34-0018) ... Understanding MSP/7
(GC34-0027) ... MSP/7 Binary Synchronous Communication: Program Logic
Manual (GY34-0012) ,,. IBM System/7 Macro Library/Relocatable: Program
Logic Manual (GY34-0010),

SYSTEM/7 HOST MACRO ASSEMBLER (ASM/7)

0S 360A-TX-021
DOS 360A-TX-011

secutive or direct file, System/7 data sets marked as variable sequential ASM/7 is a System/7 L ge Translator that I symbolic instructions into

(loaded by the Variable Segment Access Method) may be accessed by machine language instruction, assigns storage locations, and performs auxiliary functions

System/3 data management as a variable consecutive file, System/3

executable machine |

FORTRAN uses both direct and variable sequential files. The System/
7 directorized data sets and members of directorized data sets are not
available to System/3 Support Facilities.

TASKING

MSP/7 Support Macros provide facility:

. To insure serial use of a nonreentrant prograrmi.

. To maintain registers and work area after program suspension and reactivation,

'y to prod
patible wuth the stand-alone ASM/7,
In addition, ASM/7:

ge prog . ASM/7 is-language com-

Produces hstmgs of source and object programs.,

. Pmduces object modules sulfable for input to the storage load formatting’
program-(FORMAT /7) or the Linkage Editor (LINK/7),

Allows user macros. °
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Provides conditional assembly instructions,
Supports new instructions for System/? Model E processor,

Minimum System Requirements for execution on a System/360 or System/370
operating under .,

Disk Operating System (DOS)

14K bytes of storage exclusive of System Control and Basic 10CS.
In addition,-ASM/7 requires auxl||avy :torage as follows:

:‘:me 2311, 2314/2319, or 3330 disk storage extents as work

Iles or

Three 2400/3400 series magnetic tape units (either 7-track or 9-track)
as work files or

Any combination of the above disks and tapes which provide the three required
work 'f.l:’es. (f 7-track magnetic tape is used, the data conversion feature is
required,)

Operating System (0S)
44K bytes of storage exclusive of data management and supervisory servic

In addition, ASM/7 requires space In auxmary_ storage for the following data sets:

System Input. ., Three intermediate (work storage). , . Macro. Instruction.
Library (this requirement may be satisfled by DASD system
residence or private |ibrary).
Print Output (selectable through JCL).
Object Module (selectable through JCL).
Punch Output (selectable through JCL).
Classification: Type | with programming service classification A.

SYSTEM/7 HOST LINKAGE EDITOR (LINK/7)

0S - 360A-TX-025
DOS 360A-TX-015

The Linkage Editor combines separately assembler or compiled object modules into
a load module suitable for input to FORMAT/7 and subsequent execution. It also
combines previously edited load modules with each other or with object modules.,

Highlights
In addition to its primary function of linking or combining host or stand-alone
program modules , the Linkage Editor also:

. Incorporates program segments from a library into load modules, either auto-~
matically or upon request.

. Aids in construction of overlay program segments.
Aids program modification by replacing program segments.

Minimum Sﬁtem Requirements for execution on a System/360 or System/370
operating u cee

Disk Operating System (DOS)
24K bytes of storage exclusive of system control and Basic 10CS.
Auxiliary storage for at least two intermediate work areas (DASD).
Operating System (0S)
44K bytes of storage exclusive of data management and supervisory sefv_ioes.

in addition to the standard system residence, the Linkage Editor requires space
in auxiliary storage for at feast the followlng data sets:

System Input.
One Intermediate (requires DASD),
Print Output (selectable through JCL).
Output Load Module (requires DASD).
Classification: Type | with programming service classification A,

- SYSTEM/7 HOST STORAGE LOAD FORMATTING PROGRAM (FORMAT/7)

0S 360A-TX-023

DOS 360A-TX-013
FORMAT/7 allows the user to generate loadable Systemﬂ storage loads from ASM/7
output. The output storage load can be directed to disk for transmission via the ACCA
comnection or to cards for later conversion. For the DOS user with a 1018 paper tape
pmh,ﬂesumgeloadmgodlrectlybmape ,

System/7
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Mlnlmum System Requirements for execution on a System/360 or £ ystem/370
operating under ...

Disk Operating System (DOS)

14K bytes of storage exclusive of System Contro! and Baslc 10CS.
Operating System (0S)

44K bytes of storage exclusive of data management and supetvisory services.
Classification: Type | wigh programming service classification A,

SYSTEM/7 HOST SOURCE PREPARATION PROGRAM (PREP/7) )

0S 360A-TX-022
DOS 360A-TX-012

PREP/7 prepares Source Programs written in the synux of the MSP/7 Host Program
Preparation Faclllty { for input into ASM/7 .

. Accepts source written for 0S/DOS and 1800/1130 Facility | Macro
Assemblers, °

. F|Iags instructions that may need programmer intervention for correct conver~
sion,

. Punches new source deck.

Minimum System Requirements for execution on a System/360 or System/370
operating under ...

Disk Operating System (DOS)
14K bytes of storage exclusl\_le of System Control and Basic 10CS.
Operating System (0S)
44K bytes of storage exclusive of data management and supervisory services.
Classification: Type | with programming service classification A,
PUBLICATIONS

- IBM System/7 MSP/7 Host Program Preparation Facility 1l on System/360 or
System/370: Introduction (GC34-0007)

= IBM System/7 MSP/7 Symbolic File Support introduction (GC34-0017) '

ORDERING PROCEDURES
MSP/7 HOST PROGRAM PREPARATION FACILITIES II - 0S

Basic Program Material - 0S 360A-TX-020:
360A~TX-020 is a group order number for the following programs:

ASM/7 360A-TX-021
PREP/7 360A-TX-022
FORMAT/7 360A-TX-023
LINK/7 - 360A-TX-025

When ordering from PID, the group order.niumber must be used, not the individual pro-
gram {D numbers. .

Documentation: One copy each of IBM System/7 Macro Assemblers (GC34-0018) ...
essages , Codes, and Operating Procedures (GC34-0023) .., IBM System,/7
Linkage Editors (GC34-0006),
Machine Readable: Teleprocessing service programs UTIPL and UZERO, and object
code 0 , PREP/7, LINK/7, and FORMAT /7 suitable for link editing into an.
0S library, Also included are the service programs. UPIPL and UZERO in a form that
can be punched out on paper tape (provides the functions of UTIPL and UZERO tele-
ing service prog for non-TP users),

Optional Program Material:

Documentation; None

Machine Readable: Source code of ASM/7, PREP/7, LINK/7 and FORMAT/7,
Ordering Information - Program Number 360ATX020 -

Program Number Distribution Medium User Volume
) Extension Type Code Requirement
Basic None DTR9/800 28 None
: DTR 9/1600 29 None
Optional None MT 9/800 28 1 -2400' reel
MT 9/1600 29 1 -2400' reel

Additional Program Material:
Program Listings: Available on microfiche from IBM Corporation, Microfiche Distri-
bution, Mecﬁamtsbufg When ordering, specify Group Code GJD]. 1786,

’  Publications (avaﬂable from Mechanicsburg); IBM System/7 MSP/7 Host Prepara-

tion Facilities Il on System/360 or System/370: Program Logic Manual (GY34-
0006 and GY34-0008),
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MSP/7 HOST PROGRAM PREPARATION FACILITIES Il - DOS
Basic Program Material - DOS 360A-TX-010:"
360A-TX~Q10 is a group order number for the following programs:

ASM/7 360A-TX-011
PREP/7 360A-TX-012
FORMAT/7 360A-TX-013
LINK/7 360A-TX~015

~ When ordering from PID, the group order number must be used, not the individual pro-
-gram 1D numbers,

Documentation: Qne copy each of IBM System/7 Macro Assemblers (GC34-0018) .,
essages, Codes, and Operating Procedures (6034-0023) ... IBM System/7
Linkage Editors (cc34-oooe>

Machine Readable: 80-column cards or 80-column card images on 9-track 800/
T&0U bpi magnetic tape (number of cards is in excess of 3500), Object code of
ASM/7, PREP/7, LINK/7, FORMAT/7, and teleprocessing service programs
UTIPL and UZERO, Also includes the service programs UPIPL and UZERO ina
form that can be punched out on paper tape (provides the functions of UTIPL and
UZERGO tel ing service progi for non-TP users),

Optional Program Material:
" Documentation; None

Machine Readable: 80-column source card images on 800/1600 bpi 9-track mag-
netic tape, v
Ordering inf ion: Program Number 360ATX010
Program Number Distribution Medium User Vofume
Extensi Type Code Requirement
Basic None DTR 9/800 28 None
DTR 971600 29 None
Cards 15 None
Optional None MT 9/800 28 1 - 2400 reel
MT 9/1600 29 1 -2400' reel

Additional Program Material:

Program Listings: Available on microfiche from IBM Corporation, Microfiche
Distribution, Mechanicsburg. When ordering, specify: Group Code GJD1-1787,

Publications (available from Mechanicsburg): IBM System/7 MSP/7 Host Program
Preparation Facilities Il on System/360 or System/370: Program Logic Manual
(GY34-0007 and GY34-0009),

Distributed System Program To broaden the concept of distributed computing power,
(360A-TX-032); the small rapid response System/7 connected via a

teleprocessing attachment to a host System/370% is
supported at a higher level, The System/370 can continue to be used for local proc-
essing as well as for preparation of programs, The larger host computer provides large
file and processing capabilities on a demand basis,

* The System/370 Distributed System Program operates under the MFT and MVT
versions of the System/360 Operating System and supports both System/360 and
System/370, All references to System/370 also apply to System/360 unless
specifically indicated, All references to OS regions imply the optional use of 0S
MVT partitions,

Description: The System/370 Distributed System Program (S/370 DSP, 360A-
TX-0327, links a System/370 to one or more System/7s to operate as coupled com~
ponents of an integrated system, Communication between the System/7s and the

host System/370 is by a start/stop teleprocessing attachment using the Basic Tele-
communications Access Method (BTAM), System/370 DSP provides support under
0S MFT (with sub-tasking) or 0S MVT and System/7 Modular System Programs
(MSP/7). This attachment allows for the exchange of data, programs , and tasks,
The facilities provided by System/370 DSP include: .

Application programs in the System/7 m'ay initiate tasks and subtasks in the
System/370 DSP region or OS batch jobs in other System/370 regions,
System/370 programs may be initiated from a System/7 as:

a) Programs which execute in synchronism with the requesting application
(as an extension of DSP)

b) Programs which execute asynchronously with the requestmg application
(as a sub-task of DSP)

¢) OS Batch Jobs

Programs in any region of the System/370 may initiate the execution of pro- -
grams in the System/7 at user assigned priorities,

Named data files in the DSP/OS data sets on the host disk may be defined and
accessed by application programs residing in the System/7, the System/370
DSP region in the System/370, and the DSP users in other regions of 0S in
the System/370,

A separate area of main storage (DSP COMMON in the System/370 and in the
System/7) may be accessed by application programs in the System/7, the
System/370 DSP region in System/370, or DSP users in other regions of 0S
in the System/370,
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The System/7 or System/370 application program can request that a program
stored on the host disk be loaded into the System/7-storage,

The System/7 can be initial program loaded by a request from the resident appli-
cation program; a System/370 application program can request an initial program
load on any System/7,

Application programs , written using the facilities of 1130 and 1800 Distributed
System Programs and obeying their conventions, can be transferred with little modifi~
cation to System/370 operating with System/370 DSP,

Highlights:
Sensor-based application programs can use the facilities of both 0S MFT (with
subtasking) or 0S MVT and the System/7 Modular System Programs,

. Muitisystem support is compatible with both 1130 and 1800 Distributed
System Programs,
The System/370 DSP facilities described in this announcement are FORTRAN
and PLA1 catlable by the System/370 user,

. S/370 DSP will asynch ly progess muitiple req for exch of
data, programs , and tasks made from multiple System/7s and regions ,

. Existing teleprocessing applications utilizing BTAM facilities and existing
user prog utilizing dard 0S facilities are not restricted through the
installation of System/370 DSP,

. Applications utilizing the facilities of other sub-systems (e.g., IMS) may also
use the facilities of DSP,

Special Sales Information: System/370 DSP ailows the support of a wide range of
applications including GBoratory, Automation, Process Control, Data Acquisition,
Manufactunng Testina, and Manufacturing Automat»on Appllcatnon programs written
for 1130 DSP and 1800 DSP run with littie modification under System/370 DSP,

allowing for easy growth,

Use: System/370 DSP consists of subroutines which execute on the host and macros
which execute on each System/7, To use the System/370-System/7 multisystem
configuration, application programs must use System/370 DSP in the following
manner:

. The System/370 DSP region is mmated as an 0S job by using 0S Job Control
Language (JCL),

. The System/370 resident programs include calls to the System/370 DSP sub-
routines,

The System/7 resident programs use the System/7 DSP macros,

The System/370 DSP utility programs are invoked via OS functions or operator
command from a console recognized by 0S as the System/370 DSP mnsa!e,

User Responsibilities: The following items must be arranged for or provided by the
user:

Teleprocessing lines and modems necessary to establish the required tele-
processing links between the System/370 and the System/7s.

Proper generation of DSP to match his system configuration,

Installation of the program elements provided. with System/370 DSP in the proper
0S/360 libraries, according b System/370 DSP generation procedures .,

. A thorough knowledge of System/7 MSP/7 HPPF II, System/370 DSP, Opera-
ting System/360 Assembler, and/or FORTRAN or PL/I in order to code his
distributed system apphcatlon

Sufficient System/370 direct access storage to contain his application pro-
grams and data files,

. Protection against accidental loss or misuse of his data.
Programming Systems

System/370 Programs: The System/370 resident programs of System/370 Distri-
buted System Programs (S/370 DPS) operate under the MFT Supervisor, 360S-Cl~

505, or the MVT Supervisor, 360S-C1-509, System/370 DSP requires the
following access methods:

1.  Direct Access Method (BDAM), 360S-DM-509
2.  Sequential Access Method (BPAM, BSAM), 360S-DM-508
3. Basic Telecommunications Access Method (BTAM), 360S-CQ-513

The Multiple WAIT option must be included in the OS system generation,

All of the S/370 resident modules of S/370 DSP are written using S/360 Assembler
Language,

System/7 Programs: The System/7 resident programs of System/370 DSP are
written as macros, These macros utilize some of the facilities of the System/7
Modular System Program (MSP/7), The MSP/7 Macros and the System/7 Macros

in System/370 DSP are written in System/370 DSP are assembled under the ASM/7
Assembler,

Compatibility with 1130 and 1800 Distributed Sysiem Programs (1130 DSP and
1800 DSP): To assure the 1130 and 1800 resident application programs written
in TT3071800 Basic FORTRAN IV Language will execute under System/370 DSP,
they must avoid the use of FORTRAN facilities which are unique to the 1130 or
1800 operating systems. Since 1130 and 1800 programs must use the one word
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integers control record, and this facility is not available in the System/370 FORTRAN,

the 1130 and 1800 programs should not depend on this relationship between integer
and real values,

System/7 application programs are compatible with either 1130 DSP, 1800 DSP, or
System/370 DSP if communications to the host use only the DSP data task, and
program exchange facilities, No direct use of the MSP/7 communicatlon macros Is
allowed in the System/7 resident user programs if compatibility is to be maintained,

Mini Machine Configurations:

System/370 or System/360

3135 or 2040 or above Central Processing Unit, As stated in the sales
manual, the minimum configuration must be that
required for the IBM Operating System,

2400 or 3400 One 9-track (800 or 1600 bpi) magnetic tape

1/0 device must be available for DSP distribution
and maintenance purposes,

Integrated Communications Adapter (3135 only)
Data Adapter Unit

Transmission Control Unit

The Integrated Communications Adapter (for the 3135), the 270X or the 3705 above
must be equipped with the minimum features for attachment of the 5010 at 134,5 or
600 bps as specified in the sales manual pages for these units, Additionally, the
3705 must be operated in 2701/2702/2703 Emulation.mode,

Note: The 1200 bps (RPQ DOB0O?) and 50K 8 bps (RPQ DOB0O00) terminal configurations are
supportsd by System/370,DSP.

4640, 2701 or

2702 or 2703

DSP is written in a modular manner, This allows the user to customize his system
according to the DSP functions required for his application,

A 60K region allows the user to utilize all of the DSP functions, Subsets of DSP
functions can require a region of substantially less than 60K, The storage distribu-
tion of this region is approximately as follows:

Area Storage required (bytes)
DSP Control & Process Programs 30K
DSP User Defined Areas

DSP COMMON

DSP Buffer Areas 30K

Application program module execution space (estimated average size)

Note: Algorithms for estimating DSP storage requirements are provided as an appendix
to the System/370 DSP Operations Guide (GH20-9501),

If the standard OS data t routines used by DSP are not included in the 0S
system area, the storage required for these routines will have to be added to the DSP
region.size,

System/7

5010 Processor Module Model A06; includes 6144 words of storage
with the Asy ications Control Adapter feature
#1610

5026 Enclosure Model A02

5028 Operator Station with keyboard/printer and paper tape reader/
punch

The System/370 DSP macros resident in the System/7 require approximately 600
words of System/7 storage, The prerequisite MSP/7 macros require approximately
2800 words of System/7 storage including the MSP /7 macros for interrupt handling,
queueing, program interrupt, and Operator Station 1/0 Control, The System/7 stor-
age available for the customer's application program is approximately 2700 words

for the minimum System/7 configuration of 6144 words .

Programming service classification is A,

Market Support: Customer Announcement Letters (G320-7027), Customer Brochures
1'55'26-2;%9’, and the G | Inf ion M | (GH20-1171) are available
from Mechanicsburg,

Ordering Information:
Basic Program Material - 0S 360A-TX-032

Documentation: One copy each of IBM System/370 Distributed System Program,
Program Reference Manual (GH20-9500) and IBM System/370 Distributed
System Program, Operations Guide (GH20-9501).

Machine Readable Material: One 9-track 800/1600 bpi magnetic tape reel
containing source and object code required for System/370 DSP generation and
one paper tape strip for initiating a dial-in System/7 teleprocessing connection,

To order the basic material, specify one of the following numbers:

Specify Track User Volume
Number Density Description Requirement
9027 9/800 Magnetic Tape None (DTR)
9029 9/1600 Magnetic Tape None (DTR)

P77
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System/7

Additional Program Material:

Program Listings: Available on microfiche from the 1IBM Corporation, Microfiche
Distribution, Mtechanicsburg, When ordering, specify Group Code GYB0-8501,

Publications: All documents, including the IBM System/370 Distributed System
rogram, Program Logic Manual (GY20-8500) are available from Mechanicsburg,

(Reverse side is blank)
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Two programming systems are provided for the 1130 Computing System: 1) 1i30 Card/

Paper Tape Programming System ...[2] 1130 Disk Monitor System

Components of the Card/Paper Tape Programming System are:

1. Assembler

2. FORTRAN

3. Subroutine Library
4. Utility Routines

Components of the Disk Monitor System are:
"1, Supervisor
2. Subroutine Library
3. Disk Utility Program
. Assembler

4
5. FORTRAN
6. RPG (Disk Monitor Version 2 only)

IBM 1130 Card/Paper Tape Programming System
This Programming System is designed especially for use on an 1130 Computing Sys-
tem without disk storage.
Minimum system requirements: A 4K word 1131 md! 1 ... 1442 Card Read Punch
mdl 6 or 7, or 1134 Paper Tape Reader and 1055 Paper Tape Punch,

Machine features and units supported: An 1131 model 1A, 18, 2A, 28, 2B, 4A or
48 ... 1442 Card Read Punch model 6 or 7 ... 1134 Paper Tape Reader and. 1055
Paper Tape Punch ... 1132 Printer ... 1627 Plotter model 1 or 2 ... Synchro

nous Communications Adapter,
The four components of the Card/Paper Tape Programming System are described below:

Assembler: The 1BM 1130 A bl ,. ides the p a flexible and mean-
ingful Symbolic language that is easier to code than a binary machine

language .
Source programs are assembled by the pi in two p . TheA bler auto-
matically assigns and keeps a record of storage locations and checks for coding errors .

By relieving the pi of these burd tasks, the Assembler significantly
reduces the amount of programming time and effort required to prepare a program .

A Compressor Program compresses symbolically assembled output into a form suitable
for execution.

The Assembler and its compressor always use all of core storage available on an ‘assem-
bly machine. The progl memory size automatically at assembly time and
adjust table S dingly. Approximately 520 labels may be held in a 4K
memory .

The Assembler provides for assembly of both absolute and relocatable mainline pro-
grams, and for bi . By means of ENT and CALL
statements, provision is made for automatic symbolic cross-referencing between pro-
grams at load time. The Assembler can be used to generate subroutines and subpro-
grams for FORTRAN main programs . Similarly, Assembler main programs can call
FORTRAN subroutines or subprograms, as well as Subroutine Library and Utility Rou-
tines.

The Assembler also provides facilities for assembling interrupt processing subroutines
which may be incorporated into the system as part of the 10CS. -

At object time, the Relocating Loader normally occupieshore storage locations 0000
through 0635, Instructions and data may not be loaded into this area, however, most
of this area may be used as input/output buffers and working storage.

A Core Image Converter is provided which will convert the relocatable binary object
decks of a mainline and all called subroutines, into a single core image binary deck.
This deck may then be loaded with a Core Image Loader which has no relocating or
cross-referencing abilities. This loader will occupy (approximately) core locations
0000 to 0220. Much of this area may be used as mput/output buffers and workmg
storage .

The assembly speeds for the card/paper tape blers and comp s is limited by

~ the speed of the 1/0 devices, although for extremely large programs with many labels
(e.g., a 700 label program being assembled on an 8K machine), a slight reduction on
the order of 10% in the speed may be expected.

y of tine

Throughput speed on an 1131 model 1A or 1B for assembly and compression (not
counting processor load time --

Card System, with 1442 Model 6: 67-77 statements/minute

(The variation may be ascribed to varying numbers of comments statements which
do not require punching.) .

Card System, with 1442 Model 7:

Processor load times are as follows:
With 1442 Model 6, Assembler - 12 seconds Compressor - 9 seconds
With 1442 Model 7, Assembler - 9 , ¢ p -7

Paper Tape system with 1134 and 1055: 6-17 statements/minute

The variation may be ascribed to:
a. The extent of remarks on the statements, which affect the tape Iength and

90-100 statements/minute
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hence the read/punch time, and

b. Whether or not the optional typewriter listing is requested during the com=
pression. This listing effectively reduces the read speed to 15 characters/
second, the typewmer speed.,

Mini system requil ion and execution ~- A 4K word
1131 mdi Lormdi 4 ... 1442 Card Read Punch mdi 6 or 7 or 1134 Paper Tape
Reader and 1055 Paper Tape Punch.

Basic Prggram Material;

.1130-SP-001 (Card)

SRL Publication -- 1BM 1130 Card/Paper Tape Programm
Guide, C26-3629. pe o8 19 Syster Operators

Documentation -- Program Material List ... Sample Assembly Progras Attach-
.. ment to Users,
Machine Readable -~ Object Deck and Sample Program.
1130-SP-002 (Tape)
RL Publication -- 1BM 1130 Card/Paper Tape Programming Sy Iperators

~ Guide, C26- 3629
Documentation =~ Program Material List ... Sample Assembly Program,

Machine Readable -- One paper tape for each of the following - Sample Program ...
‘Assembler ... Compressor.

FORTRAN Compiler: A coding system with a language that closeiy resembles the
language of mathematics. It is a system primarily for scien-
tific and engineering computations. Since this system is es-
sentially problem-oriented rather than machine<oriented, it provides scientists and
engineers with a method of communications that is more familiar, easier to learn, and
easier to use than actual machine language .

The FORTRAN processor accepts soutce program statements as input from cards or
paper tape and produces, as output, a machine language program. At object time, the
system utilizes advanced techniques, such as relocatable subroutines, highly com-
pressed formats, and flexible input and output command structures which facilitate

data conversion operations. The FORTRAN Commler provides a high level of language
power and flexibility with minimal requ . The units supported at exe~-
cution time are the 1442 Card Read Punch mdl 6 or 7, Printer-Keyboard, 1132
Printér, 1134 Paper Tape Reader and 1055 Paper Tape Punch. The maximum num-
ber of words available on the computer can be utilized at both compile and execute
time,

A source program written in the 1130 FORTRAN Language is processed by the FOR-
TRAN Compiler to produce a 1130 machine language program. The 1130 System
Loader, Input/Output Routines for 1/0 function, and the System Subprograms will be
loaded with the compiled program prior to execution .,

The compilation speed for the Card System inciudes the time required to: read in source
program . .. read in compiler phases ... and compile and punch card object deck,
assuming: (1) 400 card/min. read and 160 coi/punch on 1442 Model 7, (2) a 150
statement source program, (3) a 50 card object deck punched, (4) no listings required,
the compilation will take approximately 2. 75 minutes on an 1131 mode! 1A or 1B.

Object execution speed is dependent upon program type, size, 1/0 functions performed
and other factors pertinent to program execution speed.

Available core varies with the number of System Subprograms and 1/0 routines used.
In general, (1) core storage words 0000-0635 will be used by the 1130 System
Loader, 580 of which may be used for storing mainline variables at execution time and
(2) core storage words 0636-end of memory will be used for the mainline program and
any subprograms cailed by it. |f the object program is compressed, however, the Sys-
tem Loader will occupy the first: 220 words (approximately) of core storage, of which
160 may be used for data storage . )

Mini system requil ts: For compilation -- A 4K word 1131 mdl 1 or mdi 4
... 1442 Card Read Punch mdl 6 or 7 or 1134 Paper Tape Reader and 1055 Paper
Tape Punch,

Basic Program Material:

1130-F0-001 (Card)
RL Publication -- 1BM 1130 Card/Paper Tape Programming Systems Operators
" Guide, C26-3629.
Documentation -- Program Material List ...
ment to Users.
Machine Readable -- Object Deck and Sampie Program,

Sample FORTRAN Program . .. Attach-
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~Subroutine Library: The IBM 1130 Subroutine Library has arithmetic, functional,
code conversion, 1/0 control and selective dump subroutines for

use by object programs generated by the 1130 Assembler or the
1130 FORTRAN Compiler.

The floating-point subroutines in the 1130 Subroutine Library offer two ranges of
" precision: Standard Range and Extended Range. The Standard range provides 23
b‘its of precision; the Extended range provides up to 31 bits of precision.

© "The subroutines provided include Floating-Point, Fixed-Point, Special Function, Code
Conversion, 1/0 Control and Selective Dump.

The subroutines are used by FORTRAN Compiler or A bler object prog to per-
form floating-point, fixed-point arithmetic, and functional operations; the conversion

of data from one 1/0 code to another; the control of I/0 activity on the devices attached
to the system; and the selective dumping of memory areas for debugging purposes.

Subroutines are provided to operate the Synchronous Communications Adapter in STR
mode and BSC mode. The STR subroutines inctude line control and 4 of 8 code con-
version. The BSC subroutines provide for point to point and multipoint transmission
with the following basic line control functions provided for: Point to point, with con~
tention ... Point to point switched network ... Multipoint, centralized with 1130 as
stave ... Data set clocking or IBM clocking ... Inquity and alternating acknowledge-
ments ... Auto answer without identification ... Headers ... Normal Text (EBCDIC
code) ... Full Transparent Text (EBCDIC control characters) ... Error checking
(cyclic check) ... Disconnect. BSC with the 1130 is program supported on
System/360 Models 30, 40, 50, 65, 67 (working in 65 mode) and 75 in DOS/
BTAM and 0S/BTAM ... See IBM System/360 Disk Operating System (DOS/360)
and 1BM Operating System/360 (0S/360).

Minimum system requirements: A 4K word 1131 mdl 1 or 4 ... applicable 1/0
equipment for execution of the subroutines. .

Machine features and units supported: A 4K or 8K word 1131 ... 1442 Card Read
Punch mdl 6 or 7 ... 1134 Paper Tape Reader and 1055 Paper Tape Punch ...
Console Printer-Keyboard ... 2315 Disk Cartridge ... 1132 Printer ... 1627
Plotter ... Synchronous Communications Adapter,

Basic Program Material:
1130-LM-001 (Card)
SRL Publications -- 1BM 1130 Subroutine Library, C26-5929-1 ... TNLs to
Subroutine Library, N26-0551 and N26-0553.
Documentation -- Program Material List ... Attachment to Users.
Machine Readable -- Object Deck.

Utility Routines:  The IBM 1130 Utility Routines are part of the basic programming
system to be used by all 1130 installations. These programs
make it possible to program the 1130 in a wide range of general

engineering applications.

The Utility Routines include: (1) an Input/Output routine which accepts data from one
of two input media (card or paper tape) and outputs data to one or two of four output de-
vices (card, paper tape, 1132 or console printer), When two output devices are re-
quited, one must be a print option (Console Printer or 1132 Printer). (2) Dump rou-
tines which permit the user to dump any area of memory; output can be obtained on
cards, console printer or 1132 Printer. (3) Loader routines - Relocating Loader,
Core Image Converter, and Core Image Loader.

These routines provide the programmer with a versatile tool for transferring data from

" one medium to another, and also for performing the repetitive utility functions needed
daily for most data processing installations. They also include routines to aid the
user in debugging his programs. In addition, they provide the facilities for: (1) load-
ing compressed binary object program cards in either relocatable or core image format.
(2) generating object program core maps.

Minimum system requirements: A 4K word 1131 mdi 1 ... 1442 Card Read Punch
md! 6 or 7 or 1134 Paper Tape Reader and 1055 Paper Tape Punch.

Basic Program Material:

1130-UT-001 (Card)
SRL Publication -~ IBM 1130 Card/Paper Tape Programming Systems Qperators
Guide, C26-3629.
Documentation -~ Program Material .
Machine Readable - Object Deck.

1130-UT~-002 (Tape)
SRL Publication -- IBM 1130 Card/Paper Tape Programming Systems Operators
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Guide, C26-3629,

Documentation -- Program Material .

Machine Readable -- One Paper Tape for each of the following ~ Relocating
Loader ... Core Image Loader ... Core image Converter - Core Map on Type-
writer ... Core image Converter - Core Map on Printer ... Dump and Console
Utilities ... 1/0 Utilities ... Construct Paper Tape - a routine for compressing
subroutines .., EOD 1 ,,, EOD 2 ... DPIR .., User Exit Special User EOD
User Exit Overlay Record ... One Record Typewriter Dump ... Keyboard Rou-
tine,

1130/1800 Compatible Programs:  Programs can be prepared on the IBM 1130
Computing System for execution on the IBM
1800 Data Acquisition and Control System,
Programs for the 1800 can be assembled and compressed or FORTRAN compiled on
the 1130 using the 1130 Card/Paper Tape programming systems. These programs
in relocatable card or paper tape form can be executed on the 1800 using the 1800
Re-locating Loader and 1800 Subroutine Library.

This compatibility applies only tp relocatable object prog produced by the 1130
Card/Paper Tape programming systems, The compatibility does not apply to the pro-
gramming systems themselves. The 1130 Card/Paper Tape programming systems con-
tain differences in 1/0 operation such that they cannot generally be used on the 1800,

Reference Manual: 1BM 1130 Card/Paper Tape Programming System Operator's
Guide, - 9,

1BM 1130 Disk Monitor System

The 1130 Disk Monitor System enables the user to assemble, compile, and execute
programs written in Assembler, FORTRAN or RPG. The system provides the ability
to combine Assembler Language subprograms or FORTRAN subprograms into Assembled
or FORTRAN compiled main programs in any combination. RPG mainline programs

may use written subprog . System programs, user programs , and data
are stored on disk for direct accessibility and speed of operation. The system pro-
vides overlay capability, and the ability to call (LINK) one program from another, thus
allowing the execution of programs that would not otherwise fit into core storage.

The Disk Monitor System provides for minimal set-up time and continuous execution of
stacked jobs without operator intervention. Job input is in the form of either cards or
paper tape. Job records identify jobs te be performed by the 1130 Monitor System.
Monitor control records specify the functions to be performed, e.g., Assembly, RPG
compilation, ... FORTRAN compilation, execute an assemblied or compiled program,
or call the Disk Utility Program. Control Records recognized by the function to be
performed give further instructions regarding the subjob.

Monitor System, Version 2:  The components of the 1130 Monitor System, Ver~

sion 2, are described below:

SuEervisoi':
The §upervisor reads the monitor control records and causes the proper system
functions to be brought into control. The time required to load a sample 8K

core load (disk core image format) varies from 1.5 to 4.0 seconds, depending
primarily on the length of the User Area.

The Disk Monitor Assembler performs the same functions as the Card/Paper Tape
System Assembler, It can assemble in one pass of the source deck, however,
and it produces an object program on the disk, as well as a listing, It allows
labels to overflow onto disk if necessary, and provides more instruction types.
The loading of object programs is covered in the description of the core load
builder.

The approximate Assembler program speeds in statements per minute, assuming a
2.2 Y sec memory and that the monitor system and Working Storage are on different
disk drives, are given in the following table:

Input Device
List 2501 2501 1442 1442
Device Model A2 Model AL Model 7 Model 6 1134
1403mdl 7 300 270 220 190 130
1403 mdl 6% 230 200 170 150 110
1132mdl1 72 68 65 62 54
Console }
Printer 14 14 14 14 17
No
Listing 500 410 300 240 160

* Using Attachment 4424 for operatin st 340 Ipm maximum.
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FORTRAN Compiler

The 1130 Disk Monitor System, Version 2, FORTRAN !anguage contains all of the
features defined in American National Standard Basic FORTRAN, X3.10-1966, with
significant extensions beyond this standard. These s are listed in IBM
1130/1800 Basic FORTRAN IV Language, SRL C26-3715, Appendix B.

The Disk Monitor Compiler performs the same functions as the Card/Paper Tape
System Compiler plus it provides the ability for an object program to read and
write on the disk units. It produces an object program on the disk and utilizes up
to 32K of core storage as available. The loading of object programs is covered
in the description of the Core Load Builder.

The approximate time in minutes to compile on a single disk (3,6 user) 8K 1130
system a 150-statement FORTRAN source program is on an 1131-2B CPU system
given in the following table:

Input Device
List 2501 2501 1442 1442
Device Model A2 Model Al Model 7 Model 6 1134
1403mdl7 1.8 1.8 1.9 2.0 2.7
1403 mdl 6* 2.0 2.0 2.0 2.1 3.0
1132mdi 1 3.8 3.8 3.8 3.8 3.8
Console '
Printer 7.2 7.2 7.2 7.2 7.2
No
Listing 1.6 1.7 1.8 1.9 2.5

* Using Attachment 4424 for operation st 340 ipm maximum.

w6

RPG is a commercial, problem-oriented, language designed to provide users with an
efficient, easy~to-use technique for generating programs that can: obtain data records
from single or multiple input files , ., perform calculations on data taken from input re-
cords or RPG literals ... write printed reports .., do table lookup .., branch within
calculations ... sequence check input records ... exit to internal RPG subroutines or
external routines written in 1130 Assembler Language ... process disk Indexed Sequen-
tial files ... process disk Blocked Sequential files .., provide Sterling conversion and
inverted print edit ... write records during calculations ... use of chain operation codes
in calculations ... automatic page numbering ... use of edit codes on output format ...
uansfer to an RPG sub-routine,

A source program written in 1130 RPG Language is processed by the RPG compiler

to produce an 1130 machine language program. . Input/Output Routines for I/0 functions,
RPG subroutines, and System subroutines are loaded with the generated mainline pro-
gram prior to execution. The RPG compiler operates in a stacked job environment

under control of the 1130 Disk Monitor, Version 2.

The appr time in ds, a 2.2u sec CPU, to compile a 52-state-
ment RPG source program which reads card input and formats and prints an Accounts
Receivable Register is shown below. .

Basic Program Material: 1130-RG-007
Documentation: Program Directory
SRL Publications : One copy of IBM 1130 RPG Language (GC21-5002).
Machine Readable: Object decks and sample program available.

Optional Program Material: )

Machine Readable: Source code for the compiler and subroutines.
Ordering Information: Program Number 1130 RG 007

Program No. Distribution Medium User Volume
Extension Type Code Requirement
Basic None Cards 15 None
Optional None MT 9/800 28 _ None
MT 9/1600 29

None
Additional Program Material: '

Program Logic Manual: IBM 1130 RPG Program Logic Manual (GY21-0010).
Available from Mechanicsburg.

Program Listings: Available on microfiche from IBM Corporation, Microfiche
Distribution, Mechanicsburg. When ordering, specify microfiche listing.

Reference Publications:

1BM 1130 Disk Monitor System V2 Programmer's
and Operator's Guide

IBM 1130 Subroutine Library

IBM 1130 Disk Monitor Programming System
V2 PLM

GC26-3717-9
GC26-5929-7 .

GN34-0068 (TNL to
GY26-3714-3)

GN34-0085 (TNL to
GC26-3715-7)

IBM 1130/1800 Basic FORTRAN 1V Language
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Input Device
List 2501 2501 1442 1442
Device Model A2 Model A1 Model 7 Model 6
1403-M7 30 30 sec 30 sec 40
1403-M6 45 45 45 45
1132 mdi 1 95 95 95 95
Console Printer 500 500 500 500
No Listing 17 20 20 sec 30

Core Load Builder:

The Core Load Builder prepares object programs for execution or storage on disk.
1t performs a function similar to the Card/Paper Tape System Relocating Loader
plus several additional functions, and the programs are stored on disk instead of
cards or paper tape. One of the most important of its extra functions is that of
creating overlays of parts of the core load. One class of overlays is specified
by the user, whereas the other is automatically created by the Core Load Builder
in order to make a FORTRAN core ioad fit into core storage when it would other--
wise be too large,

Disk Utility Program:

The Disk Utility program assists the user in managing programs and data files
stored on disk(s). #t is used to perform the functions of addition, replacement,
and deletion of programs and data files plus related functions,

System L ibrary:

The System Library contains the Card/Paper Tape System Subroutine Library plus
additional interrupt service (1/0) subroutines and conversion subroutines. It also
includes dump programs for debugging. All programs in the System Library will
operate in any core memory size or speed. DFCNV requires an 1130 System with
at least one disk, 8K words of core, and a card reader,

Communications Subroutines:

The System Library contains subroutines to operate the Synchronous Communications
Adapter in STR mode and BSC mode., The STR subroutines include line control and
4 of 8 code conversion, The BSC subroutines provide for point~to~point and multi-
point transmission with the following basic iine control functions provided for:
Point-to-point, with contention ... Point-to-point switched network ... Multipoint,
centralized with 1130 as slave ... Data Set Clocking or IBM Clocking ... inquiry
and afternating acknowledgements . .. Auto answer without identification ... Headers
... Normal Text (EBCDIC code) ... Full Transparent Text (EBCDIC control charac~
ters) ... Error checking (cyclic check) ... Disconnect., BSC with the 1130 is pro-
gram supported on System/360 Models 30, 40, 50, 65, 67 (warking in 65 mode)
and 75 in DOS/BTAM and OS/BTAM ... See IBM Systen/360 Disk Operating
System (D0S/360) and IBM Operating System/360 (0S/360).

Also supported are communications with S/360 Model 20 with BSCA-I0CS, 1800
Data Acquisition and Control System with 1800 Multi-programming Executive System
Version 2 with BSCIO 2770 Data Communications System and 2780 Data Transmission

"Terminal.

Note: The 1130 Type | programming support will not include the Edit Macro for the
2770's Model 50 Magnetic Data Inscriber. Therefore, if communication with
the 2770's Mdl 50 MDI is desired, the customer will have to supply his own
edit routine,

Minimum system requirement: A 4K word 1131 Model 2 ... 1/0 devices same as
for the Monitor System, Version 2 ... Synchronous Communications Adapter.

Reference Manual: 1BM 1130 Synchronous Communications Adapter Subroutines ,
C26-3706.

Disk Data File Conversion Program (DFCNV):

Provides the capabitity for customers to convert their 1130 disk data files which
have been created through the use of FORTRAN (or FORTRAN plus Commercial
Subroutines) to an 1130 RPG compatible disk sequential format.

Designed as a general purpose program, it runs under control of 1130 Disk Monitor
System, Version 2 (1130-05-005). Conversion is from disk data file to disk data
file, with an intermediate punched card stage as an option.

The program accepts as input a set of control cards which describe the format of the
data file to be converted. This file may contain the following field types:

one word integer

two word integer

Real numbers (standard or extended precision)

FORTRAN's Al, A2, A3, A4, A5, or A6 format

Commercial Subroutine's D1, D4, or A3 data format
Input of this program is always a disk data file record. Qutput of this program is
always another disk data file record (on the same or a different drive) unless punched
card output is specified. Output in all cases is to a sequential data file accessible
by RPG-compiled user programs. A reverse conversion is not possible.

Provides 1130 user with a-quick ,.easy conversion program to allow data interchange
between F ORTRAN-compiled and RPG-compiled programs.. Allows selective field
conversion.and data rearrangement within converted records.

The program is used for the permanent conversion of FORTRAN-created data sets for
use by RPG-compiled programs.
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Customer Responsibilities - The user must reserve an area for the converted file in
\‘either the Tixed or user area, by name, before running the utility. This function can
.~ be performed by the DUP STOREDATA function.

Programming Systems - The program is written in Assembler Language and runs under
control of 1130 Disk Monitor, Version 2. 1t is included in the System Library.

Machine Configurations - Requires an 1130 system with at least one disk, 8K words
of core, and a card reader. Supports all 1130 card 1/0 devices and 1130 printers.
Input disk data file and output disk data file may be on separate disk drives or the
same disk drive.

Utility Programs:

The Utility Programs are a group of special pumose programs Stored on cards or
paper tape. They include programs for dumping from core to printer, from disk to
printer, for initializing disk cartridges, and for copying from one disk cartridge to
another.

‘Minimum System Requirements: 1130-0S-006 - A 4K work 1131 with at least
one disk and a 1134 Paper Tape Reader and 1055 Paper Tape Punch,

1130-05-005 - A 4K work 1131 with at least one disk and one of the following:

A 1442 Card Read Punch Model 6 or 7, or
A 2501 Card Reader Model Al or A2 and 1442 Card Punch Mode! 5, or
1442 Card Read Punch Model 6 or 7,

Note: RPG required an 8K or larger 1131, disk, and a card reader,

Units and features utilized: All 1131 CPU models except 1A which are part of an
1130 system containing at least one disk drive (internal disk, 2310, or 2311) ...
1442 Card Read Punch Model 6 or 7 ... 1442 Card Punch Model 5 .., 1134
Paper Tape Reader and 1055 Paper Tape Punch .., Console Printer and Keyboard
... 2315 Disk Cartridges ... 1132 Printer Model 1 or 2 ,,. 1627 Plotter Model
Al orA2 ... 1403 Printer Model 6 or 7 ... 2310 Disk Storage Models B1 and
B2 ... 1231 Optical Mark Page Reader ,,, Synch C ications Adapter,
2311 Disk Storage Model 11 or 12,

All 1130 card/paper tape and printer devices will function as principal 1/0 devices
for the monitor system programs except for RRG, which will not function with paper
tape input. In addition, the keyboard will function as an input device for all monitor
system programs except RPG, - All 1/0 devices will be available to FORTRAN and
Assembler object programs except the 1231 and Synchronous Communications Adapter
which will be available to Assembler object programs only,

Note: 2311 Models 11 and 12 Disk Storage Drives are supported by 1130-OS~005
OV'IY.

RPG supports the following 1/0 devices only:
1442 Card Reader/Punch - Model 6 or 7
1442 Card Punch - Model 5

2501 Card Reader - Model Al or A2

1403 Printer - Model 6 or 7

. 1132 Printer - Model 1 or 2

. 2310 Disk - Model B1 or B2, up to 4 drives
Console printer as an output device

8. 2311 Disk Model 12, up to two drives

The Synchronous Communications Adapter, the 1231 Optical Mark Page Reader,
Paper Tape 1/0, the Console Keyboard at execution time, and all ather 1/0 devices
not listed above as specifically supported are not supported,

No U bR WDNH

2311 Programming Notes:

This programming system supports the internal disk drive on 1131 Models 2 and 3
plus up to four additional drives housed in one or two 2310s, or up to two 2311
drives in place of the 2310s, The combinations supported are:

1131 Models Internal Drives 2310 2311
20r3 Yes No No
20r3 Yes lto4 No
20r3 Yes " No lor2
lor5 No ltod No
lorS No No lor2

Whenever a 2311-11 is part of a system, five 2315 disks are emulated on five
platters of the 1316 disk pack, Whenever a 2311-12 is part of a system, three
2315 disks are emulated on three platters on a 1316 disk pack, Each 2315 cart-
ridge has a four digit cartridge "ID", Each of the 1316 platters will also have a
four digit "1D",

In the maximum system, the 1131 will have available to it a maximum of eleven
logical disk drives - one internal disk plus five logical drives per 2311-11, For
a single job, any five of these logical drives can be addressed, A user program can
select any combination of five logical cartridges at the start of a job by means of
parameters in the //JOB card, Programs coded in Assembler or FORTRAN can, by a
call to the subroutine SYSUP, switch to any other logical cartridge during the job,

System Residence for Disk Monitor Version 2 (1130-05-005) may be on any logical
platter, IPL (cold start) may come from any platter,

Basic Program Material: 1130-05-005
Documentation: Program Directory

SRL Publications*: One copy of IBM 1130 Disk Monitor System Version 2,
Programmer's and Operator's Guide (GC26-3717).

Machine Readable: Object decks and sample ptograms are available on one 2315
Disk Cartridge or one 1316 Disk Pack. :

Optional Program Material:

Machine Readable: Source a bler language coding for the DM2 system pro-

grams, system library and utilities.
Ordering Information: Program Number 1130 0S 005

Program No. Distribution Medium User Volume

Extension Type Code Requirement
Basic None 2315 Disk 58 1-2315 Disk
: None 1316 Disk 52 1-1316 Disk
Optional None MT 9/800 28 1-2400' reel
MT 9/1600 29 1-2400' reel

* |f only the basic form number copy of the publication is required, order them from the
{BM Distribution Center, Mechanicsburg (SLSS) -- not from PID.

1130-0S-006 (Paper Tape)
Documentation -~ Program Material List.

SRL Publication -~ 1130 Disk Monitor System, Version 2, Programming
and Operator's Guide (C26-3717).

Machine Readable -~ One Paper Tape for each of the following - System L oader,
Part 1 ... System Loader, Part 2 ... Phase ID (PHID) Contro! Record ... Disk
Utility Program ... FORTRAN Compiler ... Assembler ... Supervisor, Core
Load Builder, System /0, Core Image Loader ... End of System Tape Con-
trol Record ... Standard Precision LIBF and CALL Subroutines ... Extended
Precision LIBF and CALL subroutines ... Common LIBF and CALL Subroutines
... ILS, ISS, Conversion and Utility Subroutines ... Plotter Subroutines ...
SCA Subroutines ... Cold Start Paper Tape Record ... DCIP (Disk Cartridge
Initialization Program) ... PTUTL (Paper Tape Utility Program) ... Paper Tape
Reproducing Program ... 1132/1403 Printer Core Dump ... Console Printer
Core Dump. Sample FORTRAN Program ... Sample Asssember Program.

The RPG compiler is not available for this system, It is available for the Card
Equivalent system, 1130-05-005 only, This system does not support 2311
disk drives,

Note: For system using CPU models 1B, 1C, 1D, 5B, SC,‘ov 5D and 2311 Model
12 disk, a card reader is required for adequate FE support,

1130/2250 Graphic Subroutine Package (GSP): A set of subroutines, operating

1130-LM-008 within the 1130 Disk Monitor
Version 2 environment, that aids
the FORTRAN or Assembler programmer in ysing the IBM 2250 Display Unit Model 4.
The subroutines are accessed by means of the CALL statement, and provide these
functions:

Image Generation:

Routines to generate basic dispiay elements such as points, lines, and characters,
Scissoring and scaling is performed as specified by the program.

Image Management:

Routines to p image ts (called entities) by name for pumposes of
visibility (display/non-display), light pen control (detect/no detect) and modifica-
tion (replace, delete, extend).

Attention Handling:

Routines to allow specification of attentions to be processed or ignored and to re-
quest available attention data for manipulation.

Operator-Program Communication:

Character Input - - Routines to automatically collect data from the Alphameric
Keyboard to construct messages (Cursor functions are included).

Light Pen Tracking ~ - A sophisticated tracking-capability allowing linear track=
ing (rubber banding), curve tracking (sketching) or discrete point definition.

Input/Qutput: .

Routines to start and stop the display and light the programmed function keyboard
indicators in any combination. .

A bler L Support:

In addition to the GSP, the 1130 Assembler will include all the 2250 Mode! 4
order mnemonics. :

P

system requi ts: P using the GSP may be executed on any 1130
computing system having 8,192 words of core storage, disk and an attached IBM 2250
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Display Unit Model 4. Although the programmer is not required to utilize the total
Graphic Subroutine Package, it is anticipated that an effective graphic application will
require 16K words of 1130 core storage.

Reference Manual
1BM 1130/2250 Graphic Subroutine Package, Preliminary Specification, C27-6934,

Basic Program Matesial ... 1130-LM-008

SRL Publication - 1BM 1130/2250 Graphic Subroutine Package
for Basic FORTRAN IV, C27-6934-1.

Documentation - Program Material List and an attachment to users.
Machine Readable - Object Decks provided in card form,

FORTRAN Subroutines for Data Transmission Between These routines provide for
2 System/360 and an 1130 System: data transmission between

a 5/360 and a remote 1130
Computing System over established communication lines. The user, by means of
FORTRAN CALL statements, can transmit control information and data between two
programs, one in the 1130, and one in the S/360.. These programs will normally be
started in each processor by the Satellite Graphic Job Processor but can be started by
any procedure,

Use of the transmission subroutines makes it possible for an 1130 program to use the
high speed computational capability and large storage capacity of 0S/360, thus in-
creasing the flexibility and efficiency of the 1130 application.

The transmission subroutines use 0S/360 BTAM facilities and a specialized syn~
chronous communication adapter subroutine under the 1130 Mapitor System, Version 2,
to accomplish the actual data transmission.. However, the FORTRAN programmer will
be able to program the data communication with no knowledge of binary synchrcmous
communications .

The transmission subroutines enable the 0S/360 FORTRAN programmer to:

Initialize the communications lines.
Read and write data via the communications lines.

' Test and status of the previous request for a read or write operation.
Activate a user-written synchronous routine in the 1130.
Terminate the 1130 main-line program.

. Logically terminate the communications hookup.

Similar functions are performed by transmission subroutines availabie to the 1130
FORTRAN programmer, except that the 1130 does not have the facility to terminate
an 0S/360 program.

Conversion subroutines are provided to resolve FORTRAN differences between the
internal data structure of the System/360 and the 1130, These subroutines (available
to the 0S/360 program only) perform the fotlowing conversions:

1130 integer format to 0S/360 integer format, and vice versa.

1130 standard-precision real format to 0S/360 standard length real format,
and vice versa,

1130 extended-precision real format to 0S/360 double-precision real format,
and vice versa,

In addition, the conversion subroutines can be used to reverse the main storage posi-
tion of elements when arays containing alphameric data are transmitted from one sys-
tem to the other. This preserves the readability of aiphameric messagés despite
differences in the arrangement of array elements in the two systems.

System Requirements:

. Dperating System/360 MFT-1I, or MVT Model 65 Multip}ocessing . While
PCP can be used it is not a practical environment because it does not support
multitasking or the Satellite Graphic Job Processor.

. A 2701 Data Adapter Unit or 2703 Transmission Control Unit capable of
supporting. Binary Synchronous Communications in half-duplex, point-to-point
environment. The 2701 or 2703 must be designated for use with EBCDIC. .
Users of the Dual Code Feature on the 2701 must specify EBCDIC as Code A,
Users of the Dual Communications Interface on the 2701 must specify the
1130 system line as Interface A.

. An IBM 1130 Computing System operating under the 1130 M&nitw System,
Version 2 with at least 8K of core storage and the Synchronous Communi-
cations Adapter. .

Users who want to employ switched network data sets will be required to perfovm their
own manual or proge trolled d to establish the point-to-point environ-
ment necessary for the data transmission subroutines.

f e e e

Basic Program Package: 1130-LM-011

Documentation: 1BM System/360 Operating Systems and 1130 Disk Monitor
System: System/360-1130 Data Transmission for FORTRAN (C27-6937)
.. Program Material List ... Attachment to Users.

Machine Readable: Object code.

Optional Program Package:

Documentation: Program Material List ...
Instructions.

Machine Readable: Source modules.

Attachment to Users ... Operating

Satellite Gra%ic Job Processor:  The Satellite Graphic Job Processor (SGJP)

-CQ-! permits 0S/360 job definition and initiation from

a 2250 Display Unit attached to a remote 1130

Computing System. SGJP enables the user who is unfamiliar with either the 1130
or 0S/360 to define an 0S/360 job to run in conjunction with a related 1130 pro-
oram. 0S/360 system messages are | routed by SGJP !o the 1130 fov optional
printing. The programming to on and data b the pro-
grams in each processor is not provided by SGJP and must be part of the application.
FORTRAN Subroutines for Data Transmission between a System/360 and an 1130
system will normally be used for this purpose.

SGJP can also be used to specify and queue 0S/360 jobs fornormal batch processing
under MFT-I1 or MVT from the 2250. Output from these jobs is produced as normal
0S/360 output, and not routed to the originating 1130.

SGJP is an extension of the 0S/360 Graphic Job Processor (GJP).

Up to 14 remote 1130/2250 systems can be attached to a System/360 for SGJP
operations, If batch jobs are included in 0S/360 and/or GJP is being used, the
number of batch partitions or regions, plus the number of local 2250s (for GJP
operations) plus the number of 1130/2250 systems (for SGJP operations) must not
exceed 14,

SGJP facilitates the initiation of jobs by requesting 0S/360 and the related 1130
job control information from a user through a series of displays. The user responds
to the displays by entering requested information or by selecting appropriate options
with the light pen or the alphameric keyboard. Job control information for an 0S/360
job is transmitted to the 0S/360, converted to Job Control Language, and used to
initiate the desired job in a region or partition associated with the 1130/2250 sub-
system.. Information about an 1130 program is:used to initiate that program in the
130, '

SGJP enables the remote 113072250 user to:

. |dentify himsel{ to the 0S/360 (LOG ON)
. Define and start execution of an 0S/360 procedure as a job
(BEGIN PROCEDURE)
. Define an 0S/360 program or cataloged procedure to be executed
as a job step (SPECIFY JOB STEP)
. Define data sets to be used by the 0S/360 program (DESCRIBE DATA)
. Define an 1130 program to run in conjunction with the 0S/360 program
(SPECIFY 1130 PROGRAM)
. Start execution of the specified 05/360 and 1130 programs (BEGIN JOB)
. Communicate with 0S/360 operator (WRITE MESSAGE)
. Enter 80-character data records to be used by the 0S/360 program
(ENTER DATA)
. Delete a job he is currently defmmg, but has not yet initiated (CANCEL JOB)
. R ine previously pleted job control operations (RECALL)
. Conclude his job definition and prepare the 2250 for the next user (LOG OFF)

S!swm Requnrement
. An IBM 1130 Computing System including:
The 1130 Monitor System, Version 2 with at least 16K of core storage
and the Synchronous Communications Adapter.

A 1132 Printer or 1403 Printer (if a Printed Record of Operations
Performed is desired).

‘A 1442 Card Read/Punch, or a 2501 Card Reader and a 1442 Card
Punch. :

. A 2250 Display Unit Model 4 equipped with the light pen and alphameric
keyboard .

. Operating System/360 MFT-ll, MVT or MVT Model 65 Multiprogramming.

. A 2701 Data Adapter Unit or 2703 Transmission Control Unit capable of
supporting Binary Synch [ ications in haif-duplex, point-to-point
environment. The 2701 or 2703 must be designated for use with EBCDIC.
Users of the Dual Control Feature on the 2701 must specify EBCDIC as
Code A. Users of the Dual Communications. Interface on the 2701 must
specify the 1130/2250 subsystem line as Interface A.

Users who desire to employ switched network data sets will be required to perform
their own manual or program controlled procedures to establish the point-to-point
environment necessary for the data transmission .
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Basic Program Package 1130-CQ-012

Documentation; 1BM System/360 Operating System and 1130 Disk Monitor
System: User's Guide for Job Control from an IBM 1130 System (C27-6938)
... Program Material List -- Attachment to Users.

Machine Readahle: Object code.

Optional Program Package

Documentation: Program Material List ... Attachment to Users ... Operating
Instructions.

Machine Readable: Symbolic modules.

Remote Job Entry Work Station;

The 1‘1 30 Remote Job Entry Work Station Pro-
1130-CQ-009

gram, operating within the 1130 Dixk Monitor
Version 2 environment, has ability to enter 0S/
360 jobs from a remote 1130 to be executed on a central System/360 Model 50, 65,
67 (65 mode), 75, 85, 91 or 195. The program reads job input and RJE commands
from an attached input device, transmits data to and receives data from the central pro-
cessor, and writes output to an attached printer, punch or disk. As an option, disk
output may be replaced by a user-written routine. 16K words of main storage is
normally required if a user-written output routine is included. However, a limited
user-written routine can be included in an 8K machine, depending or the configuration.
The 1130 RJE program operates with Remote Job Entry under 0S/360. Communica-
tion is in binary synchronous mode on a point-to-point leased line, a multipoint leasad
line, or on a point-to-point switched network. ‘

Minimum System Requirements: An 8K word 1131 Model 2 or 5 ... 1442 Card Read.

unch Model & or 7, or Card Reader Model Al or A2 and 1442 Card Punch
Model 5 0r 1142 Card Read Punch Model 6 or 7 ... 1132 or 1403 Priser ... Syn-
chronous Communications Adapter.

" 1/0 Devices Utilized: 1442 Card Read Punch Model 6 or 7 ... 2501 Card Reader
Model AL or A2 ...1442 Card Punch Mode! 5 ... Keyboard/Console Printer ...
1403 Printer Model 6 or 7 ... 1132 Printer Mode! 1 ... 2310 Disk Storage
Models B1 and B2 and internal disk drives ,,, 2315 Disk Cartridges ... Synchro-
nous Communications Adapter ., , 2311 Disk Storage Models 11 and 12,
Reference Material: 1BM 1130 Disk Monitor System, Version 2, Programming and
Operators Guide, C26-3717,

Basic Program Material: (1130-CQ-009)

SRL Publication -- IBM System/360 Operating System, Remote Job Entry,
€30-2006. > )

Documentation -~ Program Material List ... Attachment to Users,
Machine Readable Material -- Available in card form.

1130 Macro Assembler and Macro Update Facitity: ~ An Enh to the IBM

1130 Disk Monitor System,

' Version 2 -~ Available onf
under the IBM 1130 Disk Monitor System, Version 2. It is a direct extension of Y

and a replacement to the existing DM2 assembler (ASM) and is entirely compatible in
syntax and language usage. It is available at no charge.

Description v
Introduces high level language capability, specified by the customer.

Decreases customer programming effort through the development of his own
application or systems oriented macro libraries.

Provides full library facilities for user macros.
Enables your customer to create a language suitablerto his unique enyironment.
Features
Macro Definition

MAC - Start user macro
SMAC - Start system macro
MEND - Macro end

Conditional Assemblies

AIF, AGO - Provide for conditionally or unconditionally passing over and not
assembling blocks of code. o

Symbol Redefinition
SET - Permits redefinition of a symbol without a multiple definition error occurrins .
Library Purging ‘

PURG - Removes macro name from the users library.

Macro Update Facility
MUP - Provides the following facilities for maintaining user macro libraries.
. initializes disk space for user macro libraries
. purge system macros and reclaim space
. insert or delete individual statements within macros rename a macro
. add new macros to library
. physically or logically join fibraries
. obtain listing of macro libraries

Performance

The macro assembler performs as efficiently as the existing DM2 Assembler when
used for assembling non-macro code.

Compatibility

The macro assembler is language compatible with the 1800 Macro Assembler, operating
under MPX Version 2 announced in P69-79.

Object modules are not 1800 compatible.

The language is a éupen’-set of the present 1130 assembler language.

The macro capability of the 1130 Macro Assembler restricts the number of in-core
symbols to 217 less than the number supported by the current Disk Monitor, Version 2
Assembler. This restriction applies only to systems with 8K core or above; the 4K
core user will not be affected. For all users, overflow sectors in disk working storage
for programs with larae symbol tables may still be specified. (See "Assembler”

section of SRL 1BM 1130 Disk Monitor System, Version 2, Programming and Opera-
tor's Guide - C26-3717) B

Disk Utilization Requirements

These programs require an additional 5 cylinders of disk space for residence over the
space now required for the assembler program.

Programming Systems
These programs are written in assembler language, and run under control of the IBM-
1130 Disk Monitor, Version 2,

Machine Configurations

These programs run on any 1130 disk configuration, However, 8K words of core (or
more) are a requirement for the macro features.

1130 Distributed System Program (1130-SV-002): The 1130 Distributed
System Program (1130
DSP), 1130-SVv-002,
a Type | Extension, provides means for operating an 1130~System/7 multisystem
configuration as a single system with distributed facilities. This program provides
the capability to operate 1130-System/7 Multisystem Support programs in the fore-
ground, concurrently with Disk Monitor batch programs in the background.

1130 DSP supports multisystem operation of the 1130 System coupled to the
System/7 via the 1130 Storage Access channel. The facilities provided by 1130
DSP are:

1. Support for the exchange of data, programs, and tasks between
systems (Muitisystem Support).

2. Enhancements to the 1130 Disk Monitor Programming System which
provide for background execution-of batch programs concurrently- with
sensor-based System/7-related application programs in the fore-
ground (Foreground/Background Support),

Multisystem support is provided to link the computers together so that each may com~
municate with arid draw upon the resources of the other. Each computer may be
assigned the tasks for which it is best suited, while providing the user with a con-
venient interface for application programming.

These facilities parallel those of the IBM 1800 Distributed System Program which
supports the system comprising one or more System/7s coupled to an IBM 1800
Data Acquisition and Control System via a telecommunications link. Muitisystem
application programs that are written using the facilities of 1130 DSP can be trans-
ferred to an IBM 1800 System operating with 1800 DSP with little or no modifica-
tion, e . .

The 1130 Foregroiind/Background Support makes it possible to add sensor-

based applications to an 1130 Computing System while maintaining the batch job
processing environment of the Disk Monitor System, The 1130 DSP Foreground/
Background Support permits the basic 1130~System/7 Multisystem support functions
to be co-resident in the 1130 with Disk Monitor batch programs.

Under the Foreground/Background mode of operation, Muitisystem Support functions
are processed in the 1130 on a priority basis, responding to the demands of the
System/7 prog The Foreground/Background Support will interrupt and restore
Disk Monitor batch jobs, as required by System/7, in a manner which is transparent
to the batch: program, The user, writing batch programs for concurrent operation with
Multisystem Support, need only be concerned with the foreground operation insofar
as it affects the amount of 1130 core storage available for background programs. If
sufficient 1130 core storage is available, many existing user-written batch programs
will run under 1130 DSP Foreground/Background Support if the programs are recom=
piled.. . E
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Highlights:

. Concurrent operation of 1130-System/7 Multisystem Support with
Disk Monitor batch jobs.

Minima! batch program modification required to run with Foreground/
Background Support,

. Data Acquisition and Control application programs can use the facilities
of both the 1130 and the System/7,

Multisystem support compatible with 1800 DSP,
All 1130 DSP user subroutines in the 1130 are FORTRAN caliable.

Special Sales Information: 1130 DSP Multisystem Support can be used in a wide
range of sensor-based applications including Laboratory Automation, Process Control,
Manufacturing Testing, and Manufacturing Automation. Application programs written

for 1130 DSP run under 1800 DSP, allowing easy growth, 1130 DSP Foreground/

Background Support makes it possible to connect a System/7 to an installed 1130
system and add sensor-based applications with minimal impact on the 1130 Disk
Monitor batch p: ing envi

Use: Data acquls ition and control application programs written to use the 1130~
Tystem/7 multisystem configuration will inciude calls to the 1130 DSP subroutines
in 1130 resident programs and DSP Macros for System/7 resident programs, 1130
Disk Monitor batch programs written for concurrent operation with 1130 - System/7
Multisystem Support can use only the 1130 core storage available after providing
resid for the F k d Support.

Customer Responsibilities: The customer must arrange for the installation of the
devices listd under minimum machine configuration,

The customer must generate the 1130 DSP system (using 1130 Disk Monitor System
generation procedures), define disk-resident files used by the Submonitor, specify the
size of the Distributed System Partition (DSPAR), and assemble and build core loads

for this area. These core loads must include the DSP Sub and may includ
user-written routines,

The code which is to be resident in System/7 must be assembled using the 1130
Macro Assembler and storage load for the System/7 generated, The MSP/7 facilities
to be used in this storage load must be specified by using the MSP/7 configuration
macros.

The foreground/background support is specifically designed to provide System/7 users
with additional functional capabilities by relocating certain elements of 1130 DMS
Version 2. Most 1130 programs, not employing the use of absolute addressing, may
be re-compiled to operate in the background under 1130 DSP. As aresult of this
relocation, careful review is required of 1130 Type Ii, IIl and IV programs, and pro-
gram products planned for execution in the background; for example COBOL will not
execute without modification,

As with other systems, the customer is resbons ible for providing protection against
accidental loss or misuse of his data,

Programming Systems:

1130 Programs: The IBM 1130 Disk Monitor System, Version 2, with modifications
necessary to provide Foreground/Background Support, is distributed as a part of the
{BM 1130 Distributed System Program (1130 DSP). All of the standard programming
features of the IBM 1130 Disk Monitor System, Version 2, (1130-0S-005) are
available under 1130 DSP (for background programs), except for the 1130/2250
Graphic Subroutine Package.

Careful review is required of all RPQ devices which may be attached to interrupt level
3, This level is used by the System/7 Storage Access Channel attachment which may
pre-empt other devices and their servicing routines.

Because the modified Disk Monitor is distributed as a part of the 1130 DSP, an
existing Disk Monitor System cannot be modified to include 1130 DSP facilities,
When Disk Monitor facilities are to be used with 1130 DSP, the 1130 DSP must

be ordered and instailed.

All of the 1130 resident subroutines of 1130 DSP are written in 1130 Assemoier
Language. Some of the 1130 DSP Utility Programs are written in 1130 FORTRAN
Language.

System/7- Programs: The 1130 DSP System/7 routines use the macros provided by
System/7 Modular System Programs (MSP/7), The MSP/7 Macros and the DSP
bied under the 1130 Macro

Macros are written in System/7 L which is

Assembler,

Compatibility with IBM 1800 Distributed System Program (1800 DSP): To maintain
compatibiTity with I800 DSP application programs should be written observing the
following conventions:

1. 1130 resident application programs written in 1130/1800 Basic FORTRAN IV
Language must avoid the use of FORTRAN facilities which are peculiar to the

1130 operating system, FORTRAN programs must use the *ONE WORD INTEGERS

control record,
2. Do not use subroutines which are unavailable in the 1800,

3. Communications between systems must use only the data, task, and program
exchange facilities of DSP; e.g.: o user program call to the 1130 SAC 1/0
Control Routine, is not allowed.

System/7 application programs will be compatible with either 1130 DSP or 1800 DSP
if communications to the host use only the DSP data, task, and program exchange
facilities, No direct use of the MSP/7 communication macros is allowed if 1800 DspP
compatibility is to be maintained. Reassembly will be required however, when changing
from 1130 to 1800, .

Mini Machine Configuration:
1130 System
1131-28  Central Processing Unit with 8,192 words core storage, single

internal disk storage drive, 1442 Model 6 or 7 Attachment (#4454),
Storage Access Channel (#7490 or #7492),

"Card Read Punch

1442-6

This program will not operate on an 1130 System utilizing an 1131
Model 1, 4 or 5,

This minimum configuration provides the necessary stdrage for many functional sub-
sets of the full DSP system.

The 1130 Distributed System Program is a modular series of subroutines. This makes
it possible for the user to incorporate into his system only those DSP functions required
for his application. The selection of DSP modules is accompiished by using the
*EQUAT feature of the 1130 Disk Monitor System, Version 2 to replace unneeded sub-
routines with a DSP provided dummy subroutine,

The major DSP functions not included in the configuration are System/7 re~
quests for executing programs in the 1130 at the foreground level, priority batch level,
and System/7 batch fevel.

The minimum configuration is utilized as follows:

Words

Resident Monitor 1280
(including DISKN and the Monitor Extension
required for DSP)

User's Area 3616
(Minimum size for operation of DUP, FORTRAN,
and Assembler)

DSP Submonitor (maximum size) - 3296
‘ 8192

User-written programs operating in the User's Area must also include approximately
100 words for subroutine calls for 1130 initiated transactions and 200 words if
fogging and checkpointing of 1130 ions is also specified.

The Macro Assembler and the Macro Update program require a User Area of 6912
words for operation. These programs can be run in an off-line mode in the minimum
configuration or on-line in a farger configuration of 16,384 or 32, 768 words.

Following are p 9
DSP subsets will in the mini

for two functional DSP subsets. These
configuration DSP submonitor (with LOCALs).

EXAMPLE 1
System/7 Satellite System - Data Spooling to 1130 Disk Files
DSP functions supported are:
1130 originated DGETD and DPUTP
System/7 originated DPUTD and DGETP
IPL of System/7 from 1130 disk file
Special data file, .COR in the System/7
Named 1130 disk files

LOCAL.ing of some DSP subroutines is required to support these functions in the mini-
mum system configuration, The submonitor for this subset consists of the following:

Words
DSPAR Fixed Area 62
DSPAR Communication Buffer 322
1130 DSP Subroutines incl mai reserve 2146
ILS Routine, Transfer Vector and Core Load Header 134
LOCAL Table, FLIPR, LOCAL Area 632

3296

Data is spooled to the 1130 disk from the System/7 at intervals controlled by timer
interrupt, experiment parameters, atc. This data can later be reduced on-line as
additional spooling is proceeding. During the spooling operation, all of the normal
DUP, ASM, and FOR functions are available to run in the User's Area as well as user
programs that will execute in 3616 words of storage.

EXAMPLE Il
System/7 Satellite System - 1130 Initiated Transactions
DSP functions supported are:

1130 Originated DGETD, DPUTD, DPUTP, DXEQP
1PL of System/7 from 1130 disk file

Special data files .COR, .FOR, .COM

Named disk files

DSP COMMON in both the System/7 and 1130
Transaction Logging

Completion tasks in System/7
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LOCALing of some DSP, subroutmes is required to support these funcuons in the mini-
mum system configuration. . The Submonitor for tlus subset ists of the following

Disk Storage Requirements:

Words
DSPAR Fixed Area ' ) 62
DSPAR Communication Buffer - 322
DSP COMMON (100 words) 102
1130 DSP Subroutines including maintenance reserve .. 2004
ILS routine, Transfer Vector, and Core Load Header 144
LOCAL TABLE, FLIPR, LOCAL Area 662

3296

For this configuration the 1130 makes all requests for data or task transfer. This
type of operation can be used in the controlled experiment envi or any
tion where the 1130 controls the entire operation. During the Satellite operahrt;n,
all normal DUP, ASM, and FOR functions are available to run in the User's Area.
The Macro Assembler and the Macro Update program require a User's Area of 6912
words for operation. These programs can be run in an off-line mode in the minimum
configuration or on-line in a larger configuration of 16,384 or 32,768 words.

A maximum DSP configuration which provides all of the DSP facilities and which makes
no use of LOCALing, thereby providing minimum response time, can only be configured
ina 16,384 word (or larger) 1130. The storage requirements for this DSP Submoni~
tor are given below.

. Words '
DSPAR Fixed Area . 62
" DSPAR Communication Buffer 322
DSPAR COMMON (100 words) v102%
DSPAR Queues (10 entries each - three queues) 96*
In-Core FLET Table (10 entries) 44%*
1130 DSP Subroutines resident in DSPAR (mcludmg
maintenance reserve) 5725
ILS Routine, Transfer Vector, and Core Load Header 158
6509

*Size may be user defined.

A DSP configuration which provides all of the DSP facilities but makes use of maxi-
mum LOCALing of DSP subroutines, can only be configured in a 16,384 word -(or
larger) 1130, The storage requirements for this DSP Submonitor are given below,

: . Words . '
DSP Fixed Area 62
DSPAR Communication Buffer ' 322
DSPAR COMMON (100 words) . - 102*
DSPAR Queues (10 entries each - three queues) : 96*
In-Core FLET Table.(10 entries) - 44%
1130 DSP Subroutines (including ) =
maintenance reserve) 4210
ILS Routine, Transfer Vector, and Core Load Header 160
LOCAL Table, FLIPR, LOCAL Area 650
5646

in the above two configurations, User's Areas of approximately 8600 and 9450 words
respectively are provided for operation of user programs and 1130 Disk Monitor Sys-
tem programs in a 16,384 word 1130 System.

Any program which required all of an 8192 word 1130 under the 1130 Disk Monitor
System, Version 2, will require a 16,384 word 1130 when run with 1130 DSP.

System/7:
5026 Enclosure, Model A02
5010 Processor Module, Mode! BO4 (with 4,096 words of storage, 1130
attachment, and Operator Station Adapter)
5028 Operator Station
One 1/0 Module (such as 5014 or 5012)

Following are the System/7 storage requi for code
prerequisite MSP /7 Macros for the minimum configuration.

d by DSP and the

Words

DSP Macros ) 600
MSP/7 Macros (including interrupt Handling Queueing,
Program Interrupt, and Operator Station /0 Control) 1200

1800

This allows approximately 2300 words for the user's application program in l:he mini-
mum System/7 configuration of 4096 words.

Following are disk requnremem.s for the components of 1130 DSP:
Sectors

Modified 1130 Disk Monitor System 708
1130 DSP Subroutines and Utilities ' 105
1130 DSP Save Areas, System/7 Storage Dump

Area, and Transaction Log Area ) 128*
Sample Problem . | 89**
DSP Macro Library” . 40
MSP/7 Macro Library, Output Handler and

Required Subroutines 406

*The size of these areas, except the transaction log area, can be set by the user for
his configuration, The default sizes received with the system are as follows: (1)
The transaction log is one sector, (2) The save areas are 32 sectors each and are
designed to save an BK or smaller User's Area, and (3) The System/7 dump area is
52 sectors, large enough for a 16K System/7 storage dump. These areas are con-
figured in a 16 cylinder Fixed Area (128 sectors).

**The sample problem can be deleted making this area available after the problem is run

The total disk requirements for the modified Disk Monitor System, DSP subroutines
and utilities, save, dump, and log areas, DSP macro library, and MSP /7 macro
library and output handler are 1387 sectors of the 1600 sectors available,

With this configuration, 213 sectors are initially available for working storage (if the
sample problem has been d). As user prog are stored to the disk, the size
of working storage decreases, If the working storage required to assemble System/7

storage loads exceeds that available on the disk, a two drive system may be required;

If the MSP/7 macro library is to be kept on-a separate MSP/7 cartridge along with the
DSP macro library, the disk storage requirements for the DSP cartridge are 941 sec-
tors, and the requirements for the MSP /7 cartridge are increased by 40 sectors for
the DSP macro library,

Users will not be able to interchange disk cartridges (in order to execute programs that
are resident on another disk) while the system is on line because the User's Area.may
have been saved on the disk and must be available to be restored. Users with limited
space for storage of programs, will requiretwo disk drives to allow access to all pro-:
grams at any one time,

D,

P ing Service Classification: A

Basic Material:

Documentation: Program Directory ... One copy each of iBM 1130 Dlstributéd
System Program, Program Reference Manual (GH20-1144) and IBM 1130
Distributed System Program Operations Guide (GH20~-1145),

Machine Readable Material; Object decks and sample program are available on
two 2315 Disk Cartridges, or on 80-column cards,

Optional Program Material:

Machine Readable Material: “Source assembler language coding for the DSP system
programs , subroutines , and macros.,

Ordering Information: Program Number 1130SV002 (use form Z120-1957),

Program No, Distribution Medium User Volume
Extension Type . Code Requirement
Basic t None 2315 Disk = 58 2 - 2315 Disks
None Cards 15 None
Optional None MT 9/800 28 1 - 2400' ree!
MT 9/1600 29 1 - 2400 reel

Additional Program Material; IBM Distributed System Program Genera! Information
anual (GH20-~ 0-

t May be ordered on cards only if 1130 system configuration does not include a 2310
Disk Drive, or the Single Disk Drive in the 1131 CPU,
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ORDERING INFORMATION OPTIONAL PROGRAM PACKAGE
P rogram Number Distribution Medium User Volume Documentation - Program material list, Operating Instructions, and attachment.
. Extension Type Code Requirement Machine Readable - Source modules are available on the programs listed below:
113005006 PT 05 none 1130 Disk Monitor Version 2 Card 1130-0S-005 »
Basic none : Paper Tape 1130-05-006
Optional Same as 113005005 .
Satellite Graphic Job Processor 1130-CQ-012
1130LM008 1130/2250 Graphic Subroutine P: L M-
3oL rone Cards 15 none : u ine Package 1130-LM-008
Optional none MT 9/800 28 01 FORTRAN IV Subroutines for Data Trans-
’ DTR 9/1600 29 none mission between S/360 and 1130 1130-LM-011
1130LMO011, 1130CQ009 and 1130C0012 1130 Remote Job Entry Work Station 1130-CQ-009
Basic none Cards 15 none :
Optional none DTR9/800 28 none FORTRAN Compiler (Card) 1130-F0-001
DTR9/1600 29 none FORTRAN Compiler (Paper Tape) 1130-F0-002
Subroutine Library (Card) 1130-LM-001
1130F0001 ¢ 15 none Subroutine Library (Paper Tape) 1130-LM-002
Basic none ards Card System Error-Detection Aids 1130-5P-001
Optional See 1130UT002 ﬁsslembéu Prognz " 1130-5P-002
tility Routines (Cal 1130-UT-001
1132-‘:‘001 none Cards 15 none Utility Routines (Paper Tape) 1130-UT-002
Optional See 1130UT002 1130 RPG Computer 1130-RG-007
1130‘!60 07 1130 Distributed System Program (1130 DSP) 1130-SV-002
Basic none Cards 15 nog:
Optional none MT 9/800 28
MT 9/1600 29 01
1130SP001 1
B one | 130UT002 Cards 5 none ADDITIONAL PROGRAM MATERIAL
1130SP002 05 none Program Logic Manuals
Basic ';”‘9113 0UT002 PT 1130 Disk Monitor Programming System GY26-3714
Optional ee 1130/1800 Programming Systems, Card/Paper Tape GY26-3620
0UT001 1130/2250 Graphic Subroutine Packaye GY27-7174
llg”l:c none Cards 15 none 1130 Remote Job Entry Work Station GY30-1001
Optional See 1130UT002 1130 RPG 6Y21-0010
P ) 1130 DSP GY30-0786
1130UT002 )
Basic none . PT 05 none
1130 SvV002 2315 58 02 Program Listings: Listings are available on microfiche from -- IBM Distribution
Basic :one MT 9/800 28 02 Cen%ev, Publication Order Department, Mechanicsburg, Pa. Specify order supply
oPﬂOMI one MT 971600 29 01 number.

GJD1-3000 for 1130 Card/Paper Tape System

GJD1-3040 for 1130 Disk Monitor System, Ver~
sion 2

GJD1-3050 for 1130/2250 Graphic Subroutine

Order supply number

Package

GJD1-3060 for 1130 Remote Job Entry Work
Station

GYB0-0791 for DSP

Optional Machine Readable Material - Source Code for the following 1130 programs
is available on one functional volume:

FORTRAN Compiler (Paper Tape) 1130-F0-002
Subroutine Library (Card) 1130-LM-001
Subroutine Library (Paper Tape) 1130-LM-002
Card System Error-Detection Aids 1130-SP-001
Assembler Program 1130-SP-002
Utility Routines (Card) 1130-UT-001
Utility Routines (Paper Tape) 1130-UT-002

Ordering information = System Number 1130

Note: The Optional Machine Readable Material for the above 1130 programs is ~
‘ordered by specifying a "System Line" (columns 1-7, 15-24) and " Component
Lines" (columns 8-12) of the program order form. Enter a separate component line
for each component desired. Also, specify program number extension "OPT1".

(Reverse side is blank)

Program Number Distribution Medium User Volume

Extension Type Code Requirement

Optional OPT1 MT 9/800 28 01
MT 9/1600 29 01

Not to be reproduced without written permission
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1800 Assembler Language:  The IBM 1800 Assembler Language provides the pro-
" grammer a flexible and meaningful symbolic language
that is easier to code than a binary machine language.

Source programs are assembied by the processor in two passes. The Assembler auto=
matically assigns and keeps a record of storage locations and checks for coding ervors.
By relieving the programmer of these burdensome tasks, the Assembler significantly re-
duces the amount of programming time and effort required to prepare a program,

A Compressor Program is provided with the Assembler to compress symbollcally as-
sembled output into a form suitable for execution,

The Assembler and its compressor always use all of core storage available on an as-
sembly machine. The programs determine memory size automatically at assembly time
and adjust table parameters accordingly.

The Assembler provides for assembly of both absolute and relocatable mainline programs,
and for assembly of relocatable subroutines. By means of ENT and CALL statements,
provision is made for automatic symbolic cross-referencing between programs at load
time. The Assembler may be used to generate subroutines and subprograms for FOR~
TRAN main programs. Similarly, Assembler main programs may call FORTRAN sub-
routines or subprograms, as well as Subroutine Library and Utility Routines.

A Core image Converter is provided which will convert the relocatable binary object
decks of a mainiine and all called subroutines into a single core image binary deck.
This deck may then be loaded with a Core Image Loader which has no relocating or
cross~referencing abifities.

Minimum system requirements: For p and ¢ A 4096 word
1801 or 1802° Processor-Controller ... 1442 Card Read Punch mdls 6or7or
1054 Paper Tape Reader and 1055 Paper Tape Punch.

Processor-Controller supported: an 1801 or 1802 with 4, 8, 16 or 32K words of
core storage (Note: 24K is not supported).

Basic Program Material:

SRL Publication -- 1800 Card/Paper Tape Programming System, Operator's Guide,
C26-3751.

Documentation -- Program Material List.

Machine Readable -
1800-AS-005 (Card)

Deck No. 1  Assembler
Compressor
3 Sample Program
1800-AS-006 (Paper Tape)

Tape No. 1 Assembler (unedited)
2 Compressor (unedited)
3 Assembler Sample Program

1800 FORTRAN Laguage: The IBM 1800 FORTRAN Language is a coding sys=-
tem with a language that-closely resembles the language
. of mathematics. It is a system designed primarily for
scientific and engineering computations. Since this system is essentially problem-
oriented rather than machine-oriented, it provides scientists and engineers with a meth-
od of communication that is more familiar, easier to learn, and easier to use than ac-
tual machine language .

The FORTRAN processor accepts source program statements. as input from cards or
paper tape and produces, as output, a machine language program. At object time, the
system utilizes advanced techniques, such as relocatable subroutines, highly com-
pressed formats, and flexible input and output command structures which facilitate data
conversion operations, The FORTRAN Language optimizes redundant subscript calcu~
lations to produce an efficient object program. The FORTRAN Language provides a
high level of language power and flexibility with minimal machine requirements. The

hine features supported at execution time are the 1442 Card Read Punch mdl 6 or
7, 1816 Printer-Keyboard, 1053 Printer, 1443 Printer md! 1 or 2, 1054 Paper
Tape Reader and 1055 Paper Tape Punch, 2401/2402 Magnetic -Tape Units mdi 1,
2, or 3, Analog Output, Analog Input, Contact Sense, and Contact Operate, ‘The
maxlmum number of words available on the computer can be utilized at both compile and
execute time,

A source program written in the 1800 FORTRAN Language is processed by the FOR~
TRAN Compiter to produce an 1800 System machine language program. The 1800
System Loader, Input/Output- Routines for 1/0 function, and the System Subprograms
will be foaded with the compiled program prior to execution.

The 1800 FORTRAN language p American Standard Basic FORTRAN,
X31-1966, with extension beyond this standard. These ions are shown in
C€26-3715, IBM 1130/1800 Basic FORTRAN IV Language.

Minimum system requirements: For compilation: A 4096 word 1800 System Proces~
sor-Controller ... 1816 Printer-Keyboard or 1053 Printer or 1443 Printer .., 1442
Card Read Punch mdl 6 or 7 or 1054 Paper Tape Reader and ... 1055 Paper Tape
Punch.

Processor-Controller supported: an 1801 or 1802 with 4, 8, 16 or 32K words of
core storage (Note: 24K is not supported),

Basic Program Materlal: )
SRL Publication.~- 1800 Card/Paper Tape Programming System, Operator's Guide,

C26-3751. .
Documentation -- Program Materlal List.

Machine Readable ~
1800-F0-007 (Card)

Deck No. 1 Compiler {unedited)
2 FORTRAN Complier Editor
3 FORTRAN Sampie Program

1800-F0-008 (Paper Tape)
Tape No.1 ~ FORTRAN Input Phase for 1816/1053 (unedited)

2 FORTRAN Input Phase for 1443 (unedited)
3 Part 2 of FORTRAN Compiler for 1816/1053
4  Par 2 of FORTRAN Compiler for 1443
5  FORTRAN Compiler Editor
[} FORTRAN Sample Program
1800 Subroutine Lm. The 1800 Subroutine Libsary provides arithmetic, func~

tional, code conversion, 1/0 control and selective dump
subroutines for use by object programs generated by the
1800 Assembler of the 1800 FORTRAN Language.

The floating=point subroutines in the 1800 Subroutine Library offer two ranges of pre-
cision: Standard Range and Extended Range. The Standard range provides 23 bits of
preclsion; the Extended range provides up to 31 bits of precision.

ik ided include F loating-Point Fixed Point, Special Function, Code
Cowshn, 1/0 Contvol and Selective Dump.

The subroutines are used by FORTRAN Language or Assembler object programs to per-
form floating-point, fixed-point arithmetic, and functional operations; the conversion
of data from one 1/0 code to another; the control of 1/0 activity on the devices attached
to the system; and the selective dumping of memory areas for debugging purposes.

Minimum system requirements: An 1800 System with an 1801 or 1802 Processor-
Controller with 4096 words of core storage and applicable 1/0 equipment is required
for execution of the subroutines.

Machine features and units supported: An 1801 or 1802 Processor-Controlier with
4,8, 16, or 32K words of core storage (Note: 24K is not supported)... 1442 Card
Red Punch mdls 6and 7... 1054/1055 Paper Tape Attachment ... 1816 Printer-
Keyboard ... 1053 Printer ..} 1810 Disk Storage Drive mdls A1, A2, A3, Bl, B2,
and B3 ... 1443 Printer mdls 1 and 2 ... 1627 Plotter mdis 1 and 2... 2401/2402
Magnetic Tape Units mdis 1, 2, and 3 ... Analog Input Basic for 1800 with all

features ... Digital /Analog Oumut Featuve ... Digital Input Feature.

Basic Program Material:
SRL Publication -~ 1800 Card/Paper Tape Programming System Operator's Guide,
C26-3751.

Documentation -- Program Material List.

Machine Readable -
1800-LM- 003 (Card)

Deck No. 1A Standard Precision (Calls)
1B  Extended Precision (Calls) '
2 Common 2 Word Calls
3 Dump 80 Utility Program (unedmd)
4 EOD1 Cards
5A  Standard Precision (LIBFs)
5B Extended Precision (LIBFs)
6 Common LIBFs
7 1SS Routines (unedited)
8 Common LIBFs and Conversion Routines which must
Follow 1SS Routines

9 EOD2 Cands

10 Editor for Subroutine Deck 3 and 7

1800-LM-004 (Paper Tape)

Tape No. 1A Standard Precision (Calls)
1B Extended Precision (Calls)
2 Common Calis
3 Dump 80 Subroutines (unedited)
4  EOD1 Cards
5A  Standard Precision (LIBFs)
5B  Extended Precision (LIBFS)
6 Common LIBFs
7 ISS Routines with EOD2 Records (unedited)
8 Common LIBFs and Conversion Routines
9  EOD2 Records

10 Editor Subroutine for Tapes 3 and 7

1800 Utility Routines:  The 1800 System Utility Routines are part of the basic
programming system to be used by all 1800 installations.
" These programs wlll make It possible to program the 1800
ina wldc range of data acquisition and real-time control applications.

The Utllity Routines include: [1) An Input/Output routine which accepts data from one
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of theree input media (card, paper tape, magnetic tape) and outputs data to one or two
of five output devices (card, paper tape, magnetic tape, typewriter and printer). When
two output devices are required, one must be a print option (1043 or 1443 Printer) .

(2] Dump routines which permit the user to dump any area of memory; output can be ob- .

tained on cards, typewriter, printer or magnetic tape. [3] Loader routines - Relocating
: Loader, Core Image Converter, and Core Image Loader.

These routines provide the programmer with a versatile tool for transferring data from
one medium to another, and also for performing the repetitive utility functions needed
«.daily for most data processing installations. They also include routines to aid the user
in debugging his programs. In addition, they provide the facilities for: Loadmg com=-
_pressed binary object program cards in either relacatable or core image format .., gen=

erating object program core maps.

‘ Minimum system requirements: A 4096 word 1800 System Processor-Controller ...
1053 Printer .., 1442 Card Read Punch mdl 6 or 7 or 1055 Paper Tape Reader and
1055 Paper Tape Punch.

Processor-Controller supported: an 1801 or 1802 with 4, 8, 16 or 32K words of
core storage (Note: 24K is not supported).

Basic Program Material:

SRL Publications -- 1800 Card/Paper Tape ngramlng System Operator's Gu|de,
C€26-3751.

Documentation -~ Pmram Material List

Machine Readable -
1800-UT-001 (Card Utility)
"Deck No. 1 Relocating Loader

2 Core Image Loader

3 Core Image Converter/1443

4 Care image Converter/1816

5 1/0 Utility ~ Phase 1

6 1/0 Utility - Phase 2

7 Users Exit Special User EOD Cards
8 Users Exit Overlay Cards’

9 Dump Between Limits - Cards

10 Dump Between Limits - Console Printer
11 Dump Between L imits - Magnetic Tape
12 Core Dump - 1443
13 Relocatable Core Dump
14 One-Card Dump on Console Prmtev
15 Keyboard to Paper Tape
16 . Keyboard to Cards
17 Card Reproducing Routine
18 170 Utility Edit Cards
19 DPIR
1800-UT-002 (Paper Tape)
Tape No., 1 Relocating Loader
2 Core Image Loader

3 Core Image Converter with 1443 Map

4 Core Image Converter with 1816/1053 Map
5 1/0 Utility - Phase 1

6 1/0 Utility - Phase 2

7 Users Exit Special User EOD Record

8 Users Exit Overtay Record

9 Dump Between Limits - 1816/1053

10 Dump Between Limits -~ Magnetic Tape
11 Core Dump ~ 1443 Printer

12 Relocatable Core Dump - 1443,

13 Core Dump - 1816/1053

14 Keyboard to Paper Tape

15 1/0 Utility Edit Record

16 DPIR

17 Construct

18 Paper Tape Reproducer

1800 Time-Sharing Executive System:  The IBM 1800 TSX is a real-time pro-
gramming system that affords the user a
convenient means of generating and using
a complete process control or data acquisition system, The system programs provided
are:

Assembler Program .
A one-for one symbolic bly program that produces object prog that can be
used with the 1800 TSX from symbolic card input.

FORTRAN Compiler Program

Accepts 1800 FORTRAN language input in card form and produces object programs
that can be used with the 1800 TSX. Both the FORTRAN written and Assembler
written programs call on subroutines to perform various arithmetic and input-output
functions,

Disk Utility Program (DUP) ; .
The 1800:DUP is a group of generalized utility and mamtenance routines that are
necessary in the day to day operation of the TSX. These routines store user pro- -

grams on disk, delete programs from disk, dump programs, from disk and perform Lo

merous other functions of a utility nature.

ion and Control System

Nonprocess Supervisor

The Nonprocess Supervisor recognizes certain system control cards and transfers
control to the system program specified, It also initializes the nonprocess system
when a‘job control card is recognized, ’

Subroutine Library
A set of reentrant aruthnetlc functional , and conversion subroutines are
supplied with the 180C TSX A set of non-reentrant subroutines for use
with TSX can be ordered separately [1800-LM-0091.

The non-reentrant afithmeti‘c, functional and conversion subroutines are

the same in number and function as those reentrant subroutines provided
by the 1800 TSX. These routines offer those users of the 1800 TSX
system who do not need rant coded subrout faster execution of
their programs. : ’
Simulator Program .
The Simulator tes a program in a controlled envi for the purpose of de-
bugging. .
- Process Supervisor
The Process Supervisor comrols execution of programs, It ists of the
Skeleton Executive, error decision prog . and other on-line special pur-

pose start-up and analysis routines, The Skeleton Executive is built up from rou=
tines the user has assembled or compiled. Many different options may be specified
using equivalence statements when these routines are assembled. The user may in~
clude frequently called subroutines and high priority interrupt routines in the Skele=-
ton, The control of timers and the scheduling of core loads and. interrupt routines
are handled by routines supplied by IBM and that the user assembles,

Efficiency

The efficiencies listed in the following sections vary depending on the machine con~
figuration, disk and core layout, and the user program size and type, Execution times
are based on large programs.

Approximate core storage and execution times:

Assembler
im——
Core Storage Minimum 3692 at the high end of core
Disk Storage 48 Sectors
Speed
With 1442 Model 7 - No listing 320 cds/min
= 1443 (Mod 1) listing
(52 char, set) 103 cds/min
- 1443 (Mod 2) listing
(52 char, set) 140 cds/min
- 1053 17 cds/min
With 1442 Model 6 - No listing 250 cds/min
- 1443 (Mod 1) listing
(52 char, set) 95 cds/min
~ 1443 (Mod 2) listing
(52 char, set) 125 cds/min
- 1053 16 cds/min
FORTRAN Compiler
Core Storage Minimum 3692 at the high end of core
Disk Storage 103 Sectors
Speed A ing 2150 progr
Without punching 47 Statements/mm
With punching (assume 50 cds pch) 38 Statements/min
Disk Utility Program
Core Storage 3692 at the high end of core
Disk Storage 68 Sectors
Speed The STORE operation varies in speed depending on the size of the

program and the number and distance of the disk arm movements
needed. This can vary from about 15 seconds to read in and exe-
cute the STORE routine for a short program to many hundreds of
seconds to store the program under worst.-case conditions, Normally
an assembled program will be-stored in.15 or 20 seconds after the
STORE control card is read by DUP.

Other DUP operations wili not be perforted often in most 1800 in-
stallations, so the time they require is not significant to the total
use of the 1800,

Nonprocess Supervisor (with Core Load Builder)

Core Storage 3692 at the hich end of core

Disk Storage 21 Sectors

Speed . The control card-analyzer operates at card read speed fof most con-
trol cards. The Core Load Build from

to about thirty seconds under the worst conditions ., Tbe normal
time for an 8K core load is 7 or 8 seconds, )

Simulator .
Core Storage 3692 at the high end of core
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Disk Storage 95 Sectors

Speed 150 to 1, ratio of Sim. speed to Exe, speed

Process Supervisor ¢

Core Storage Minimum system (8K) must provide 4500 words for the in-
core Skeleton if that Skeleton is to be used off-line with the
Nonprocess Monitor, (This means that 3692 words will be
available above the Skeleton for the Nonprocess Monitor,)
If a separate Skeleton is used for off-line work, the on-line
Skeleton may be 6392 words.. (This leaves 1800 words
for error decision programs at the high end of core storage.)
The maximum size of the Skeleton is always determined by
the balance of core storage above the Skeleton -~ 3692
minimum for Nonprocess Monitor use or 1800 minimum for
ervor decision program-use,

Disk Storage 46 to 131 Sectors

Speed The speed of the execution of process core loads is depend-

ent on what they have been programmed to do. The reading of -

core loads by the Supervisor is done with disk addresses
that are in core when the new core load is called, for mini-
mum delay, All process core loads are in'core image and are
obtained at disk read speed,

Interrupts may be permanently in the Skeleton in core, on
disk as interupt core loads, or with mainline core loads.
The in-core routines are entered most quickly, the routines
with the mainline equally quickly if the mainline containing
the interrupt routine is in core when the interrupt occurs, and
the interrupt core loads least quickly since they must be read
into core after saving the current contents on disk.

Error decision programs are read into core after saving the
1800 words: that they must occupy. If a dump to disk is
included as an error decision option, the dump will write ail
of core to disk. These operations proceed at disk read-write

speed,
Minimum System Configuration: The system requires an 1801 or 1802 Processor
Controller with 8K of core storage ...a 1810 Disk Storage Drive mode! A1 or model
Bl ...a1053 Printer or 1443 Printer or 1816 Printer-Keyboard ... and a 1442
Card Read Punch.

Additional Hardware Supported

Process Controller with 16, 24, or 32K words of core storage ... Up to eight
.1053 Printers ... 1810 Dlsk Slorage Drives models A2, A3, B2, orB3 ...
1442 Card Read Punch ... 1443 Printer.

The following are supported for the user but not for system generation

2401/2402 Magnetic Tape Unit ... 1627 Plotter ... 1054 Paper Tape Reader

+«. 1055 Paper Tape Punch Analog Input ... Digita! Input ... Analog/Digital

Output,
Reference Material: Microfiche Listings GJD1-3030 1800 Reference Summary Sys;
tem, Reference Data, GX26-5624; 1800 TSX System Program Logic Manual GY26-
3702; 1800 Data Acquisition and Control System Functional Characteristics
GA26-5918; 113071800 Plotter Subroutines GC26-3755, 1800 Time-Sharing
Executive Concepts and Techniques GC26-3703; 1130/1800 Basic FORTRAN IV
Language GC26-3715; 1800 Time-Sharing Executive System Subroutine Library
GC26-3723; 1800 Assembler Language GC26-5882.

Basic Program Material: 1800-0S-001

SRL Publications -~ 1800 Time-Sharing Executive System Operating Procedures,
GC26-3754.

Documentation -- Program Material List.

Machine Readable -- Twenty-eight object decks and three source decks (one of which
is a sample problem deck), available in card form.

Executive System (MPX): The IBM 1800 Muitiprogramming
Executive Operating System is a
partitioned, FORTRAN-oriented,
intended for process control and data acquisition applica-

,

Multiprogr

disk~based operating syst
tions which have high system usage req

Multiprogramming is regulated on the basis of I/O operahon ‘When an 1/0 operation is

initiated in one core storage partition, that partition can be placed in a suspended state
until the 1/0 function is completed. Concurrently with this, a program loaded into a
lower priority partition can also be executed, A programmed interrupt technique is used
by the system to direct the levels of operation, thereby controlling the executnon of any
one of the areas at any moment in time,

The MPX system also provides for queueing of 1/0 operations as well as the ability to
achieve overlap of 1/0 and computing, in addition, i p g may be queu

and executed on interrupt levels within a hierarchy of priority Ievels chosen by the user,

Queueing and 1/0 overlap as used in the MPX system are designed to take advantage of
the 15 cycle-stealing data channels and 24 interrupt levels.

In MPX main storage is allocated as follows:
. The System Executive, which is always core resident,

Up to 23 partitions. Programs executed in these partitions are executed on an
interrupt level, Special (SPAR) coreloads, which enable the user to modify his

high-priority interrupt subroutines in real-time, may reside in these partitions.

Variable core (VCORE), in which background processing can take place. This

could contain a process coreload; a'batch processing monitor program, or an

interrupt coreload. When a program that is being executed in VCORE is interrupted
by a higher priority VCORE program, the lower-priority program is saved on disk

and the higher priority program is fetched and executed, All compilations, assemblies .
etc. take place in VCORE,

Among the services provided by MPX to atlow concurrent operation are: Loading pro- -
grams into main storage ... Scheduling the use of programs for execution in main = "
storage .., Switching control of the processor-controtier from one function to another,
based on I/O operation ... Controlling the execution of the various functions in
accordance with a flexible hierarchy of priorities.

MPX also includes the 1800/2790 MPX Data Communications System, which
supports the 1800/2790 Data Communications System. The following programs are
a part of this system.

1800/2790 Loop Adapter Input Output Contrel Routine (10CR)
Data Control Program (DCP)
Message Assembly Director (MAD)

The 1800/2790 MPX Communications System will support two 2790 adapters,
each with a maximum of 100 area stations, (IBM 2791 and IBM 2793 in any com-
bination), The inclusion of the 1800/2790 MPX Communications System will be a
user option exercised at the time the user generates his MPX System,

All 2790 input and oufput is controlled by the 2790 Adapter Input/Output Control
Routine (2790 IOCR), This program controls the sending and receiving of all data to
and from the adapter,

After data has been received from a device on the foop via the 2790 I0CR, the data

is acted upon by the Data Control Program. The action to be taken by the Data Control
Program on this data is defined by the user in the form of a Transaction Control List
(TCL). The TCL consists of a set of defined procedures by which data is collected,
inspected, routed, or rejected. Once data for a particular transaction has been collected
by the DCP under the direction of the TCL, the data is passed on to the Message
Assembly Director (MAD),

MAD routes the collected data to one of 30 selected output fi Iés fhese files are
defined by the user, After verifying that the data was transferred to the selected file,
MAD releases the user's medium from the 2790 device,

Advantages: High throughput .., Fast response .., Efficient use of processor-

controller time ... Ease in time-scheduling program execution ... Ability to modify
IBM system pfogvams in real-time .., Ability for the IBM Customer Engineer to run
on-line diagnostics for the 1442 Card Read Punch, 1443 Printer, 1810 Disk
Storage Unit, 2311 Disk Storage Unit, Commumcanons Adapter, 1053 Printer,
1800/2790 Communications System, and analog input .,. Processing of multiple
foreground (process) and background (batch processing) opevations ... System Residence
on either the 1810 or the 2311 Disk Storage Unit ... Ability to update System/360
data banks through shared 2311 files ... Ability to provide real time process infor-
mation to interconnected processors through the Communications Adapter (System/360,
1130, 2770, 2780, other 1800s) ... Disk input to the FORTRAN compiler and
the macro assemblev .- Keyboard mput to the supervisor and DMP ... Up to 32
software timers, the number of which is customer selectable to provide minimum system
overhead ... Ability for the user to define frequently used routines as macros and
include them in the macro assembler fibrary,

MPX consists of a System Executive, through which data acquisition and process
control applications are serviced in real-time, and a Batch Processing Monitor, by
which data: processing is performed, Batch processing is done under control of BOM
(Basic Operating Monitor) and process control under control of the System Executive,
Listed below are the main components of MPX,

1, System Execunve - that portion of the system that résides in core during the
execution of various disk resident programs. It includes such functions as
handling of interrupts, controlling user-specified sequence of execution of process
control programs, and controlling the operation of batch processing in VCORE.

2, Batch Processing ‘Monitor - provides various batch processing functions and
operates under the control of BOM when control of the system is not held by the
System Executive, The Batch Processing Monitor subcomponents are:

-a, Batch Processing Supervisor - The Batch Processing Supervisor recognizes
certain system control records and transfers to the system program specified,
It also initializes the batch processing system when a job control record is
recognized,

b. Disk Management Program (DMP) - The Disk Management Program is a group
of generalized utility and maintenance programs that perform such tasks as.
storing user programs on disk, deleting programs from disk, dumping programs
from disk, and installing system maintenance modifications.

c. Macro Assembler - Accepts 1800 Macro Assembler language input from
either cards or disk and produces object programs that can be executed
under MPX,

‘'d., FORTRAN Compiler - Accepts 1800 FORTRAN language input from either
cards or-disk and produces programs that can be executed under 1800 MPX
system.

Programs written in both FORTRAN and the Macro Assembler language call
on subroutines in the Subroutine Library to:perform various arithmetic and
mput-output functions.

e. Bunlder - Builds coreloads and the System Execuuve
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3. BOM (Basic Operating Monitor) - controls the system generation process, provides
for the definition of the system to the system generation process, and controls the
batch processing operations.

4, Subroutine Library - consists of input/output, data conversion, arithmetic,
functional, selective dump, and various machine function and real-time system
subroutines.

Efficiency: The efficiencies listed in the following sections véry depending on the '
.maching configuration, disk and core.layout, and the user program size and type,
. Execution times are based on large programs and a 2 usec memory,

Approximate storage reguirements and execution times:

- -Assembler
‘Core Storage Minimum 5140 words at the high end of core
Disk Storage 56 sectors

Speed, Card Input

With 1442 Model 7 - No listing 320 cds/min
-~ 1443 (Mod, D) listing
(52 char. set) 103 cds/min
- 1443 (Mod. 2) listing
(52 char. set) 140 cds/Anin
With 1442 Model 6 -. No listing 250 cds/min
’ - 1443 (Mod, 1) listing
(52 char, set) 95 cds/min
- 1443 (Mod. 2) listing
(52 char."set) 125 cds/min
' - 1053 16 cds/min
Speed, Disk Input
With 1810-A2
Source file not on Drive 0, no listing 1000 cds/min
Source file on Drive 0, no listing 285 cds/min

With 1810-B2
SoSource file not on Drive 0, no listing
Source file on Drive O, no listing

FORTRAN Compiler

1050 cds/min
900 cds/min

Core Storage Minimum 5140 at the high end of core
Disk Storage 97 sectors
Speed A g a 150 stat

With punching
With punching (assume 50 cols/cd)

Disk Management Program

Core Storage 5140 words at the high end of core
Disk Storage 166 sectors
Speed The STORE operation varies in speed depending on
the size of the program and the number and distance of
the disk arm movements needed. This can vary from
-about 15 seconds to one minute to execute the STORE
program tor a short program under worst case conditions.
Normally an assembled program will be stored in 35
or 40 seconds after the STORE control record is read
by DMP.

However, depending on whether the assembled sub-
routine is reentrant makes a considerable difference in
time to complete the STORE function. A reentrant
subroutine causes the moving of all the non-reentrant
subroutines in compliance with the system design of
having al! reentrant subroutines in one area and all
non-reentrant subroutines in a separate area.

Since other DMP operations will not be performed as
often in most 1800 installations, the time they require
is not significant to the total use of the 1800.

Batch Processing Supervisor (with Builder)

47 statements/mm
38 statements/min

Core Storage 5140 words at the high end of core
Disk Storage 44 Sectors
Speed The control card analyzer opevates at card read speed

for most control cards. The Builder requires from
several seconds to about two minutes to build a
coreload under the worst conditions. The normal
time for an 8K core load is 30 to 40 seconds.

System Executive
Core Storage

1. A single parmlon system.
ve size, appl

tely 6550 words,

Varuable Core (VCORE) size, mlmmum 5140 words.

The remainder of core storage can he added to
VCORE or the System Executive.

This system supports:

One 1810 Disk Storage Unit Model Al orB1 ...
One 1442 Card Read Punch ... One 1053
Printer ... Analog Input ... Digital/Analog

Following are examples of minimum System Executives: ~

Nov 72

Output ... Four interrupt levels ... Nine
ILSW bits ... Sixteen PISW bits ... First-in~
firsteout q ing ... Batch p ing

2. A system that provides multiprogramming and
Batch pi ing System E: size, approximately
7620 words; Partition 1 size, minimum 320
words; Partition 2 (VCORE) size, minimum 5140
words. The remainder of core storage could be
allocated to any of the above partitions or to the
‘System Executive. This system supports those
features mentioned in example 1, and in
addition:

1. Multiprogramming
2. Two partitions, one of which is VCORE
3. Interrupt ievel queueing

Partition 1 may be used for SPAR coreloads.
if there are no other SPAR coreloads, the
size of the System Executive can be reduced
by exercising a system generation option that
deletes the unneeded code.

3. A system that provides multiprogramming only,
System Executive size, approximately 7520
words; Partition 1 size, minimum 320 words;
Partition 2 size, minimum 320 words; The

inder of core could be allocated to
any of the above partitions or to the System
Executive. This system supports afl of the
features mentioned in example 2 except for
batch processing.

Disk Storage

Speed , 24 to 87 sectors

The speed of the execution of process coreloads is
dependent on what they have been programmed to

do. For minimum delay the fetching of coreloads

by the System Executive is done with disk addresses
that are in core when the new coreload is called.

All process coreloads are in core image format and
are obtained at disk read speed.

Interrupt servicing subroutines may be part of the
System Executive on-disk as interrupt coreloads, or
in SPAR coreloads. Interrupts may also be serviced
by programs queued to partitions. The subroutines
in the System Executive are entered most quickly,
those in the current SPAR coreload almost as quickly,
those interrupts serviced by queued programs much
more slowly since they must be read into core from
disk, and the interrupt coreloads least quickly since
they must be read into core after saving the current
contents on disk.

Approximate time to service various interrupts , assuming
the interrupt is not masked and no cycle stealing is
occurring are:

1. Time to execute first user instructions for an in-
core system executive ISS Subroutine is 115
usec.

2. Time to execute first user instruction in a process
interrupt subroutine that is in the System Execu-
tive is 343 usec.

3. Time to execute first user instruction of a process
interrupt subroutine that is in a SPAR coreload
core-resident is 343 usec.

Minimum System Reg_L ts (without 2790): The IBM 1800 Muitiprogramming
Executive System requires at Jeast: one 1801/1802 Processor-Controller with a
minimum of 16,384 words of core storage ... one 1053 Printer or one 1816
Primef-l(eyboard or one 1443 Printer , .. one 1442 Card Read Punch ... one 1810
Disk Storage Unit, Model A1 or B1, or one 2311 Disk Storage Unit (attached via
2841 Storage Control Unit).

Minimum System Requirements (with 2790): One 1801/1802 Processor-Controfler
with a minimum of %%,573 words of core storage .., one 1053 Printer or one 1816
Printer-Keyboard or one 1443 Printer ,,. One 1442 Card Read Punch . .. one 1810
Disk Storage Unit, Model A2 or B2, or one 2311 Disk Storage Unit (attached via
2841 Storage Control Umt) ... one 2790 Adapter , .. one 2791 or one 2793 Area
Station..

Machine Features Suglsorted: In addition to the above, the optional machine units and
atures supp y X system are: Process-Controlier with up to 65,538
words of core storage ... up to eight 1053 Printers ... up to two 2401 Magnetic
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‘ape Units ... 1627 Plotter ... 1054 Paper Tape Reader ,,. 1055 Paper Tape

unch ... Analog Input ... Digital input ,,. Analog/Digital Output ... a second
1442 Card Read Punch , .. all modeis of the 1810 Disk Storage-Unit .., up to
eight 2311 Disk Storage Units (attached to a 2841 Storage Control Unit) ... up to
four Communications Adapters, each with ome or two lines .., up to two 180072790
Adapters , ., for each 1800/2790 Adapter, up to 100, 279 1/2793 Area Stations,
1024 2795/2796 Data Entry Units, 100 1053 Printers, and 300 1035 Badge _
Readers, and up to 1024 pulse counters.

Bdﬂgmuﬁg Mlcroﬂche Listings, GJ01-3070 «+e MPX System Introduction,
GC26-3718 ... 1800 Reference Summary System Reference Data, GX26+5624 ...
1800 Reference Summary, MPX Control Statements, GX26-1594 ... 1130/1800
Assembler Language Statements Summary, GX26-3780 ... 1800 MPX System Pro-
gram’ Logic Manual, GY26-3726 ... 1800 Data Acquisition and Control System
Functional Characteristics, GA26-5918 ... 113071800 Plotter Subroutine, GC26-
3755 ... 1800 Multiprogramming Operating System, Subroutine Library, GC26-
3724 ... 1130/1800 Assembler Language, GC26-3778 ... 1130/1800 Basic
FORTRAN IV Language, GC26-3715 ... 1800 Multiprogramming Operating System
Communications Adapter Programming, GC26-3757 ... 1800/2790 Multiprogram -
ming Executive Operating System, Data Communications System Programming, GC26-
3732,

Basic Program Material: . :

SRL Publications* -~ 1800 Multiprogramming Executive Operating System, Pro-
grammer's Guide, GC26-3720-4; 1800 Multiprogramming Executive Operating
System, Opemlng Procedures, GC26-3725-2; 1800 Multiprogramming Executive
Operating System, Error Messages and R y Procedures, GC26-3727-2.

Documentation -~ Program Material List ... Attachment to Users.

Machine Readable -- MPX is available on either one 1316 Disk Pack (2311 users),
two or three 2315 Disk Cartridges (1810 users), or one 2400 foot ree! of magnetic
tape which can be restored to a 1316 Disk Pack, Both 2311 and 1810 users will
also receive a small deck of cards to assist cold start in addition to the disk distri-
bution, The Communications Adapter and 2790 Adapter Support for 1810 users are
contained on the third 2315,

The program number extension OPT1 is for the 2311 user. The complete MPX sys-
tem is available on one 1316 Disk Pack.

The program number extension OPT2 is for the 1810 user. . The MPX system, except
for the Communications Adapter and 2790 Adapter Support, is available on two 2315
Disk Cartridges.

The program number extension 0PT3 is for the 1810 user requlring the Communications
Adapter and 2790 Adapter Support. This p is on one sep: 2315
Disk Cartridge,

1810 users requiring the entire MPX system, including the Communications Adapter
and 2790 Adapter Support, must order both the OPT2 and the OPT3 packages.

Current users will receive-a preprinted program order form and a letter announcing the
availability of Version 3 Modification Level 2, The letter instructs them to order the
version through the branch office using the preprinted order form. Complete ordering
instructions are provided in the letter to users.

MPX SPOOLING {1800-SV-002): MPX Spooling (1800-SV-002) augments
MPX, it provides additional functions which
facilitate the applo'cation of the IBM 1800 to
those environments in which multiple, isolated, asynch quire con-

current service, The functions implemented under MPX SPOO LING are:

1. Dynamic File Altocation: Files are assigned on as-needed basis by the user at
execution time. This allows disk storage to be minimized in a non-static environ=-
ment.

2. Buffering of 1443 Printer Output on disk: Significant increases in throughput
are possible in installations with heavy assembly or compilation listings or com=~
putation printing burdens. The 1443 can be used by both process mainline and
non-process programs executed in variable core.

3. Buffering of 1627 Plotter output to disk for users requiring large amounts of
plotter output. Again both process mainline and n d
in variable core may make use of the plotter mdependently of each other.

The above features are completely independent. Analog data logging requires the
dymamic file allocation feature. A user whose needs are answered by any of the
above facilities may readily implement only the function desired.

4. Logging of analog data to disk at equal time i ts. Time i for
various devices which may operate concurrently need not be equal. Users
acquiring analog data from multiple devices would find this feature very helpful.

The program is specifically suited to dynamic.installations in which an efficient
utilization of disk, analog features and printer and/or plotter resources will greatly
increase system throughput and availability of variable core for computational
purposes.

ks&igt_i;_ré The 1BM 1800 Data Acquisition and Control System provides a large
number of features, e.qg., data channels and pnonty interrupt structure whncb allow
the computer to execute muhiple tasks ly. For
devices can run simultar ty while the centrai p
completely unrelated to the 1/0 operations.

MPX SPOOLING utilizes this capability for the line printer. the plotter and the
analog-to-digitai converter in a manner which atlows them to be easily shared by
multiple, isolated programs.

ple, | peripheral
g unit is doing a calculation

Open~ended file routines are provided to allow a user to process variable length, dis-
cretely addressable disk data files. Data may be formatted on the disk in one word
integer, single precision or extended precision format. The user must specify the name,
size (maximum of 32,767 words) and drive when it is necessary to create a file.

Files may be deteted or modified as required. Files are automatically expanded if

the file size is exceeded when attempting to write to the file. The user determines
what size file "pool" he wants on each drive and files are then created, moditied and
deleted dynamically, Reference may be made to other "permanent” files by referring

to the file name and thereafter using the same file read and write subroutines,

Printer and plotter routines allow the user to concentrate on using variable core for
extensive data analysis calculation rather than tying up the machine with large

of line printer/plotter output. Printer and plotter output is spooled directly to disk and
then printed/plotted using a separat {oad area avoiding "bottl ks". Printer
and plotter spooling are restricted to variable core Basic Level program use.

Anélog data loggivig routines are provided to alfow the user to collect data at a desired
rate {up to a maximum of 60 points/sec.) with a minimum of programming effort,

The customer interfaces his instrument to the Analog Input Features via Multiplexer/S
(solid state switched input) or Multiplexer/R (mercury wetted contact switched input)
after suitable filtering and signal conditioning. Readings are initiated by a timer.
Muitiple instrument readings are obtained by linking analog input sequential tables,

A basic requirement of the system is thus Analog Input Data Channel Adapter 1 ®1233)
and Data Channel (standard or #3222),

_Three methods of acquiring analog data may be hsed;

A sequential read method of up to six points per instrument, The user specifies
the rate and number of points to be accumulated.

A range-selection method for Multiplexer/R where the program selects the range
giving maximum resolution, A maximum of four ranges are possible. A typical
use would be for Gas Chromatograph Instruments .

A "catting" (Computed Average Transients) method where a number of individual
scans are repeated to improve the signal-to-noise ratio. Corresponding points
in scans are added together and divided by the to!al number of scans at the end
of the experiment. A typical use would be for a Nuclear Magnetic R

(NMR) instrument.

Input_data is buffered and logged to a disk data file defined by the user at execution
time,

Highlights: Use of printer and/or plotter spooting may significantly increase the system
iﬁrougaput in some systems with heavy printing and/or plotting output requirements.
Throughput is defined as the ratio of the time required to process a job stack through
the card reader without spooling, divided by the time required with spooling.

Use of Analog input Data Channel Adapter 1 to link Analog Input sequential tables
allows reading multiple instrument addresses with one call, It also allows intermixing
Multiplexet/S and Multiplexer/R tables.

Using four Multiplexer/R ranges (10mV, 50mV, 500mV, and 5V for example) allows
meeting the wide dynamic range requil ts of such instruments as gas chromato-
graphs, .
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~Use: Printer spooling requires no programming effort on the part of the user. Plotter
spooling necessitates adding certain FORTRAN calls to the plotter programs.. Run
. .-, initialization and data analysis programs, written by the user, are implemented

** largely through calls to system subroutines provided for open-ended files and analog
data acquisition.

. Customer Requirements: The customer is cespons-ble for performing the following

nctions:

1. G ing a suitable MPX operating sys andmrlydeflningsyshmeqmtes
and the desired system p: S,

2. Allocating disk storage for open-ended files.
3. Allocating disk storage for 1443 and/or 1627 spooling.

4, Assembling or compiiing the programs supplied in source form and building the
core loads.

5. Providing low noise, low impedance analog signals to the 1800. For specific
requirements, see IBM 1800 Installation Manual - Physical Planning, Form
GA26-5922,

6. Installing appropnate instrument stations with Iights buttons and switches at
each instrument and cabling to the 1800,

7. Writing the necessary FORTRAN programs to initialize the analog data acquisi- -
* tjon program, analyze the data collected and generate reports.

8. As with other systems the customer is responsible for-providing adequate protec~
tion against accidental loss or misuse of his data,

There are three possible options in the manner in which the user may set up the instru-
ment stations. The following items are always located at each instrument:

START/STOP pushbutton for starting or temminating a run. ‘
. RUN light indicating that data acquisition.is in progress for this instrument.

Option A

1f there are no other lnstruments in the nmmed:ate vccinity the station would also
include:

. REQ/ABORT pushbutton for requesting or aborting a run.
READY {ight to indicate the computer is ready for run initiation on this instrument.
Data entry switches for entry of run parameter-information.

@tlon B

if instruments are closely located then there would be a common (user-supplied) con-
sole consisting of:

REQ/ABORT pushbuttons (one per instrument).
. READY lights (one per instrument),

16 data entry switches. ‘
This option requires one set of data switches for the entire group of instruments.
Option C v ‘

If the instruments are in the vicinity of the IBM 1800 then the common console would
consist of:

REQ/ABORT pushbuttons (one per instrument).
READY lights (one per instrument),

The data switches on the IBM 1800 console would serve the purpose of the data
entry switches.

A combination of the above options may also be used .

Pro mmin Systems: MPX SPOOLING is written largely in 1800 Assembler Lan-
guage, wa'Eﬁ' some Utllity and test programs in IBM 1130/1800 Basic FORTRAN IV,
It operates under the |IBM 1800 Multiprogramming Executive (MPX) Operating System.
Generation of MPX SPOOLING requires the capabilities of assembling and compiling'

from disk and the use of the DMP SRFLE functoon, all smudard facifities of MPX
at its current version.

Minimum Machine Configuration: The minimum machme requirements for MPX -
SPOULING incorporating 'Bie Analog data Ioggmg and open-ended file features are;
1801 Processor-Lontrcirer 24K, 2 microsecond (2CB), or 4 microsecond (ICB)

One of the following:
One 1810 Disk Storage Model B2 or,

One 1810 Disk Storage Mode! B1 and one 1810 mapped 2311 Dusk Storage
Drive or,

One 1810 mapped 2311 Disk Storage Drive

NOTE: The 1810 Model A2 or A3 may be uséd but a substantial reduction in

roughput can result if the transaction processing times are limited by disk seek
speed Also, the 2-microsecond Processor-Controllev is required for 2311 Disk
Storage.

. One 1442 Card Read Punch, Model & or 7
One 1816 Pr%nter-l(eybo‘avd

Analog Input Features with Analog Input Data Channel Adapter 1 (#1233') and 1
group Multiplexer/S and/or Multiplexer/R '

For each instrument wired to the system, the following is necessary.
. Two points of Process lnterrupt Contact #5715) or

Process Interrupt Voltage #5716) for REQ/ABORT and START/STOP pushbuttons
. Two points. of Electronic Contact Operate #3612) for READY and RUN lights

One group of Digital Input Contact #*3285) or D-gnal Input Voltage («3286) for
-data entry switches
Note:  If instr ts are ce trated in one location, one group of digital input may
be used per group of instruments.
For Analog Data fogging, it is desirable to have multipie 1053s if instruments
are widely separated. If the instr ts are closely iocated to the p
the console switches may be used (see item 6 of Customer Requirements).

To utilize only the 1443/1627 spooling features of MPX SPOOLING, the minimum
configuration is:

1801 Processor Controller 24K, 2 mlcmsecond (ZCB) or 4 microsecond (1CB)
mucrosecond :

One of the following:
One 1810 Disk Storage Model B2 or,

One 1810 Disk Storage Modé! BI and one 1800 mapped 2311 Disk Storage
Drive or,

one 1810 mapped 2311 Disk Storage Drive

NOTE: The 1810 Mode!l A2 or A3 may be used but a substantial reduction in
throughput can result if the transaction processing times are limited by disk seek
speed. ‘Also, the 2-microsecond Processor-Controller is required for 2311 Disk
Storage .

"One 1442 Card Read Punch - Model 6 or 7
One 1443 Printer Model 1 or 2 ano/ov one 1627 Plotter Model 1 or 2
One 1816 Printer-Keyboard
To incorporate all four dules of MPX spooli

. 1810 Pr C ller 32K, 2 mici
" and the above'mentioned peripheral devices.,

ond (2D) or 4 microsecond (1D)

Core Requirement: The following subroutines and their core requirements are required
Tor the corresponding MPX SPOOLING modules to be incorporated. These routines are
to be incorporated into the System Executive.

Subroutine No. of Storage Locations

For 1443 Printer spooling: CASEl 806 (2 buffers)
_ LEVEL 132

For 1627 Plotter spooling: PHSE1 784 (2 buffers)
‘ PLOTX 277
LEVEL 132
For Open~Ended Files: GTFAD, DSKOP 98
GTPAR 34
For Analog data lcgging LNKSP 164
CANCL 138
REPET 348
AISN . 424
ABRTQ 46

Partition requirements are as follows:
Analog Data Logging ADAS 2978
Note: Actual size depends on buffer allocations.

For 1443 Printer Spooling CASE2 or 686
PRPH2
CASE3 or 598
PRPH3

For 1627 Plotter Spooling: PHSE2 734
PHSE3 622

For 1443/1627 Spooling: CASE2 or 734
PRPH2 or
PHSE2

(continued)
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CASE3 or 598
PRPH3
PHSE3 622

The user should make his partitions somewhat larger than the above requirements to
allow for future comections which may be required. '

A sample core map implementing open-ended files and Analog data logging follows:

*Executive 1/0 (2 disks, 1816, 1053, 1442) 7931
INSKEL COMMON 50
*HHEXDIR 3958
GTFAD, DSKOP, GTPAR 132
LNKSP 164
AISN, CANCL, REPET, ABRTQ 956
Patch Area 409
‘Total for System Executive 13600

Area 1 (ADAS) ) 3500
**Variable Core ) 7476

A sample core map implementiny ux Printer and Plotter spooling features follows:
*Executive 1/0 (2 disks, 1816, 1053, 1442,

1443, 1627) 8422
INSKEL COMMON 50
*AAEXDIR 3958
CASE1 806
PHSEL 784
PLOTX . 277
LEVEL 132
Patch Area 371
Total for System Executive 14800

Partition 1 CASE2, PRPH2, PHSE2 800
Partition 2 CASE3, PRPH3 650
Partition 3 PHSE3 700
**Variable Core 7626

A sample core map for a 32K system with Printer spooling, Plotter spooling, and
Analog data acquisition follows:

*Executive 1/0 (3 disks, 1816, 1053, 1442,

1443, 1627) 8532
INSKEL COMMON 50
FAEXDIR 3958
GTFAD, DSKOP, GTPAR 132
CASE1l 806
PHSE1 784
LNKSP : l64
LEVEL 132
PLOTX 277

- AISN, CANCL, RE&PET, ABRTQ 956
Patch area ’ 309
Total for System Executive 16100

Area 1 (ADAS) 3500
Area 2 CASE2, PRPH2, PHSE2 750
Area 3 650
Area 4 PHSE3 650
**Variable Core 11017

*includes all BOM Utilities (858 words additional)

**Minimum 5400 words. To minimize the use of locals and linking core loads a
variable core size of at least 6000 words is recommended.

w+kSingle priority queues.
Disk Requirements: Following are the disk requirements for MPX SPOOLING on

ve O:
Reload Core Load RMPXP 2
System Definition Macro PLUS 10
Open-Ended File Core Loads 224
LINKC Core Load (1443 and/or 1627) 8
1442 Spooling Core Loads 11
1627 Spooling Core Loads 24
Analog Data Acquisition Core Loads 112
OEFEO Open-Ended File Drive 0 33

424 sectors

The LET requirements for MPX SPOOLING on drive 0 are:

Reload subroutine RPLUS 9
Open-ended file subroutines 141
1443 SPOOLING subroutines 21
1627 SPOOLING subroutines 35
Analog data acquisition subroutines 145
v 351 disk blocks

Process working storage for SPOOLING may be estimated as follows:

For 1443 spooling, a minimum of 100 sectors is suggested. For 1627 spooling,
a minimum of 200 sectors is recommended.

Programming Service Classification: B,

Basic Program Package:

Documentation: One copy each of the Application Directory, Program Description-
Manual (GH20-0977), and Operations Manual (GH20-0984).

Machine Readable: Source programs.
Optional Program Package:
Documentation; None

Machine Readable: None

Related Documentation: (Available only from Mechanicsburg).
Systems Manual (GY20-0668)

Reference Material:

Promotional Flyer (G520-2442)
General Information Manual (GH20-0884-1)

1800 Distributed System Program (1800-SV-003);  Provides means for aperating

a multisystem configuration
comprised of 1800s, System/
7s, and 2740 terminals as a single Distributed System. Equipment can be placed at
the optimum physical location and yet take advantage of ali the facilities of the central
1800.

The IBM 1800 Distributed System Program provides for operating an interconnected
system of IBM 1800s, IBM System/7s and iBM 2740s as a single Distributed
System. C ications bet the sy use start/stop teleprocessing links,

The facilities provided may be categorized as:

1. Support for the excl of data, prog and tasks t systems
(Multisystem support).

2. Support for setting up and entering jobs into the batch process queue of
the 1800 from remote terminals (Conversational Remote Job Entry}.

3.  Support for communication between an 1800, operating under the Multipro-
‘gramming Executive System (MPX), and a remote terminal or computing sys-
tem (Communications support).

- The facilities provided in the first category (item 1 above) parallel those of the IBM

1130 Distributed System Program, which supports a System/7 coupled to an IBM
1130 Computing System. Application programs that are written using the facilities
of 1130 DSP and obeying its ions, can be ferred to an 1800 System
‘Operating with 1800 DSP with little or no modification.

Highlights:
. Users located at either the 1800 or the System/7 have access to facilities of
both machines.

System/7, 2740, and 1816 can be used as Conversational Remote Job Entry
Terminals.

Multisystem support compatible with IBM 1130 Distributed System Program,
Terminats may be point-to-point, dial up, or multipoint.

Data sets, tasks, and prog may be exchanged between 1800 and System/7
computers .

-All 1800 DSP user subroutines in the 1800 are FORTRAN cailable,

Not to be reproduced without written permission”
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Use: Data, task, and program exchange are initiated by calls to subroutines in
the 1800, or by calls to macros in System/7. CRJE facilities are used directly from
‘terminals.

Customer Responsibilities: The customer must establish configuration parameters
specifying Tor example, the number of terminals and number of active CRJE users.
Some 1800 DSP programs must be assembled or compiled, and included in an MPX
System Generation. The System/7 macros must be assembled as part of the System/7
“Stgrage load. Application programs that use the subroutines and macros for muitisys-
‘tem “support must be supplied by the customer. .

The customer must obtain the compatible modems and telephone links to connect the
I1BM.1800 and the terminals.

: Thé CRJE functions of the 1800 DSP contain the following security provisions:

1. Terminal users must identify tt tion of letters defined
by an operator at the IBM 1800.

2. A terminal user has read/write access to data sets containing his own user ID.
Access to another user's data sets is on a read-only basis.

3. Data sets in the fixed area must be defined using standard operations of the MPX
Disk Management Program. ’

fves using a

As with other systems, the customer is responsible for providing adequate protection
against accidental loss or misuse of his data. This includes an adequate review of
the system's security provisions by the customer,

_Programming Systems: Most of the subroutines of DSP that are used in the 1800 are
written in I%Ué Assembler language. Some utility coreloads are written in FORTRAN
The System/7 macros are written in the System/7 Assembler lanquage.

The 1800 programs operate under control of the IBM 1800 Multiprogramming Execu-
tive System (1800-05-010 Version 3 Modification 2 or later). The System/7

macros utilize the macros provided by the System/7 Modular System Programs (MSP/7)

it‘ either Host Program Preparation Facilities | for the 1800, or Host Program Prepara-
tion Facilities Il, Macro Library/Basic for the System/360 or System/370.

Compatibility with 1130 Distributed System Program: Application programs written
for operation under Y800 DSP will operate under 1130 DSP without modification of
the source instructions if the following restrictions are observed:

1800 Programs:

1. are written in 1130/1800 Basic FORTRAN 1V, using the *ONE WORD
INTEGERS control card and avoiding the use of FORTRAN facilities
peculiar to MPX, such as the COMMON/INSKEL /Specification statement.

2. do not directly reference the communication facilities TPIOC, and DLIOS.
3.  do not use subroutines that are unavailable in the 1130,
System/7 Programs: .

The communication macros of the System/7 Modular System Programs should not be
directly invoked. .

Minimum Machine Configurations:
1800

The minimum machine configuration for the 1800 Data Acquisition and Contro! System
is:

1. 1801 Processor-Controller Modef 1D or 2D (32K); Model 1CB or 2CB (24K)
“may be used if the CRJE facility.is deleted.

2. One of the following :
One 1810 Disk Storage Model B2 or,

gne 1810 Disk Storage Model B and one 1810 mapped 2311 Disk Storage
rive or,

One 1810 mapped 2311 Disk Storage Drive

NOTE: The 1810 Model A2 or A3 may be used but a substantial reduction in
throughput can result if the transaction processing times are limited by disk seek

speed. Also, the 2-microsecond Processor-Controller is required for 2311
. Disk Storage.

3. 1442 Card Read/Punch, Model 6 or 7
1816 Printer-Keyboard or 1053 Printer, Model 3

Additional devices that are supported by DSP include additional disk drives, an
additionat 1816 Printer-Keyboard or 1053 Model 3 printers, and an IBM 1443
Printer Model 1 or 2. Up to 15 teleprocessing lines may be used. 1f 1800 MSP7
is to be used on the system, it is advisable to consider the advantages of an addi-
tional disk drive. Refer to the DISK REQUIREMENTS section.

Core Requirements: The minimum Executive core size can be estimated by computing
the length of the following components:

1. Executive 1/0 4.  MPX subroutine LEVEL
2.  Exescutive Director 5. Patch area
3.  Executive Tables 6. DSLOC, TRING, and TPDTL
7. DSCOM, the 1800 DSP communication area

The procedures for computing the core requi for components 1, 2, and 3 are
described in the manual IBM 1800 Multiprogramming Executive Operating System,
Programmer's Guide (GC26-3720).. Component 4 requires approximately 132 words.

Component 6 consists of DSLOC, TPDTL, and TRING. DSLOC is a subroutine which
locates the entry point to DSCOM. DSCOM is a core-resident are> »=~ & 7 @70
DSP which consists of tables and operation complete routines

TRING
is the Interrupt Servicing Subroutine (1SS) for the start/stop communications adapter.
The user has the option as to whether to incorporate DSCOM in the System Executive
or preferably, a SPAR area (DSPAR).

The size of DSCOM depends on a number of user parameters.,

Two subroutines are provided to support communication between IBM 1800~
resident programs and teminal devices. The DLICS subroutine provides communica-
tion without concem for the structure of the physical device.

The Start /0 portions of the TPIOC (TPSI0) and DLIOS (DLS10) subroutines may be
located in the Executive or, preferably, in a SPAR area. The call sections of these
functions are reentrant, and may be included in the Executive.

Miscellaneous TP support routines DIOST, DIOVR, TPQSW, TPTIM and ABRTP
are required for TP operation and will normally appear in a SPAR area.

The following example will assume DSCOM to be in the SPAR area.
Example 1 - Multisystem only

For a system with two disk drives, no IBM 1443 Printer, one teleprocessing line
(not dialup) and two terminals, components 1, 2, and 3 might require 12,400 words;
thus, the total executive core size might be:

Component Size
1,2,and 3 12,400
4 132
5 177
6 91
7 —
12,800

A possible DSCOM size might require about 1,807 words.
The DSPAR area incorporating bSCOM might require about 5,024 words,

For a 24K machine the core map might be:

Executive 12,800
SPAR 5,250
Variable Core 6,526

’

The subroutine names DGETD, DPUTD, DXEQP, and DPUTP are entry points in a
single reentrant subroutine which requires 311 words. An additional 31 words should
be added if multiple word integers are to be used, Transactions are processed by an
interrupt core load DSICL which requires 4,600 words.

Example 2 - CRJE only

For a system with two disk drives, an IBM 1443 Printer, one teleprocessing line and
three terminals, components 1, 2, and 3 might require 12,800 words: thus, the
total executive core size might be:

Component Size
1,2,and 3 12,800
4 132
5 177
6 91
7 .
13,200
Possible DSCOM and DSPAR sizes are as follows:
DSCOM 1,957 words
DSPAR 5,222 words

The following assumptions were made:
. two simultaneous CRJE users
100-word line buffer
two disk buffers in pool
. buffered 2740 terminals
five RJE input tables
. five RJE output tables
For a 32K machine the core map might be:

Executive 13,200
SPAR 5,400
RJE area 2,500
CRJE area 3,200
Variable Core 8,468

32,768
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The remote job execution and the CRJE service prog in

areas.

This allows CRJE operation and remote job execution to occur simultaneously.

The user may execute the CRJE service program in variable core if desired and elimi-~
nate the CRJE area (3,200 words) leaving a variable core size of 11,668 words.

Example 3 - Multisystem and CRJE

For a system with two disk drives, an IBM 1443 Printer, two teleprocessing Iinés,
two System/7s and two buffered 2740s, components-1, 2, and 3 might require
12,800 words, thus the total Executive core size might be:

Component -Size

1,2,and 3 12,800
4 132
5 177
6 91
7 -

The DSCOM and DSPAR values might be as follows:

DSCOM 3,478 words
DSPAR 6,743 words

The following assumptions were made:

. two simultaneous CRJE users

. two simultaneous multisystem transactions

. four disk buffers in pool

. five RJE input tables

. five RJE output tables

. 100-word line buffer and 160-word line buffer. L
Using the sample configuration above for a 32K machine the core map would be:

Executive 13,200
SPAR . 7,000
RJE area 2,500

Variable Core 10,068

'

If a separate area is used for the CRJE coreload the net variable core size would be
6,868 words. Note that the variable factor in the DSPAR area is DSCOM. The
other factors are fairly constant.

DISK REQUIREMENTS

Nuaber of
LET Entries Disk Blocks Used By
DINIT 21 Coldstart
DOPEN 7 Coldstart
LOPEN 18 Coldstart
LCLOS,TCLOS 10 Coldstart
TOPEN 12 Coldstart
DGETD, DPUTD,DEUTP,DXEQP 24 Multisystanm
DTRON, DTROF 16 Multisystem
DCKRS 5 Multisystea
DGETS,DFRS 23 Multisysten
DCLRS 5 Hultisysten
DPCHN, DGCHN 1 Multisystam
DTBAD 4 Multisysten
DTLON,DTLOF 8 CRJE
DTBOKR,CTBOF 8 Oser

Nupber of
FLET Entries -sectoxs.. Dsed By
DERLP** 1 minimum All
DSCPR* 21 DSP Utility
DPKUP S All X
DMPPC* 20 DSP Utility
DSPAR&* 23 All
DCTST#* 9 DSP Utility
DCOLD** 1 All
DRLON** . 2 sininum All
DTPEL 2 All
DRJITH 25 CRJE
DJxse 12 CRJE
DRJINY 19 CRJE
DRJINS 22 CRJE
DRJINN 24 CRJE
DJINT 2 CRJE
DRJTA 1 CRJE
PCRJIE#** 18 CRJ2
HCRIE##en 18 CRJE

) Nov 72
ition. and Control System
TPIPL ) R 2 Multisystea
UZERO : 2 Hultisysten
DSICL 12 Hultisysten
DTALF** ' 1 minimum Multisystenm
DTRLG* 20 Multisystem Utility
PUT18* (Optional) : 13 Multisystem Utility
D1836 (Optional) - ; : 14 Nultisystem Utility
DCKPF : 1 Multisysten
TSTS7 (Sample program (temp.). 23 Nultisysten
D7TAB,D7PRI,D7TRP (add to 4SP/7) 26 Multisysten

*May be loaded from cards

**User-defined
*#+I1f point-to-point System/7s used for CRJE
*#4+1f multi-point System/7s used for CRJE

For Multisystem System/7 applications, the MSP/7 macro library and the edit pro--
gram are required. Approximate sizes are 315 and 40 sectors, respectively.

One disk sector is required for each 19 CRJE user IDs. The space required by each
active user depends on the size of the CRJE jobs created and the amount of output
produced. On the average, one sector can store 14-20 assembler cards or 10-15
lines of an assembly listing. No sector may be used simultaneously by more than one
user.,

Systen/7
The minimum machine configuration for the System/7 is:
’ One Enclosure Model A02
One Processor Module A04 (4K)

a.  Asynchronous Communications Control Adapter or 50K bps Communica -
tions Adapter (RPQ DO8000)

b,  Operator Station

Normally user application prog will require the use of at least one 1/0 module
(such as 5012 or 5014). .CRJE and Multisystem are mutually exclusive and require
separate storage loads. Multiprocessor Support size is based on the inclusion of the
following modules: -

Size
1. Fixed core used for IPL : 128
2. CE Error tables 50
3. interrupt branch tables 72
4, Interrupt level work area 64
5. Initialize, $INIT 96
6. System error recovery, $ERP 187
7. Set programmed interrupt, $SPT 87

- 8. Queue handling $QUE 101
9. Null interrupt handler, $NINT 31

10. Telecommunication interface, $TNLK 164
11. Tel ic t ission, $TXMT 324
12. Telecommunication reception, $TREC . 316
13. Operator Station Support, $OPR 437
Total for Multiprocessor Support 2,057
14. DSP Multisystem routine D7TRP 600
(note 1) : -
Total 2,657

Note 1: Actual size = 505 + DSP COMMON size + 3* (number entries in D7PRI) +
number entries in D7TAB.

The user must add to this minimum requirement those MSP /7 routines required for his
application together with the actual user requirements.

CRJE requires a storage load of 3,600 words.
COMMUNICATION FACILITIES

The communications interface to the IBM 1800 is the Start/Stop Communications
Adapter * which provides for the attachment of a single start/stop
communications line. Up to 15 adapters are supported. All adapters must be assigned
to the same interrupt level. Compatible modems supplied by IBM or other manufact-
urers are required to the adapter to the ication lines.

Installation and operation of the adapter are described in the Start/Stop Teleprocessing
Adapter, General Information Manual(GL26-2112), The following adapter installa-
tion options are normally required:

number of bits per character = 7

number of stop bits = 1

vertical redundancy check (VRC) = yes

VRC generate = yes

VRC type = odd .
End-of-block (EOB) character = bits 10, 11, 12, 13, 15
End=of =t ission (EOT) ch = bits 11, 12, 13, 14, 15

Negative reply (NAK) character bit 9

The carrier detect option Is determined by. the type of data set used, and the full
duplex option is not applicable,

DSP operation requires the adapter to be jumpefed. to transmit PAD characters.
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The communications facilities which may be used include Common Carrier Switched
Telephone Networks, Common Carrier.leased Private Line Telephone Servu:e (two-
or four-wire facility), or equlvalen! privately-owned facilities,

The communications. mode on a given line may be point-to-point over a switched net-
work (dial up), point-to=point over non-switched leased or private facilities, or multi-
point over nen-switched leased or private facilities. When operating in multipoint
mode, up to 16 terminals may be multidropped from a single line.

Supported terminal configurations include:

B ";S’ystem/7 with Asynct C
Adapter (RPQ DO8000)
Programmed to emulate an 1IBM 2740 Model 1 or 2
134.5 bits per second multipoint, point-to-point, or dial-up mode
600 bps multipoint or point-to-point mode

ions Control or 50K bps Cdmmunications

IBM 2740 Model 1

134.5 bps line speed

Dial-up mode on switched network
Dial-up adapter required
Automatic EOB feature optional
Checking feature required

-1BM 2740 Model 1

134.5 bps line speed

Point-to~point or multipoint mode

Checking feature required

Station control feature required for multipoint
Automatic EOB feature optional

1BM 2740 Model 2 (uffered)

600 bps line speed

Multipoint mode

Record checking feature required
Buffer receive feature required
Speed base feature reguired
Buffer expansion feature optional
Header control feature optional
Edit feature optiona!

IBM 2740 Model 2 (buffered)

134.5 bps line speed
Multipoint mode

Record checking feature required
Buffer expansion feature optional
Header control feature optional
Edit feature optional

All terminals on a given line must be of the same line speed and addressmg mode.

D

[ ing Service Classification is A.

Basic Program Material;
One copy each of the Program Reference Manual (GH20-1143-0) and Operations

Guide (GH20-1142-0), One copy of the machine readable material containing source .

program modules , object program modules, and sample programs, shlpped on one IBM
2315 or one 1316 Disk Cartridge.

Optional Program Material:

The Logic Manual and additional copies of the Program. Reference Manual (GH20-
1143) and Operations Guide (GH20-1142), may he ordered from the IBM Distribu-
tion Center as billable customer requisition; customer will be billed through AQO,
One copy of the machine readable material containing in source form those program
modules which come in object form on the basic machine readable material.

General Documentation: Additional d ion ists of the G | Information

Manual (GRZ20-0881) which is available from the IBM Distribution Center at no
charge, . :

Additional Program Material

Program Logic Manuals

' 1130/1800 Programmng Systems, Card/Paper Tape Y26-3620
1800 Time-Sharing Executive System - Y26-3702
1800 Multiprogramming Executive Operating System Y26-3726

Program Listings: Listings are available on microfiche from --

Group Code 3010 for 1800 Card/Paper Tape System
3030 for 1800 Time-Sharing Executive System
3070 for 1800 Multiprogramming Executive System

Optional Program Material (Symbolic Modules:) The optional program components are
available on magnetic tape (240D). One reel of tape Is required for éach program group
{each program group is bracketed below).

Distribution will be made on /360 9-track magnetic tape (800 bpi or 1600 bpi). The
requester must forward or order one reel of magnetic tape,

The external tape label
must show one of the program numbers listed below, as well as the information
required under the current procedures.

If either 9=track 800 bpi or 1600 bpi is not specified on the order form, 9-track
800 bpi will be supplied.

Program Component Name Program Number

1800 Card Utilities 1800-UT-001
Paper Tape Utilities 1800-UT-002 -
Card Subroutines 1800-LM-001

Paper Tape Subroutines 1800-LM-002

Card Assembler 1800-AS-005 | onereel
Paper Tape Assembler 1800-AS-006
Card FORTRAN 1800-F0-007
Paper Tape FORTRAN 1800-F0-008

Time-Sharing Executive System 1800~0S-001 7} one reel

1800 Multiprogramming Executive System 1800-0S-010 1} one reel

Not to be reproduced without written permission




IBM Programming IBM Basic Operating System/360

BOS/360

build minimum systems for specialized appljcations. If two
BOS/360 is a Disk Resident System designed to provide: disk drives are available, the librarian can be used’
operating system capabilities for 8K and larger System/360 instead of the Load Systems program to build specxalxzed~
configurations. This system is provided specifically for systems,
2311 pisk Drive configurations. Configurations above 8K
requiring a disk oriented stack job operation but not IOCS -- The Consecutive Processing  Macros, ISFMS: Macros,
requiring the expanded functions of DOS/360 or 0S/360 will DAM Macros, and Tele-processing Macros for Synchronous
also benefit from this system. Transmitter-Receiver terminals (STR), together constitute

the logical IOCS facilities of BOS/360.
Minimum system requirements: = 8,192 bytes of main core

storage ... Standard Instruction Set ... either one Consecutive Processing Macros, 360B-10-303 -- Used to
multiplexer or one selector channel ... one 2311 Disk read, process, and write successive records in a logical
Drive* ... one card reader** ... one card punch** .., one file. These routines apply to all files in serial-type
printer,** 1/0 devices. They can also be used for the 2311 disk

file records to be processed in a serial manner.
*The system resident device (2311 Disk Drive) may be used

by processing programs for intermediate or permanent Indexed Sequential File Management System (ISFMS), 360B~-
storage. < ~-"These routines provide a comprehensive method
15?—-Establxsh1nq and maintaining logical files: in a
**See the control program I/0 chart for specific devices manner which allows random and sequential processxng in
and possible alternatives... the same 2311 disk file.
Note: The 1052 Keyboard-Printer is required for Direct Access Method (DAM) , 360B-I0-305 =~ The Djrect
efficient systems communication. Access Method macro instructions can be used  to create
and maintain logical files in random order in 2311 disk
The Basic Operating System/360 is composed of two types of files.
programs: Control Programs and Processing Programs. Users
may tailor the system according to thelr installation Tele~-processing Input/Output Support for STR 360B-I0-310
configurations and processing requirements. == Input/Output macro level Tele-processing support for-
2701 with Synchronous Data Adapter Type I communicating
Control Programs with Synchronous Transmitter-Receiver (STR) terminals:
Using BOS/360 system, STR applications will probably
The Control Program, 360B-CL-302, constitutes the basic require 16K, however, utility type applications requiring
framework of the Basic Operating System/360. It is a minimum processing and code conversion are supported in
prerequisite to any program executed in the BOS/360 . an 8K environment. STR applications using fac;lxty will
environment. require a 16K of core storage.
Control Program input/output functions are: Macros will be provided to: Handle transmission and
reception -of data in the STR mode ... assist the
System Resident: System resident unit programmer in the processing of STR records.
System Reader: Unit used for Job Control cards
System Input: Main system input for control programs Tele-processing Input/OQutput support for Binary .
System List: System printer unit for control programs Synchronous Communication 3608-CQ-312 Binary Synchronous
System Punch: Main system output for control programs Communication Macros are provided for an IBM System/360%
System Log: Medium for operator communication via a 2701 eqguipped with a SDA-Type II adapter to another
System/360* via (a) a 2701 equipped with a SDA-Type II
Control components and functions: . adapter, (b) a 2703 equipped with Binary Synchronous
features. This support is for point-to-point | non
Initial Program Load (IPL)—— loads supervisor into main switched and switched lines, Included within this
storage when system operation is initiated. support are the 2701 krror Recovery Procedures. and Error
Counts. Available for S/360 Model 25 via its integrated
Supervisor - provides main storage resident control communication attaciuwnents.
Tunctions (in a minimum of 4,096 bytes) such as: interrupt ) . . .
handling ... scheduling of 1/0 operations on the Macros will ‘be provided to handle the following Binary
multiplexer and one or two selector channels ... common Synchronous Line Control functions:
physical 1/0 interface for. all channel programs ose Contention (point to point)
operator communication via the operating console or 1052 . Headers and normal text,
Printer-Keyboard ... Job-to-Job communjication via a Inquiry and alternating replies
communication region ... systems loader for program WABT (optional)
fetching ... a transient area . for functions such as == Full Transparent text,
error recovery, file management (open, close, end-of- Dial with and without identification
volume, end-of-job), checkpoint restart, storage print. Disconnect and Conversational
Job Control =-- brought into main storage between jobs by EBCDIC will be supported as the transmission code. The
the “supervisor to provide: job-to-job transition; e.g., minimum core storage requirement is 16K bytes.
compile and execute ... symbolic device assignment within
device dependent environment ... entry of additional BOS/360 Binary Synchronous Communication support
information such as -file 1limits, label checking data, communicate with other System/360s using DOS BTAM,
current data, program switches. ¢} .BTAM and BOS/BPS/360 Binary Synchronous

Communication support.

« Model 25, 30, 40, S0, 65, 67 (65 mode) or 75, System/37C
Model 165.

Linkage Editor -- for linking and relocating separate
program sections from the relocatable library and/or from a
system input unit. These programs may be permanently

placed in the system (core image library), requiring only Note: 2701 Support on a selector channel is limited
contrdl cards to call them for execution, or they can be . to non-switched. (leased or prlvate
stored temporarily, executed, and then overlaid in the core direct connection) .

image library by new programs.
It is recommended that a 1052 console be used in order to

Librarian -- A group of programs, used for maintaining and . facilitate the printing of error messages and error
reorganizing the disk library areas and providing printed counts as the result of a persistent error condition.
and puncgad output from these libraries. This facility will aid in system repair and preventive

. maintenance.

Core 1Image Library (required). All programs are loaded

for execution from this library by the System Loader Processing Programs
routine of the supervisor. . .
Include customer programs and IBM supplied programs that

Macro Library (optional) - used to store IBM-supplied and provide both language and service functions, All processing
user-defined macro routines. : programs, customer and IBM, utilize the functions provided by
the control programs.
Relocatable Library (optional) - required for compile- .
and~execute operations, certain utilities, and for The Basic Operating Systems may be generated and regenerated
Autotest. It can be used to store assembled object by the ‘customer to include those languages, service and
modules for subsequent . linkage with other program problem program functions that he desires in system
sections when editing programs into the core image residence. :
library. . .
Language Functions: Available within the Basic Operating
Load Sgstem rogram -- Operates as an independent program System;360 at a 4,096 design level. A design level is the
(Toade rom ards, with its own IPL program, Supervisor, minimum main stordge requirement in which the processor is
and Job Control), the Load System program builds a disk designed to operate.

resident system from cards. This program can be used to
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: : from cards read through any of the card readers
Assembler, 360B-AS-309 -- Provides a convenient means of Tape, or PO : gn any :
S61ving ;;rTI—'o ems by offering the full flexibility of the lxsted‘under M:an‘xm Machine Requxrementg. Output files can
powerful System/360 instruction set, This easy-to-use be vjntten on disk storage or magnetic tape. An option
symbolic language is machine oriented and applicable to provided by the program is a lxst'of disk storage addresses
both commercial and scientific problems. The Assembler that reflects the sorted output file.
Language includes a complete set of macro instructions iy i
for all I/0 and other Superviscr functions. Also, the Utilities, Group 1, 360B-UT-300 (BOS/360)
user can define frequently used routines as macros. The . :
actual problem coding is done with symbolic instructions Clear Disk - Clears ,one or more areas of 2311 D¥5k
that are translated, Bre for one, to machine §Eo;ag§, and establishes a preformatted track containing
instructions. All storage references can be made through an indicated base throughout the area cleared.
symbolic names. Data constants can be defined in several : .
different ways, either as explicit constants or as Card to Disk - Transfers b.ma_ry or EBCDIC data from cards
literals coded directly into the operand of an 5 disk With or without key fields.

- instruction. : s
Disk to.Card - Transfers data from disk to cards. The

Report Program Generator (RPG), 360B-RG-307 -- RPG is a dis Eh—gxl'.e may or may not have key fields. Data may be
ProbTen-oriented  Tangusge desighed o Provide users with punched in either EBCDIC or binary.

an efficient, easy-to-use technique for generating
programs that can: obtain data records from single or
multiple input files ... perform calculations on data
taken from input records or RPG literals ... write
printed reports ... use table lookup ... exit to a user's
subroutine written in a language other than RPG ...
branch within calculations ..., and sequence-check input

Disk to Printer - Prints a disk file in either the data
display format or the data list format. Both formats are
explained under the tape to printer program, Disk
records may or may not contain key fields.

Disk to Disk - Transfers the data from one disk file to

records. another. The ‘input and/or _output file may or may not
: contain key fields. The disk file may be copied,
Note: The Decimal Arithmetic feature #3237 is required by reblocked,  field selected, or reblocked and field
e selected.
Control Program Input/Output: Card to Printer and/or Punch - Transfers binary or EBCDIC
1 put/ E data from cards to a printer and/or a card punch.
Units X . .

Supported Residence Reader I oW 5 VTOC Display - stglays the labels in the volume table
EE nput Work Punch List Log Of contents from either a system pack of a data pack.
1052 X iy ias
2540 x x x Utilities, Group 2, 360B-UT-301 (BOS/360)

1403 . X x

R * Card to Tape -~ Transfers binary or EBCDIC data from cards

1404 x X —_— =2

1442 N1 x x x to magnetic tape.

1442 N2 x . ) . .

1443 x x Tape to Printer - Prints a tape file in one of two

2501 x x ormats:

2520 Bl x x x Data Display - prints all, in a series of lines, of the

2520 B2, B3 g x . tape block using 100 print positions for the data (with

2311 x X top and bottom scale line, and page numbering). Twenty

2400 (1) x - : X** g positions of the printer line are used for block size,

2400 Dual Density x x**  x** . block number, and record number. Field selection of
. data is not available with this option.

.: Continuous Forms Only ' pata List - prints one line for each data record. The
Assembler Only data, if larger than the print span, would usually be’

T ¢ /output S £ ob4 X edited to printer size by using the "Field Select"

nput/Output Support for Object Programs: feature of the utility program.

1/0 Units RPG Assembler Some other options for the user include page numbering,

2540 heading lines, and spacing control.

X X
1403 X X i
: Tape to Card - Transfers data from magnetic tape to
i:gg Continuous Forms ; i Cards.  Data may be punched in either EBCDIC or binary.

i::g * x Tape to Tape - Transfers the data from one tape to

2501 x x another. The tape file data may be simply copied, block

2520 x x by block; or reorganized by altering the number of

2200 (1) 7- 9- " x x records in the block (reblocking); or reorganized by

2311 ¢ SF trac X x deleting or re-positioning the fields within the record

2311 Di’?iiiuaéiiss Method (DAM) x )’: (Field Select) as well as reblocking.

ig‘;;‘ Indexed Sequential (ISFMS) x * Disk to Tape - Transfers Gata from a disk file to a tape

2671 x Tile. "The disk file may or may not contain key fields.

1285 x The disk file may be copied, reblocked, field selected,

2701 i.' or reblocked and field selected. .

1070 and 1050 or 1030 XREE

Tape to Disk - Transfers data from a tape file to a disk
flg .~ The disk file may or may not contain key fields.
The tape file may be copied, reblocked, field selected,
or reblocked and field selected.

** 2701 with SDA-I communicating with: 1009, 1013, 7701/02,
7711, 1974 (mdl 2), 1978 (mdls 1, 2, and 3) 360 Model 20
with Communication Adapter (Feature #2073), 360 Model 25,

36, 40, 50, 65, and 75 with 2701 and SDA-1. Tape Compare - Compares two files from two or more tape
*** Available with Process Control System (PCS). - Yeels to ensure that the files are identical. The number
I System/360 * via a 2701 equipped with an SDA-Type II of reels in each file need not be equal.
auapter, or an I3M System/360 Model 25 via the Integrated
Comnunications Attachiaent to another S/360 * via a 2701 Files containing fixed, variable, or undefined record
equippeu with an SDA Type-II adapter or via a 2703 with lengths may be compared. Physical records which do not
a Synchronous Base, or an $/360 Model 25 via the compare are documented along with an index indicating the
Intejratea Communications Attachment. bytes that do not match, and the physical record number.

A user routine may be supplied for user processing on

* Mndel 25, 30, 40, 50, 65, 67 (working in 65 mode) or 75, unequal compares.

T fyster/370 todel 165,
Service Functions: (1) A compare may be terminated and a new compare initiated
at any time.

Sort/Merge, 360B-SM-308 -~ The Sort/Merge program enables

the uSer to sort a file of records into one sequential Remote Job Entry Work Station Program 360B-CQ-311 (BOS/360)
file. The control data information can be contained in as == This program works in conjunction with the 0S Remote
many as twelve fields in each record. The program assumes Job Entry (RJE) system to provide a convenient means of
that input records for a sort operation are in random entering OS jobs to a central computing system from a
sequence. Records can be sorted or merged into ascending remote location equipped with a System/360. It accepts
or descending sequence, and an individual sequence can be 0os jobs and RJE control statements and commands from a
specified for each control-data field. The output sequence card reader or 1052 printer-keyboard, transmits this data
for a merge~-only operation must be the same as the input to the Central {0s) processor via high-speed
sequence. Files to be sorted can be. read by the program communication lines, receives data from the central systgm,
from 2311 Disk Storage (except ISFMS), 2400 series Magnetic and outputs this data to an attached output device

(printer, punch or console printer), or passes it to a
(1) 242u Model 7 is not supported.
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user-written routine. The console printer-keyboard cannot
be used for input and output of jobs. v

Without the inclusion of user-written - routines, a
System/360 with at least 16K of main storage, a 2701 Data
Adapter Unit or Integrated Communications Attachment
equipped for binary synchronous communication in EBCDIC
transparency mode, a card reader, a printer, a 1052
Printer-Keyboard, and a card punch are required for RJE
operation, If user-written routines are included, a
System/360 with at least 24K bytes of main storage is
required. BOS/360 minimum device reguirements apply.

Autotest, 360B-PT-306 (BOS/360)-- Autotest is the debugging
aid for object programs at have been assembled by the
Assembler, Using Autotest, runs can be planned to proceed
with a minimum of operator intervention. (For use on
systems with at least 16K bytes of main storage.)

Autotest resides on disk (SYSRES) during testing. It
controls testing and:

Allows the exchange, addition, or deletion of
instructions without reassembly. Allows replacement of
constants.

Provides the dump of all or any portion of main storage,
permanent: storage assignments, and/or general
registers/floating registers whenever a designated
address is reached during object program execution, Such
test request output can be regulated even within user
program loops.

Symbolic debugging features are available, End-of~-job
main storage printouts can reflect user assembled labels
associated with the appropriate main storage locations.
Also, address for test requests and patches can be
referenced symbolically. ’

Will print out main storage at abnormal end-of-job, and
optionally at normal end-of=-job.

Pre-scan loading of the object program and clears unused
main storage. .

Allows execution of BOS/360 Utilities or User utilities
to be run prior to or following:rexecution of .the user
test program.

A card to tape utility is supplied to - generate variable
length tape records.

Allows assembly and immediate test capability.

1070 Process Communication Supervisor '360B-5V-032

The 1070 PCS consists of the following components:

Lxecutive Routine ... Conversion Subroutine ... Delta Limit
Check Subroutine eee Contact Sense Subroutine ...
Thermocouple Subroutine ... Pulse Counter Subroutine ...
Binary to Decimal String Routine ... Decimal to Binary {See next page for Basic Program Package and Ordering
Subroutine ..., Decimal to Binary String Routine cee - Information]) .

Diagnostic Write Routine, .

The 1070' PCS is used with the Supervisor (8K Disk) at
object program time, and uses the Assembler (8K Disk) for
program assembly.

The PCS macro definitions are inserted in the BOS macro
library by a MMAINT run and the Subroutines are inserted in
the BOS relocatable library by a RMAINT run.

The PCS provides the facility to communicate with 1070
Process  Communication Terminals, 1030 Data Collection
Terminals and 1050 Data Communication Terminals, through a
2701 Data Adapter Unit or a 2702 Transmission Control. In
addition, all 'IOCS facilities provided by the Basic
Operating System (8K Disk) may be used.
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BASIC PROGRAM PACKAGE

Documentation ~- Material List and an attachment ... The following SRL publica~
Tions appropriate to the components ordered are shipped with each initial BOS /360
order,

Assembler with Input/Output Macros Specificauons GC24-3361-6
TNLs GN33-8564, 8571, 8608, 8633

Programs and Assembler Operating Guide
TNLs GN33-8533, 8566, 857%

Programmer's Guide
TNLs GN24-5336, 5328; GN33-8531,
8544, 8565, 8572, 8605, 8634
Operating Guide, Operator Messages
TNLs GN33-8537, 8563, 8578, 8609, 8635

System Generation and Maintenance
TNLs GN33-8532, 8545, 8567, 8579, 8632

Utility Programs Specifications and Operating Guide
TNL GN28-2338

1070 Process Communication Supervisor

GC24-3450-3

GC24-3372-6

GC24-5024-3
GC24-5060-2
GC24-3409-3

GC26-5996-1
1070 Process Communications Supervisor, Operating 6C26-3627-1
Guide
Autotest (8K Disk) Specifications
TNLs GN21-5011, 5041, 5070; GN33-8583,

GC24-3378-2

Notwe: SRL GC24-3378-1 plus TNLs GN24-5015, GN21-5011, 5041, and
5070 may be used in lieu of the SRL GC24-3378-2 plus TNLs GN21-5011,
5041, 5070, GN33-8583,

Report Program Generator (8K Disk) Specifications, GC24-3387-5

Sort/Merge Program (8K Disk) Specifications
TNL GN28-2389

Note: SRL GC24-3321-3 plus TNLs GN21-5045 and GN28-2389 may be
used in lieu of SRL GC24-3321.4 plus GN28-2389.

GC24-3321-¢

Macro Definition Language 8K Disk/Tape GC24-3364-3

TNL GN33-8639 :

Form numbers which have changed since previous release are underlined,

“Machine Readable -- Program components may be selected from the following list.
Fach component for which program documentation and maintenance material is re
quired must appear on the order form,

Assembler 360B~AS5-309
Basic Control Program ’ CL-~302
Consecutive Processing MACROS 10-303

IFMS - Indexed Seq. File MGT. SYSTEM MACROS 10-304

DAM - Direct Access Method MACROS 10-305

Synchronous Transmitter Receiver MACROS 10-310

Autotest PT-306
Report Program Generator RG-307
Sort/Merge SM-308
Group 1 Utilities uT-300
Group 2 Utilities UT-301
1070 PCS SV-032
BCS CcQ-312
Remote Job Entry cQ-311

OPTIONAL PROGRAM PACKAGE

Documentation - Material List - Optional Material instructions. The dumped disk
pack data on the tape will be preceded by an initialize 2311 Utility Program and a
tape to disk program. The operating instructions for creating a system pack from the
tape are provided with the material list.

Machine Readable

1070 PCS 360B-SV-037

Utilities Group 1 UT-300
Utilities Group 2 UT-301
Basic Control Programs CL-302
Autotest PT-306
RPG - Report Program Generator RG-307
Sort/Merge SM-308
Assembler AS-309

System/360 Basic Operating Systent - Feb 72

System Numbet 360B (specify each component desired),

Program Number Distribution Medium User Volume
Extension Type Code Requirement
Basic none MT 7DC/800 26 01
‘ DTR 9,800 = 28 None
DTR 9/1600 29 None
) 1316 52 01
Optional ~  none MT 7DC/800 26 gl
MT 9/800 28 1
MT 9/1600 29 01
1316 52 01
ADDITIONAL PROGRAM MATERIAL
Program Logic Manuals .
B0S/360 Contro! Program Y24-5002
) 10CS Y24-5003
Autotest Y24-5004
Report Program Generator Y24-5005
Sort/Merge Y24-5001
Assembler Y24-5000
1070 PCS Y24-5006
RJE Work Station . Y30-2006

Program Listings: The BOS/360 listing (including the Control Program) is available
on microtiche
Pennsylvania.

The Control Program listing is also available on hard copy. Specify Group Code 2010
for the microfiche and/or Group Code 2011 for the hard copy. The Iistings are equiv-
alent to the output listings produced by assembling the symbolic modules indicated
below.

Program Component Name Program Number
R ICUR ULl G g e

Basic Control Program 360B-CL-302
Utilities, Group 1 uT-300
Sort/Merge SM-308
1070 PCS Sv-032
Assembler AS-309
Utilities . uT-301
Autotesti PT-306
Report Program Generator RG-307

CURRENT USERS

Current users will receive a pre-printed Program Order Form and a letter announcing
the availability of Release 19/20 instructing them to order the new Release through
the branch office using this pre-printed Program Order Form, Complete ordering
instructions are provided in the letter to users,

To order the maintenance package for System Release 19/20, the user must specify
M for Maintenance Package with one of the appropriate Distribution Medium codes on
the Program Order Form, User Volume Requirements for either the total replacement
or the maintenance package is 1. The maintenarice package will be available for

60 days from the date of announcement, Disk only users must order a complete
Replacement.of BOS, ‘

Users who no longer require this program should be instructed to return the pre-printed
order form to PID with a "D" in columns 14 of section 1, line 1.

Current users may also madify their profile by adding or deleting components.
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1.0%/1060 Emulator _ Program for __ use with = The 1401/
Compat lity Feature #4457 on System/360 Model 40: 1460 Emu—

lator Pro-

gram is a
stand-alone program that executes 1401/1460 programs when used
on a System/360 Model 40 equipped with the 140171460
Compatibility Feature (#4457). The Compatibility Feature, which
executes 1401 instructions at an average internal speed of
approximately 4.5 times the 1401 system excluding I/0 and edit
instructions. Currently operating non time-dependent 140171460
programs can be executed without modification, although certain
special and custom features are not emulated.

The basic 1401/1460 configuration being emulated may include 6
tape unitd, unit record equipment, 5 disk units, and the

1407/1447 Console. The emulator appears to the 1401/1460
program as a 16K 1401/1460 with all basic features and the
following optional features: Advanced Programming (#1060) ...
Bit Test (#1470) ... Column Binary (#1990) ... Expanded Print-
Edit (#3835) ... Sl-Column Interchangeable Rea®-Feed (#4150) ...

High-Low-Equal Compare (#4575) ... Multiply-Divide (#5275) ...
Print Storage (#5585) ... Additional Print Control ({(#5540) ...
Processing Overlap (#5730) ... Punch-Feed Read (#5890) ... Read-
Punch Release (#6040) ... Space Suppression (#7246) ... Sense
Switches (#7600) ... Binary Transter - 1460 (#1468) .... Indexing
and Store Address Register - 1460 (#u631) ... Scan Disk (#6396)
... Direct Seek - 1311 (#3281, #3282, #3283) ... Track-Record
1311 (#8011).

By eliminating the requirement to convert all lu0l/1460 programs
before installing System/360, the emulator allows the user to
apply most of his programming resources towards developing new
applications and redesigning existing applications to take full
advantage of System/360 facilities. Use of the emulator also
allows immediate production runs upon installation, allows time
for wuser education in System/360 concepts, and eases the
pressure of program testing.

In addition to 1401/1460 Compatibility Feature #4457 and at
least 32,768 bytes of main storage (Model E), the System/360
Model 40 must have: Decimal Arithretic (#31237) ... one 1052
Printer-Keyboard and 1052 Adapter (#7920) ... one 2540 Card read
Punch or 2400 series Magnetic Tape Unit for initial program
loading ... for disk systems only - minimum of 65,536 bytes of
main storage and Disk Compatibility (#9710).

If the emulator program is to be loaded from a 2u00 series tape
unit equipped with the 7-track Read-Write .tHead (#9557), the 7-
track cCompatibility Feature (#7125, #7126, #7127), and the Data
Conversion Feature (#3228 or #3236) wmust be installed on the
associated Tape Control Unit. After the emnlator program has
been loaded, the 1load device 1is available as a 140l/1t60
corresponding device (see Dbelow). Atter initial prograr
loading, the emulator program can be loaded fror a 2540 cCard
Read Punch, a 2400 series Magnetic Tape Unit, or « 2311 Disk
Storage Drive.

Lnput/Output Device Correspondence is as follows:

140171460 Input/Qutput Device System/360 _Input/output Devices

2540 Card ieal Punch and 2821
control Unit with 1400 Compati-
bility Feature #8065

1402 card Read Punch,
Model 1 or 3

1403 Printer, Model 1, 2, or 3 1403 Printer, Model 2 or N1l or
1404 Printer Model 2 (continuous
forms operations only)

729 11, IV, V, VI Tape Unit or 2401, 2402, 2403, or 2415 Tape
7330 Magnetic Tape Unit Units, idl1 L, 2, 3, 4, 5, or 6;
and 2420 Model 5 or 2404 Mdls 1-3
2401 Model 8 (7-track only)
3420 Models 3,5

140771447
Station

Console Inquiry 1052 Printer-Keykoard, Model 7,
with PTTC/EHBCD code printing

element

1311 Disk Storage Drive, Mdls
1, 2, or 4

2311 Disk Storaae Drivess MAL 1
* Magnetic Tape Units must be on Selector Channel 1 for erula-
tion, All other units must be on the Multiplexor Chdannel.

¢¢The 2311 Disk Storage Drive does not accept solid-hub 1316
Disk Packs.

Input/Output Feature Correspondence is as fellows:

140171460 Input/Output Feature Systen/360_ Inout/output Features

1402 Punch Feed Read and Con- 2540 Punch Feel kead, Feature #
trol Unit, Feature #5890 and 95890; Punch Feed +ead cControl,
#5895 Feature #5895, on the 2821

control unit

Column Binary Feature, #1990 Column Binary Feature, #1990
Binary Transfer Feature, must be installed on the 2821
#1468 Control Unit

1402 51-Column Interchangeable 2540 51-Column Interchangeable
Read Feed, and Feed Adapter, Read Feed,® Feature #4151
Feature #4150 and #1013

1403 preferred Character Set 1403 Universal Character Set
and Adapter, Feature #5523, Feature #8641 for Model 2, #8640
#5524; 1416 Interchangeable for Model N1, with prerequisite
Train Cartridge, equipped Interchangeable Chain Cartridge
with Preferred Character Set Adapter or Interchangeable Train
print train Cartridge, and the agppropriate

Universal Character Set Adapter
on the 2821 Control Unit

1311 Scan Disk Feature #6396 2841 File Scan Feature #4385

*This feature reduces the 2540 read speed from 1000 cpm to 800
cpm.

Basic Program Material 360C-EU-074

SRL Publications -- IBM System/360 Model 40 Emulation of the
IBM 1401/1460 Data Processing System, C28-6561-3 and TNL
N27-1250

Documentation -- Program Material List ... Sample Problem
Operating Instructions.

machine Readable -- Sample Problem Deck ... Absolute Loader
..» Object Deck ... Disk Loader Object Deck are available
in card form or on one 9-track (800 or 1600 bpi) or 7-
track (800 cpi) DTR (Data Conversion feature required) For
disk systems, a disk initialization program is requirel
and must be ordered separately. A suitable initialization
program is the Initialize Disk (2311) Program, 360P-UT-
069.

The 7074 Emu-
lator Program
operates on a
System/360 Model HS50, 150, H65, 165, or J65 equipped with the
7070/7074 Compatibility Feature (#7117). The Emulator Program
and Compatibility Feature together constitute the Emulator.
Currently operating non time-dependent 7070/7074 programs can be
executed without modification, althongh certain special and
custom features are not emulated. ' '

7074 Emulator Program for System/360 Models 50
and 65:

By eliminating the requirement to convert all 7070/7074 prograws
before installing System/360, the Emulator allows'  the - user to
better allocate his programming resources toward developing new
apglications and redesigning existing applications to take full
advantage of System/360 facilities. Use of the Emulator also
permits continued running of the critical production workload
during the early period of installation when there are normally
large testing requirements for new proyrams.

S/360 Model 50 Internal Performance

The average internal speed of the Emulator on System/360
Model 50 is approximately 2.4 times that of the 7070, or
approximately .5 times that of the 7074. Actual speeds vary
by application. o

5/360 Model 65 Internal Performance

The average internal speed of the Emulator on System/3160
Model 65 is approximately 8.4 times that of the 7070, or
approximately 1.8 times that of the 7074, Actual speeds
vary by application.

The basic 7070/7074 configuration being emulated may include up
to ten tape units on each of three channels for ' the Model 50 or
four channels for the Model 65, card readers and punches,
printers, and the 7150 Console Typewriter.

Minimum System _Reguirements: In addition. tc the 7070/7074
Campatibility Feature, System/360 Model 50 or 65 with 262K bytes
of main storage (Model H) ... one 1052 Printer-Keyboari ... one
selector channel for each tape channel of the system .being
emulated ... one 2400 series Magnetic Tape unit, for each 729
Tape Unit to be emulated ... one 2400 series Magnetic Tape Unit
for initial loading of the Emulator Program (subsequent program
loading is accomplished by either a 2400 series Magnetic Tape
Unit or 2311 Disk Storage Drive). .

If the Emulator Program is to be loaded from a magnetic tape
unit equipped with the 7-track Read/Write Head (#9557), the 7-
track Compatibility Feature (#7125, #7126, or #7127), and the
Data Conversion Feature (#3228 or #3236) must be installed on
the associated tape control unit. Atter the Emulator. Program
has been loaded, the load device is available as a 7070/707u
corresponding device.
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Input/Output device correspondence is as follows: ‘ ‘ The average ipternal speed of the Emulator when exeguting non-
B . 1/0 instructions (except Move Characters and Edit, and Move
System/360 Model 50 or 65 Characters and Suppress Zeros) is approximately three timgs that

7070/7074 I1/0 Devices Y 1/0 Devices of the 1410. Emulator performance for an individual job is

greatly. dependent on the mixture 'of instructions and the
comparative performahce of I/0 devices. With - equivalent 1/0

7500 card Reader 1442 Card Read Punch Model N1 devices, throughput for most jobs which are not iI/0 bound will
or be approximately that of the 7010 system, or up to two times
2501 Car:l Reader Model Bl or B2 1410 system throughput. 1/0 bound jobs will run at
) or . approximately the same speed as on the emulated system. Timing
2520 Card Read Punch Model Bl information which may be used to estimate throughput is
or presented in the SRL publication, IBM System/360 »Model S0,

2540 Card Read Punch Model 1 Emulation of the 1410/7010 Data Processing Systems, CZ8-6568.
'7501 console Card Reader 1442 card Read Punch Model NL Note: The specified perfornance can be ‘attained for disk

or s N M
syl s s u s -
2501 Card Reader Model E1 or 2 z:it:ms only if EC413140 is installed on 2841 Storage Control
. or

2520 card ReagrPunch rodel Bl The basic 141077010 configuration being emulated may include

disk modules on each of three channels, tape units on each of
three channels, unit record equipment on channel one, and the
1415 Console Printer. ' The Emulator appears to the 141077010
program as a 1410/7010 system of any stanlard rmemory size with
the following features:

2540 Card Read Punch Model 1

7550 Card Punch 1442 Card Read Punch Model N1
or v
2520 card Read Punch Model Bl

or N
. . 141077010 Processing Overlap
7520 Card, Punch Fodel B2 or T 1410/7010 Priority Processing

1410 pual Synchronizer Adapter
7010 secogd and Third Data Channels
7010 Store and Restore Status instructions

2540 Card Kead Punch Moldel 1

7400 Printer : 1403 pPrinter Molel 2, 3, 7, or Nl
. or In addition to the 1410/7010 Comwpatibility Feature (#4478), the
1443 printer Model nl System/360 requirements are -- Model FS0 for 1410/7010 core
7150 1 . . storage up to 20K, or Model G50 or larqer for 1410/7010 core
50 Console Typewriter 1052 Printer-Keykoard Moliel 7 storage up to 100K ... one 1052 Printer-Xeyboard Model 7, and
729 11, IV, V, and VI 2401, 2402, 2403 Magnetic Tave 1052 Adapter (#7920) ... one 2540 Ccard Read Punch, 1442 Card
Magnetic Tape Units Units Model 1, 2, 3, 4, 5, 6, Read Punch, Model N1, or one 2400 series Magnetic Tape Unit from
or 2404 Magnetic Tape Units Model which to load the Emulator proaram.
1, 2, or 3, or 2415* Magnetic
Tape Unit and Control Model 1, 2, If the Emulator Program is to be loaded from a magnetic tape
3,4,5, or 6; 2420** Models 5 and 7, unit equipped with the 7-track Read/Write Head (#9557) and the
3420** Models 3, 5 and 7 7-track Compatibility Feature (#7125, #7126, #7127), the Data
2401 Model B (7-track only) conversion Feature (#3228 or #3236) must be installed on the
*2415 Magnetic Tape Unit and Control available only with the associated Tape Control Unit. After the Emulator Program has
System/360 Model 50. been loaded, the load device 1is available as a 141077010

corresponding device (see below).
*%2420 Model 7 and 3420 Model 7 on 65 only, 2420 Model 5 and 3420

Models 3 and 5 on Model 50. 3420 Model 7 on Model 50 is not Engineering Change Levels: The tollowing EC levels are required
supported .at 1600 bpi nine-track; on the Model 50 during simul- for proper functioning of the System/360, Model S0 141C/7010
taneous operations, the combined data rate on the system cannot Emulator Program with phase encoded tape drives. EC 257246 on
exceed 400KB; on the Model 65 during simultaneous tape opera- the 1410/7010 Compatibility feature ... FC 730969 on the 2803
tions, the combined data rate on the system cannot exceed 640KB. Tape Control Unit model 2 ... EC 730966 on the 2804 Tape Control
Use of the 3420s requires Version 4 Mod Level 1 of 360C-EU-725. Unit model 2 ... EC 730969 on the 2403 »>odel 4, 5, ani 6,

version 3 Modification Level 0 does not require the above LC's
tor Models 1, 2, and 3 tape drives.
Note: Data transfer operations during emulation are restricted

to the simultaneous operation of 2420-7s on two channels. The following REAs are required for proper functioning of the
System/360 Model 50 1410/7010 Emulator Proqram with the 2314
Basic_ Program Material 360C-EU-725 Direct Access Storage Facility, KEA 02-40-425 and REA 02-u40-497

on the 1410/7010 compatibility feature.
SRL Publications -- Conversion Aids, 7074 Erulator Program

for System/360 Models 50 and 65, C27-6908-3 and TNLs N27-1323, REA 02~-40-425 is in EC #2572u46
1340, 136} REA 02-40-497 will be in EC #257929
Documentation -- Program Material List ... Uample Problen: Input/Output Device Correspondence is as follows:

Operating Instructions.
Equivalent Systen/360,

Machine Readable -- Sample Problem Card Leck ... one J-track 141077010 I/0 Devices Model 50__-=__I/0 Devices
(800 or 1600 bpi) DTR or one 7-track (800 cpi) DTR (Data
conversion feature required) containing the 7074 Emrulator 1402 card Read Punch, Mdl 2+ 2540 Card Read Punch

Object Deck. .
1442 card Reader, Mdl 3% 1442 card Read Punch, Mdl N1

1403 Printer, Mdl 1, 2, or 3% 1403 Printer, Mdl 2 or Nl
1404 Printer, Mdl 2

729 II, 1V, V, or VI Magnetic 2401, 2402, 2403, 2404,2420 Mdl

System/360 Model 50 1410/7010 Emulator pProgram  The 1410/7010 Tape Units 5, or 2415 Magnetic Tape Units

for use with Compatibility Feature #4478: Erulator Pro- Mdl 1,2,3,4,5, or 6, 7-track or
grar is a stand- 9-track or 3420 Models 3, S or
alone program Thx

that executes 1410/7010 programs when used on a System/360 Model
50 equipped with the 1410/7010 Compatibility TFeature (H#4478).
The Emulator consists or the Compatibility Feature and the
Emulator Program. Currently operating non t ime-dependent
1“10/7010 programs can be executed without moditication,
although certain special and custom features are not erulated.

By eliminating the requirement to convert all 1410/7010 proqrans
before installing System/360, the Zmulator allows the user to
apply most of his programming resources towards devloping new
applications and redesigning existing applications to take full
advantage of System/360 facilities. Use of the Zrulator also
allows immediate production runs upon installation, allows time
for user education in Systewm/360 .concepts, an? eases the
pressure of program testing.
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7330 nainetic Tape Units Sares as for the 729 Magnetic

Tape Units . .
1415 Console’ Printer 1052 Printer-Keyboard, M4l 7,
with printing elerent #9572

2302 Disk or 2314 pirect
Access Storage Facility ##*

1301 pisk Storage

Model Corfespondence
as follows for 2302:

Two Model 1 One Model 3
One Model 2 One Model 3
Four Model 1 One Model 4
Two Model 2 One Model 4

Two Model 1 and
One Model 2 One Model 4
Model Correspondence
as follows for 2314:
1301 Mdl“l ... DASF ***
1301 Mdl 2 DASF **+#
* Emulated punched card equipment must previously have been
assigned to 1410/7010 Channel 1.

o 3420 Model 7 is not supported at 1600 bpi nine-track; during
simultaneous operations, the combined data rate on the system
cannot exceed 600KB.

Input/Output Feature Correspondence is as follows:

1410/7010 Feature

1402 51-Column Interchange-
able Read Feed, Feature
#1013 and #4150

Model 50 Feature

2540 50-Column Interchange-
Read Feed, Feature #4151

Input/Output Feature Corresvondence is as follows:

2302 Disk Storage 2314 DASF***

Model correspondence as
follows:

One 2302 Model 1

One 2302 Model 2

DASF #*%
DASF #**+*

Disk initialization may be performed using Syster/360  Direct

Access Storage Device Initialization Program, 360P-UT-213.

*s¢ Three 2314 disk units are needed to emulate one
130172302 access arm. Unused 2314 disk units are
available for any other desired operation..

Basic_Program Material 360C-ZU-726
SRL Publications -- System/360 Basic Frojramning SsSupport,

Operating Guide for Basic Assembler and Utilities, CZ8-
6€557-3 ... System/360 Model 50, Emulation of the Lu4l0/701C
Data Processing System, C28-6568-1, and TNL X27-1245.

vroblem

Documentation -- Program Material List ... Sample

Operating Instructions.

Machine Readable -- Absolute Loaler, Emulator Cbjec Deck,
Sample Problem and Disk Loader available on one. 4-track
(800 or 1600 bpi) or one 7-track (800 cpi) DTK (Data
‘conversion feature reyuired).

The 7080 Lmrulator Program

is. a stani-alone proaram
that executes currently
7080 programs when used on  Systen/3e0 Model 65
equipped with the 7080 Compatibility Feature (#7118). The
Emulator Program and the Compatibility Feature together
constitute the Emulator. Programs for 705 I/II1 and 70% III can
be run if they are compatible with the 70380. This  usually
requires running these programs in conjunction with INT5R0.
However, 705 III programs that can be run without INTS580 on the
7080 will run on the Emulator within the restraints of the
Emulator support.

System/360 -- 7080 Fmulator Program:

operating

Programming P 360C.3
Feb 72
By eliminating the requirement to convert all 7080 proqrarms

before installing the System/360, the Emulator allows the user
to better allocate his programming resources toward developing
new applications and redesigning existing applications to take
full advantage of System/360 facilities. Use of the :Ewmulator
also permits continued running of the  critical production
workload during the early period of installation when there are
normally large testing requirements for new programrs.

Most currently operating non-time-dependent 7080 proqrams can be

executed without modification, although certain sypecial and
custom features are not emulated.
The performance of the Emulator will vary = according to the

combination of instructions used and the activity of the 1/0 in
support of the emulated 7080 program. The -average internal
speed of the Emulator on System/360 Model 65 is approximately

equal to that of the 7080.

Throuqhput performance of the 7080 Emulator is lependent upon’
the mixture of instructions executed and the comparative
perforrance of equivalent I/0 devices used in the support of a
given application. However, experience with the 7080 Emulator
indicates that throughput time for most Emulator 7Jjobs will be
approximately equal to the job time on the 7080.

The 7080 configuration being emulated may include ten tape units
on each of four channels, a 7153 Console ani a 7502 Console Card
Reader.

In addition to the 7080 cCompatibility Feature, System/360
requirements are:
At least 262K bytes of main storage (Model H) for the
emulation of a 7080 with 80,000 characters of wemnory. 524K
bytes of main storage (Model 1) is the minimur requirement

to emulate a 7080 with a 160,000 character mwemory. .
One 1052 Printer-Keyboard.

one selector channel for each communication channel of the
7080 being emulated. i
729 Unit

One 2400 series Magnetic Taoe Unit for each Tapé

being emulated.

If the Empulator Program is to be -loaded fromw a maqgnetic tape
unit equipped with the 7-track Read/Write Head (#9557), the 7-
track Compatibility Feature (#7125, #7126, #7127) and the Data

Conversion Feature (#3228 or #3236) must be installed on the
associated tape control unit. After the program-  has been
loaded, the load device is available as .a 7060 corresponding

device.

Input/Output device correspondence is:

3/0 Device correspondence Table for 7080.Emulator

7080 Units Model System/360 Units Model

7153 Console 1
control Unit

Console Typewriter
{choice, ot direct 1052
or 2150/1052
2150 Console with
‘1052 Printer-Keyboar:i

-~

or

1052 Printer-Keyboard 7

via #7920
2403 Magnetic Tape Unit 1-6
andi Control, or .
2803 Tape cCorftrol, and
2816 Switching Unit

or

2404 Magnetic Tape Unit 1,2,3
and Control, or
2804 Tape Control

7621 Tape Control

1,2,3
1

1,2

729 Magnetic Tape 2,4,5,6

Units

2401, 2402, 2403 1-6
Magnetic Tape Units or 1-6
2404 Magnetic Tape Unit 1-3
or 2420 Magnetic Tape Unit 5-7
or 3420 Magnetic Tape Unit 3,5
1442 card
2501 Card
2520 Card
2540 Card

7502 Console Card 1
Reader |

Read Punch, or N1
Reader, or B1,B2
Read Punch, or Bl
Read Punch

Note: Tape drives must be emulated on a  drive-for-drive-per

channel basis ... as many tape control units are required on the

System/360 as are necessary for the tape drives required. Use of
3420s requires Version 4 Mod Level 1 ‘of 360C-EU-727.

System/360 Unit Record Devices can be attached to either or both
Selector and Multiplexer Channels contained in the same system.

Not to be reproduced without written permission
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ram Material 360C-EU-727

SRL Publications -- System/360 Conversion Aids: . The 7080
Emulator Program for System/360 Model 65, C27-6911-1 and
TNLs N27-1249, 1357.

Documentation -- Program Material kist ... Sample Problem

Operating Instructioms.

Machine Readable -- One 9-track (800 or 1600 bpi) or 7-track
(800 cpi) DTR (ata Conversion feature required)
containing the self-lcading emulator program, followed by
the sample program.

System/360 Model 40 1810/7010 Emulator Program: The  1410/7810
Emulator Pro-
gram is a stand-

alone proyram that executes 1410/7010 programs when used on a

System/360 Model 40 equipped with the 1u10/7010 Compatibility

Feature (#4u78). The Emulator consists of the Compatibility

Feature and the Emulator Proqram. currently operating non time-

dependent 141077010 programs can be executed without

modification, although certain special and custorer features are
not emulated.

By eliminating the requirement to convert all 1410/7010 proqrams
before installing System/360, the Emulator allows the user to
apply most of his programming resources towards developing new
applications and redesigning existing applications to take full
advantage of System/360 facilities. Use of the Emulator also
allows immediate production runs upon installation, allows time
for user education in System/360 concepts, and eases the

pressure of program testing.

The average internal speed of the kmulator when executing non-
I/0 instructions (except Move Characters and Edit, - and Move
Characters and Suppress Zeros) is approximately twice that of
the 1410. Throughput performance depends on the pixture of
instructions - and the comparative performance of 1/0 devices.
However, throughput for most jobs will be equal to or better
than 1410 system throughput.

The basic 1410/7010 confiquration heing emulated may include ten
disk modules on each of two channels, tape units on each of two
channels, unit record equipment on channel one, and the 1415
Console Printer. The Emulator makes the Model 40 appear to the
141077010 program as a 40K or 80K 1410/7010 with the following
features:

141077010 Processing Overlap
1410/7010 Priority

1410 Dual Synchronizer Adapter
7010 Second Data Channel
7010 Store and Restore Status instructions

In addition to the 1410/7010 Compatibility Feature (#uu78), the
System/360 requirements are: Mo-del 40F for 40K positions of
1410/7010 core storage ... Model 40G or larger for 80K positions
of 1410/7010 core storage ... Decimal Arithietic Feature (#3237)
... one 1052 Printer-Keyboard Model 7, and 1052 Adapter (#7920)
cee one program-load device for the Enulator Program as
distributed by IBM. This device can be a 2540 Card Read Punch
ee. 1442 Card Read Punch, Model Nl ... 2501 Card keader, Model
Bl or B2 ... 2520 Card Read Punch, Model Pl ... or 2u00-series
Magnetic Tape Unit. Subsequent loads can be accomplishel with
any of the aforementioned devices or with 2302 Disk Storage or a

2311 Dpisk Storage Drive or a 2314 Direct Access Storagye
Facility.
If the Emulator Program is to be loaded from a rmagnetic tape

unit equipped with the 7-track Read-wWrite Head (#9557), the 7-
track Compatibility Feature (#7125, #7126, #7127), and the Data
Conversion Feature (#3228 or #3236) must be installed on the
associated Tape Control Unit. After the Emulator Proqram has
been loaded, the 1load device (except for 2311 Disk Storage
Drive) is available as a 1410/7010 corresponiing device (see
below). 360C-EU-T7281

pisk initialization can be performed using S/360 Direct Access
Storage Device Initialization Program, 360P-UT-213.

Engineerin Change Levels REA 02-06-177 on the 1410
compatibility feature 1s required for proper functioning of
System/360 Model 40 1410/7010 Emulator Program with the 2314
Direct Access Storage Facility. This REA is in EC #258013.

Inputs/Output Device Correspondence is as follows:

Equivalent System/360
Model 40 I/0 Devices

1410/7010 1/0 Devices

1402 card Read Punch
Model 2+

2540 Card Read Punch

1442 card Reader
Model 3+

1442 card Read punch Mdl N1
2501 Card Reader Mdl 81 or B2
2520 Card Read Punch Mdl Bl

1403 Printer Mdl 1,2,or3 1403 Printer Mdl 2 or N1
1404 Printer Mdl 2

729 11, IV, V, and VI
Magnetic Tape Units

2401, 2402, 2403, or 2404

Magnetic Tape Units, Mil

1, 2, 3, 4, 5, or 6, B** or

2420 Mdl S** or 2415 Magnetic Tape
Units Mdl 1,2,3,4,5, or 6, 7-track
or 9-track or 3420t Models 3 and S5**

7330 Magnetic Tape Units Sare as for the 724 Mag-
. netic Tape Units

1415 Cconsole Printer 1052 Printer-Keyhoard
Mdl 7, with printing ele-

ment #9572

1301 Dpisk Storage 2302 Disk Storage or 2314 Direct
. Access Storage Facility ***

Model correspondence
as follows for 2302:

Two 1301 Model 1 One 2302 Model 3
One 1301 Model 2 One 2302 Model 3
Two 1301 Model 2 One 2302 Model 4
Four 1301 Model 1 One 2302 Model 4
Two 1301 Model 1

and |
One 1301 Model 2 One 2302 Model 4

One 2314 DASF**#
Two 2314s DASF***

2314 DASF***
Two 2314s DASF***
Three 2314s DASF***

* Emulated unit-record equipment must previously have
assigned to 1410/7010 channel 1.

been

*% 2401/2402/2403 Model 6°s 2420 Model 5, or 3420 Model 5
may be used on either selector channel 1 or 2, but not
both simultaneously.

Three 2314 disk units are needed to emulate one 1301/2302
access arm. Unused 2314 disk units are available for any
other desired operation.

+ When emulating on a two-channel System/360, the combined

data rate of the two channels cannot exceed 300 KB.

Therefore, only 3420 Model 3's can be used on both channels

when emulating the 1410/7010,

Input/Output Feature Correspondence is as follows:

1410/7010 Feature Model 40 Feature
‘1402 51-Column Inter-
changeable Read Feed,
Feature #1013, #4150

2540 51~Column Interchange-
able Read Feed, Feature
#4151

Basic Program Material 360C-EU-728

SRL Publications -- System/360 Conversion Aids: The
141077010 Emulator Program for System/360 Nodel 40, €28~
6563-2, and TNL N27-1247 ... System/360 Basic Programming
Support, Operating Guide for Fasic  Asserbler and
Utilities, C28-6557-2, and TNL N24-5136.

Documentation -- program material list aee operating
instructions for sample problem.
Machine Readable -- one distribution tage reel (DTR) either

9-track (800 or 1600 bpi) or 7-track (800 cwi), containing
the Emulator object program, absolute lodder, Sample
program and disk loader. Data Conversion feature required
for 7-track users.

Not to be reproduced without written permission
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Syst 360 Model 65 Emulator A

stand-alone program

ram for I1: which, when used on a
System/360 " Model 65

equipped with the 7090

Compatibility Feature, executes 709, 7090, 7094, and 7094II

programs, The Emulator Program and Compatibility Feature are
referred to as the Emulator.

By eliminating the requirement to convert all 7090 series
programs before installing the System/360, the Emulator allows
the user to apply his programming resources toward developing
new applications, and redesigning existing applications to take
full advantage of System/360 facilities. Use of the Emulator
also allows immediate production runs wupon installation and
eases the pressure of program testing.

Most currently-operating, non-time-dependent, 7090 series
programs can be executed without modification; however, certain
devices and special features are not emulated.

Performance of the 7090 Emulator varies according to the
instructions used and the I/0 activity of the emulated 7090
series program. The average internal speed of the Emulator when
it is executing non-1/0 instructions is approximately twice that
of the 7090 on the Model 65.

Throughput performance is highly dependent upon the mi xture of
instructions and the comparative performance of equivalent I/0
devices used for a given application. However, on the Model 65
throughput time for most jobs will be approximately equal to the
job time on the 7094 iodel 1. Timing information that may be
used to estimate throughput is presented in the SRL publication,
System/360 Conversion Aids: The 709/7090/7094/7094I1 Emulator
Program for System/360 Model 65, C28-6565.

Minimum machine requirements: System/360 Model 1I65 (524,288
bytes of main storage) «.. 7090 Compatibility Feature (#7119)
... one 1052 Printer-Keyboard Model 7 with 1052 Adapter (#7920)
or with 2150 Console ... one 2400 series Magnetic Tape Unit (9=
track, or .7-track with the Data Conversion Feature) ... two
additional units of initialization from the following =-- 2400-
series Magnetic Tape Unit, 2501 Card Reader or 1442, 2520, or
2540 Card Read Punch,

Data transfer operations during emulation are restricted to the
simultaneocus operation of 2420 Model 7's on two channels.

Jdatching reguirements are as follows:

709/7030/7094/7094 11 odel System/360 Model
7108 Processing unit 1 2065 Processing Unit I1,1H,J
(7090}
7110 Processing Unit 1 With 709/7040/7044/7090/
(7094) 7094/7094 1II Compatibility
7111 rrocessing Unit 1
(7094 11)
7109 Arithmetic Se- 1 Functions provided by 2065
guencer uUnit
7302 Core storage 1,3 2365 Processor Storaqé I 2
2365 Processor Storage III 3
2365 Processor Storage J 2
7607 vata Channel(s) 1,2,3, 2860 Selector channel (s) 1,2,3
{Channels o thru o 4,5
supported)
729 rPape Unit 2,4,5, 2401,2402,2403 magnetic 1,2,3,
6 tape units 4,5,6,8
2404 magnetic tape units 1,2,3
2420 5 and 7
3420 ok 3,5,7
711 Card reader 2 2540 Card Read Punch 1
1442 cCard Read Punch* ol
2420 Card rRea' Punch* Bl
2501 Card Reauer B1,b2
2400/3400 Series Magnetic B1,B2
Tape Unit**
716 vrinter 1 1052 rrinter-Keyboard 7
1403 Printer 2,3,7,
N1
1443 Printer Wl
2400/3400 Series Magnetic
Tape Unit**
721 Card runch 1 2540 Card itead Punch 1
1442 Ccard Read Punch* Nl
1442 card Punch H2
2520 Card Read Punch* Bl
2520 Card Punch B2,83

2400/3400 Series Magnetic
Tape Unit**

* The 1442 and 2520 can be used to-emulate either  a reader

or a pgnch, but not both at the same time.

*% 2401, 2402, -2403, 2404, and 2420-5, and 3420-3,5,7 magnetic
tape units. Use of 3420s requires Version 3 Mod Level 1 of
360C-FU=723%.

#** During simultaneous operations, the combined data rate on
the system cannot exceed 640KB.

Basic Program Material [360C-EU-729]

SRL Publications -~ System/360
709/7090/7094/7094X1 Emulator
Model 65, C28-6565=3 ...
Sample
6929,

Documentation -- Program Material List

Conversion Aids: The
Program for System/360
System/360 Conversion Aids:
Problems for System/360 Emulator Programs, C27-

Machine Readable -- The Emulator Object Program, the Emulator
Initialization Deck, the sample program, and the Emulator
Initialization Object Program are available on one 9-track
(B0O or 1600 bpi) or one 7-track (800 cpi),DTR Data
Conversion feature required.

IBY System/360 Simulator of the The Syst-m/360 Simulator
TBI 7090/7094 Data Processing Systom: ~f the 7090/94 is a

. - 3 . . stand-alone System/260
nroaram tnat, without additional hardware, enables nroarams that
have wecn operating on a 7090/94 to be executed on anv
System/360 having a suitable confiquration,

By providing wvrogram “compatibility,® the simulator relieves
reorocramminag schedules, and can eliminate the need - to convert
infre,uently used proarams.

All standard 7090/7094 instructions and features are simulated,
and in addition to 7090/7094 programs the simulator executes 709
programs and 704 programs designed for 8K or 16K running ‘under
the 704/709/7090 Input/Output Compatibility Program. The
functions of 7090/7094 input/output devices are performeda by
corresponding System/360 devices.

[Note: Simulation of the 704/709/7090 I/O Compatibility
Program is provided to the users who retained an operational
copy. This program is withdrawn and will not be provided.)

The simulator uses the System/360 Standard Instruction Set,
Floating Point Arithmetic, and the Interval Timer. It -also
requires: a minimum of 262,144 bytes of main storage (Model H)
... one 1052 Printer-Keyboard ... one device for input of the
simulator program (2400 Magnetic Tape Unit, 9-track or 7=track
with ‘Data Conversion Feature ... one device for simulator
control information input ... for each device simulated, one of
the devices shown for it in the following table:

7090/7094 Device System/360 Device

1052 Printer-Keyboard, any model com-
patible with the system

7151 Console

1442 card Read Punch, Mdl N1, equipped
with card-image option; or 2540 Carc
Read Punch; or 2501 Card Reader, Mdl Bl
or B2; or 2520 Card Read Punch, Mdl Bl;
or 2400 Magnetic Tape Unit, Mdl 1, 2, or
3 (7- or 9-track), 4, 5, or 6 (9-track).

711 Card Reader

716 Printer 1443 Printer, Mdl N1; or 1403 Printer;
. or 1052 Printer-Keyboard; or 2400 Mag-

netic Tape Unit, Mdl 1, 2, or 3 (7- or

9-track), 4, 5, or 6, (9-track).

721 Cardé Punch 1442 Card Read Punch, Mdl N1 equipped

with card-image option; or -2540 Card-

Read Punch; or 1442 Card Punch, Mdl N2;

Not to be reproduced without written permission
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or 2520 card Read Punch, Mdl Bl; or 252Q
Card Punch, Mdl B2 or B3; or 2400 Mag-
netic Tape Unit, Mdl 1, 2, oxr 3 (7- or
9-track) 4, 5, or 6 (9-track).

729 Magnetic Tape Unit 2400 Magnetic Tape Unit, Mdl1 1, 2, or 3
(7- or 9-track), 4, S5, or 6 (9-track)
or 8 (7-track)

(Note that Models 4, 5, and 6 of 2400-Series Magnetic Tape Units
will be written at 1600 bpi density).

Card Read Punch devices must be equipped -with the Card Image
feature (1442), the Column Binary feature (2540), (#1532) or
with Data Mode 2 (2501, 2520).

In some cases, the simulator program input, and the control
information input, can be handled by the same devices as those
used for simulated-device functions.

The Simulator produces correct results only for programs that
work properly on the original system, and may produce incorrect
results for time-dependent programs.

Restrictions and Limitations: Before a 7090 program is run
under contrpol of the Simulator, the following restrictions and
limitations must be considered.

~There are limitations on -the length of magnetic tape
records which can be directly accepted by the Simulator.
These are explained in detail in the SRL.

Variable Length Multiply (VLM), Variable Length Divide or
Halt (VDH), and Variable Length Divide or Proceed (VDP)
instructions in which the count field is greater than 35
are treated as invalid.

.

The difference in timina of the 7090 and the System/360
may cause bproarams not nrotected by the Load Channcl,
Store Channel, or Channel Rusy Tecst instructions to
produce inconsistent results. Therefore, proarams which
rely unon 7090 internal timing to overlan I/0 and CPU
operations may produce incorrect results.

The noint within a nrogram run under Simulator control at
which an I/0 interruntion occurs will not necessarily
coincide with the correspondinag interruption point when
that proaram is run on a 7090.

. A maximum of four 7607 Data Channcls ma’ be simulated.

. No more than one 711, one 716, or one 721 can be
simulated, .

Basic Program Material {360C-SI-750]

SRL Publications -~ IBM System/360 Conversion Aids: The
7090/7094 Simulator Program for IBM System/360, C28-6532-2. --
Program daterial List. .

Machine readable -~ The 7090/7094 Simulator Program Object Deck
and sample Program is available on one 9-track DTR (800 or 1600
bpi) or 7-track DTR (B00 cpi) Data Conversion Feature is
required.

Reference aterial

IB4 System/360 System Suwmmary, A22-6810 ... IB1 System/360
Principles of uperation, A22-6821 ... IBY 7090 Principles of
Operation, A22-6528 .., Ibid 7094 Principles of Operation, A22-
6703.

IBM System/360 Simulator of the The System/360 Simulator
IRV 7077/7074 Data Procrssing System: of the 7070/7074 is a

stand-alone System/360
proaram that, without additional hardware, enables proarams that
have been oneratina on a 7070/7074 to be executed on any
System/360 havina a suitakle confiquration.

-By providing nroaram “compatibility®, the simulator relieves
renroqgrarminea - schedules, and can eliminate the neced to convert
infrequently used nroqrams,

7070/7074 core storaae canacities from 5,000 to 30,000 words are
simualted, as well as all standard features, Floating Decimal
Point (Option #4420), and Additional Storaae (Ootion #1017).
The functions of 7070/7074 input/output devices are performed by
corresponding System/360 devices,

The Simulator uses the System/360 Standard Instruction Set and
the Decimal Arithmetic option. It also requires:

. Main Storage

131,072 bytes (M3l G) if simulated system is SK or 10K
262,144 bytes (Mdl H) if simulated system is 15K to 30K

. One 1052 Printer-Kevboard
. One device for innut of the 7070/7074 proaram.
. One device for simulator control information innut.

. Por each device simulated, one of the devices shown for it
in the following table:
7070/7074 Device System/360 Device

7150 Console Tymewriter 1052 Printer-Keyboard, any model com-
matible with the svstem

7501 Console Card Reader 1442 Card Read Punch, Model N1
2501 Card Reader, Model Bl or B2
2520 Card Read Punch, Model Bl
2540 Card Read Punch

7500 Card Reader 1442 Card Read Punch, Model N1
2501 Card Reader, Model Bl or B2
2520 Card Read Punch, Model Bl
2540 Card Read Punch
2401 - 2403 Magnetic Tape Unit, Model
1, 2, or 3 (9~-track onl~)

7550 Card Punch 1442 Card Pead Punch, Model N1
2520 Card Read Punch, Mdl Bl
1442 Card Punch, Model N2
2520 Card Punch, Mdl B2 or B3
2540 Card Read Punch
2401 - 2403 Maqnetic Tane Unit,

Model 1, 2, or 3 (9-track onlvy)

7400 Printer 1403 Printer, Model 2

1443 Printer, Model N1

2401 - 2403 Magnetic Tane Unit, Model

1, 2, or 3 (9-track onlv)

729 Maanetic Tane Unit 2401 - 2403 Magnetic Tapme Unit, Model
(any model) 1, 2, or 3 (7-track or 9-track) or
8 (9-track)

(Note that Models 4, 5, and 6 of 2400-series tame units cannot
be usecd.,)

In some cases, the nrogram input, control information innut, and
simulated-device functions can be handled bv the same device.

The Simulator produces correct results only for nroarams that
work oronerly on the original system, and may produce incorrect
results for time-denendent proarams.

The following are not simulated: .o
7907 Data Channel ... 1301 Disk Storaace ... 7340 Hypertane Drive
... 1414 Input/Outnut Synchronizer, Mdl 6 ... Interval Timer
Feature ... Read Binary Tane Feature ... Diaancstic Oneration
Codes +08/-08 and +09/-09 - treated as NOP ... Unit Record
Signal (US) - treated as NOP ,.. Tane No-On Select (TSEL) -
treated as NOP,

The followino may impose a limitation for certain nroarams:

. Tanc Read Alpha (TRA) replaces Delta characters with the
alphameric code 29 if the record 1is not in simulator
internal format.

. Address Stop is simulated only if it results from an
instruction address.

. Use of tne simulated Stop key durina execution of a branch
overation places the branch address inte the simulated
instruction counter.

The Proaram Register is not simulated; when simulated
execution is stooped by a programmed halt, the ston kev,
or an error condition, the current 7079/74 instruction and
the contents of the instruction counter are nrinted.

. iaximum BCD input/output tape record lenath is 20,000
bytes.

. Bit representations of invalid characters arc not typed;
blanks or System/360 characters arc tyned instecad.
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Basic Program Material - [360C-SI-753}

Documentation - Pfogram Material List ... Conversion Aaids for
the 7070/7074 Simulator Manual, C28-6530.

Machine Readable - The object programs ... all simulator
functions and supporting functions ... and the sample program
may be obtained on one 9-track or 7-track

If 9-track or 7-track is not specified, 9-track will be
forwarded. No tape submittal is
required. .

IBM System/360 1410/7010 Simulator Program: The 141077010
Simulator Program
: is a stand-alone
System/360 program that enables programs that have been
operating on a 1410/7010 to be executed on a System/360 having a
suitable configuration. By providing program *"compatibility,”
the simulator relieves reprogramming schedules, and can
elimina t e the need to convert infrequently used programs.

The Simulator produces correct results only for programs that
work properly on the original system, and may produce incorrect
results for time~dependent programs,

The System/360 must be equipped with the devices needed to
service the simulator, as well as those required to provide a
configquration corresponding to that of the original svstem.

The Simulator requires:

. One 1052 Printer-Keyboard.

. One device for program input

. One device for simulator control .information input.
. One corresponding device for each simulated device.

In some cases, the program input, control, and simulated-device
functions can be handled by the same device.

Performance under simulation depends largely on the balénce of
CPU and I/0 operations.

The 1410/7010 simulator handles all standard . features and the
following optional features of the simulated system:

. Floating point arithmetic.

. Processing overlap (#5730).

. Priority processing (#5620).

. Inverted Print-Edit (comma-period).
. One to four channels.

The main rest:‘iction_vs and limitations are:
. 1401 compatibility is not simulated.

. Programs which rely on 1410/7010 internal machine timing

to overlap I/0 and CPU operations may produce incorrect

results.

. No more than ‘25 1/0 devices can be simulated

simultaneously.

Only the main console functions are simulated.

The lenqgthi@f records is limited to the size of the 1I1/0
buffers (5K to 120K characters, depending on the main
storage capacity of the System/360 and on ‘that of the
1410/7010 and the number of channels simulated).

Minimum system ‘requirements: The simulator operates with the
Standard Instruction set and the Decimal Arithmetic option,
Main storage requirements depend on the 1410 or 7010 core
storage being simulated as follows -

.System/360

1410 7010
Core Storage Core Storage Main Storage
{Characters) {Characters) (bytes)
10,000 . 65,536 (Model F)
20,000 65,536 (Model F)
40,000 40,000 131,072 (Model G)
60,000 60,000 131,072 (Model C)
80,000 80,000 131,072 (Model 6)

(2 channels)

80,000 262,144 (Model H)
(4 channels)

100,000 262,144 (Model H)-

A system/360 device corresponding to each 1410/7010 device to be
simulated is required as follows:

System/360 Device

1052 Printer-Keyboard, any model
compatible with the System/360
configuration.

1410/7010 Device

1415 Console

1402 Card Read Punch
Model 2

2540 Card Read Punch

1442 Card Read Punch, Mdl N1
2501 card Reader, Mdl Bl or B2
2520 Card Read Punch, Mdl Bl

1442 Card Reader, Mdl 3

1403 Printer, Mdl 1,2,or 3 1403 Printer, Mdl 2
1443 Printer, M3l N1

729 Magnetic Tape Unit
Mdls II, IV, Vv, VI
7330 Magnetic Tape Unit

2401, 2402, 2403 Magnetic Tape
Mdls 1, 2, 3, or 8 (7-track)

Note: 24UV series tape units models 4, 5, and 6 at 1600 bpi
cannot be used. )

Simulation of the 1402 Card Read Punch, Model 2, with S5l-column
Interchangeable Read Feed feature (#4150) requires a 2540 Card
Read Punch with S5l-column Interchangeable Read Feed feature
(#4151).

Simulation of the 1402 Card Read Punch, Model 2, with Read and
Punch Column Binary feature (#6025) requires a Column Binary -
Data Mode 2 feature on the 2821 Control Unit (#1990).

Any 2400-series Magnetic Tape Unit used to read or write 7-track
tapes must be equipped with the 7-track Compatibility feature
(#7125) and a 7-track Read/Write Head (#9557). The 7-track
Compatibility feature must be installed on the associated tape
control wunit. Information on simulation limitations and
performances under simulation can be found in the SRL
publication, System/360 Conversion Aids: The 1410/7010 Simulator
for System/360, C28-6528-1, and in the Programming section of
the DP Sales Manual., [360C-SI-754]

Basic Program Material - [360C-SI-754)

Documentation - Program Material List ... IBM System/360
Conversion Aids - 1410/7010 Simulator for IBM System/360 Manual,
€28-6528.

Machine Readable ~ 9-track or 7-track (Data Conversion Feature
required) DTR containing - Common programs, SIM 10, PREP 10,
UPDATE 10, SYSINEND and sample program,

1f 9-track or 7-track DTR is not specified, 9-track DTR will be
supplied. No tape submittal is
required.

Not to be reproduced without written permission
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ALGOL-to-PL /1 (F) Language Conversion Program The ALGOL-to-PL/! (F) Lan-
guage Conversion Program (LCP)
assists customers in the transition
from 0S/360 ALGOL-to-PL/l (F). The LCP itself, intended for operation within the
System/360 Operating System, is written in PL/I (F). It is distributed in object
module form on disk or on tape.

Minimum System Requirements ---The machine requirements depend on the type of run
to be made: a conversion run or.a link-editing run for creating the LCP load module .
For a conversion run by the LCP:

One System/360 Model 40 with 128K bytes of main storage. The LCP itself

needs a minimum of 54K bytes to operate in a PCP or MFT environment. The 54K
bytes include the Data Management Routines and buffers. To use the LCP with MVT,
it is suggested that 6K be added to the SIZE chosen so as to obtain the REGION
specification.

Standard instruction set

Decimal Arithmetic feature

Floating Point Arithmetic feature

Minimum peripheral equipment required by the Operating System

The Logical data sets used by the LCP are shown in Table 1. Note that when these
data sets are on DASD, they may be placed on the same volume as the system
residence.

Logical Data Sets Required by the LCP for a Conversion Run

DATA SET FYNCTION DEVICE OPTIONS

SYSIN Source Input Magnetic Tape Unit,
Card Reader, Direct
Access Storage Device
(DASD)

SYSPRNT Listing Output Magnetic Tape Unit,
Printer, DASD

SYSUT1 Auxiliary Storage DASD

SYsSuT2 Auxiliary Storage DASD

SYSPCH:l Deck Output Magnetic Tape Unit,

Card Punch, DASD

'SYSPCH is required only for punched-card output (or card image on magnetic tape or
DASD) of the converted program.

For creation of the LCP load module, an additional 2311 Disk Storage Drive or mag~
netic tape unit is required to run the distributed program. In order to create the LCP
load module and/or execute a conversion run, the Operating System must include the
modules for the PL/1 (F) compiler and its tibrary.

Performance -~ On a System/360 Model 40 with 128K bytes of main storage, the
average conversion time (T) for an ALGOL program containing N cards is given in the
following formula (in seconds):

T = 65+0.65N

The time given is that which is applicable when the user has specified the options
SOURCE and DECK in his EXEC card, thus requiring the source program to be listed
on SYSPRNT and the target program to be punched on SYSPCH. The devices to be
used are as follows:

2540 Card Read Punch for SYSIN
1403 Printer for SYSPRNT
2540 Card Read Punch for SYSPCH

When SYSIN, SYSPRNT and SYSPCH are 2401 Magnetic Tapes Units (Model IH1):
T =65+0.50xN

Basic Program Material: ALGOL LCP, 360C-CV-711,
Documentation ~- Program Material List

SRL publications —- 1BM System/360 Conversion Aids: AL GOL-to-PL/I Language
Conversion Program for IBM System/360 Operating System C33-2000-1 ... with
TNLs N33-7002 and N33-7004...N33-7001 and N33-7003.

Machine Readable Material -- Language Conversion Program in object deck form is
available on one 9-track DTR (800 or 1600 bpi), or one 7-track DTR (800 cpi
Data Conversion feature required) or one 1316 Disk Pack.

FORTRAN IV-to-PL /I (F) Language Conversion Program The FORTRAN tV-to-PLI/
’ (F) Language Conversion
Program (LCP) assists cus+

tomers in the transition from FORTRAN IV-to-PL/I (F). The LCP itself, intended for
operation within the 0S/360 is written principally in PL/l (F), though it includes
certain routines written in assembler language, These latter perform table look-up
and special types of conversion. It is distributed in ohject module form on disk or on
tape.

Minimum System Requirements -- Requirements depend on the type of run to he made:
a conversion run or a link-editing run for generating the LCP load module. For a
conversion run by the LCP:

One System/360 Mode! 40 with 128K bytes of main storage. The LCP itself
needs a minimum of 70K bytes to operate in a PCP. or MFT environment. The 70K
bytes include the Data Management Routines and buffers. To use the LCP with
MVT, it is suggested that 6K be added to the SIZE chosen so as to obtain the
REGION specification.

Standard instruction set

Decimal Arithmetic feature

Floating Point Arithmetic Feature

Minimum peripheral equipment required by the Operating System

The Logical data sets.used by the LCP are shown in table below. Note that when
these data sets are on DASD, they may be placed on the same volume as the sys-
tem residence.

Logical Data.Sets Required by the LCP for a Conversion Run

DATA SET FUNCTION DEVICE OPTIONS

SYSIN Source Input Magnetic Tape Unit, Card
Reader, Direct Access
Storage Device (DASD)

SYSPRNT Listing Output Magnetic Tape Unit,
Printer, DASD

SYSUT1 Auxiliary Storage DASD

SYSUT2 Auxiliary Storage DASD

SYSPCH:l Deck Qutput Magnetic Tape Unit, Card

Punch, DASD
1

SYSPCH is required only for punched-card output (or card image on magnetic tape
or DASD) of the converted program,

For creation of the LCP foad module, and additional 2311 Disk Storage Drive or
magnetic tape unit is required to run the distributed program. In order to create the
LCP load module and/or execute a conversion run, the Operating System must include
the modules for the PL/! (F) compiler and its library.

Performance -- On a System/360 Model 50 with 128K bytes of main storage, the
average conversion time (T) for a FORTRAN program containing N cards is given in
the following formula (in seconds):

T:55+37xS+0.75x N
S: being the number of subprograms

The time given is that which is applicable when the user has specified the options
SOURCE and DECK: in his EXEC card, thus requiring the source program to be listed
ot SYSPRNT and the target program to be punched on SYSPCH. The devices to be
used are as follows:

2450 Card Read Punch for SYSIN
1403 Printer for SYSPRNT
2540 Card Read Punch for SYSPCH

When SYSIN, SYSPRNT and SYSPCH are 2401 Magnetic tapes units (Model 111):
T=55+37xS+0.60xN

Basic Program Material: FORTRAN LCP, 360C-CV-710 ..
Documentation -~ Program Materidl List

SRL publications -- IBM System/360 Conversion Aids: FORTRAN {V-to-PL/|
Language Conversion Program for IBM System/360 Operating System, C33-2002-1.

Machine Readable Material -~ Language Conversion Program in object deck form is
available on one 9-track DTR (800 or 1600 bpi), or one 7-track DTR (800 cpi Data
Conversion feature reqyired) or one 1316 Disk Pack.

COBOL (E/F)-to-PL/| (F) Language Conversion Program -- The COBOL. (E/F)-to-
(360C-CV-712) PL/I (F) Language Con~
version Program (LCP)
assists customers in the transition from 0S/360 COBOL (E/F)-to-PL/l (F). The LCP
itself, intended for operation within the System/360 Operating System, is written in
PL/1 (F). 1t is distributed in object module form on disk or on tape.

Minimum System Requirements -- The machine requirements depend on the type of run
to be made: a converSion tun or a link-editing run for creating the LCP {oad module.

For conversion run by the LCP:

One System/360 Model 40 with 128K bytes of main storage. The LCP it~
self needs a minimum of 80K bytes to operate in a PCP or MF T environment.
The 80K bytes include the Data Management routines and buffers. To use the
LCP with MVT, it is suggested that 6K be added to the SIZE chosen so as to
obtain the REGION specification.

Standard instruction set.

Decimal Arithmetic feature.

Floating Point Arithmetic feature. .

Minimum peripheral equipment required by the Operating System.

The logical data sets used by the LCP are shown in Table below. Note that when these
data sets are on DASD, they may be placed on the same volume as the system residence.
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Logical Data Sets Required by the LCP for a Conversion Run

DATA SET FUNCTION DEVICE OPTIONS

SYSIN Soutrce Input Magnetic Tape Unit, Card
Reader, Direct Access Stor-
age Device (DASD)

SYSPRINT Listing Qutput Magnetic Tape Unit, Printer
DASD

SYSUT1 Auxiliary Storage DASD

SYSUT2 Auxiliary Storage DASD

SYSUT3 Auxiliary Storage DASD

SYSUT4 Auxiliary Storage DASD

SVSPCHI Deck Output Magnetic Tape Unit, Card

Punch, DASD

SYSPCH is required only for punched-card Output (or card image on magnetic tape
or DASD) of the converted program.

For creation of the LCP load module, an additional 2311 Disk Storage Drive or mag-
netic tape unit is required to run the distributed program.

In order to create the LCP load module, and/or to execute a conversion run, the
Operating System must include the modules for the PL/t (F) compiler and its library.

Performance ~- On a System/360 Model 50 with 128K bytes of main storage and
using the minimum partition size (80K), the conversion speed ranged from 55 to 65
cards per minute. This speed applies when the SOURCE and DECK options are speci-
fied on the EXEC card, producing.a source program listing on SYSPRINT and a punched
target: program on SYSPCH.

The machine configuration is as follows:

One 2540 Card Read Punch for SYSIN and SYSPCH

One 1403 Printer for SYSPRNT

One 2311 Disk Storage Drive for SYSUT1, SYSUT2, SYSUT3, SYSUT4,
One DASD for system residence

When SYSIN, SYSPCH and SYSPRNT are assigned to a 2401 Magrnetic Tape Unit,
model 3, the range of conversion speed was from 60 to 75 cards per minute.

Object Program -~ As a general guideline to facilitate installation planning, it is
estimated that the sample programs, when translated and compHed by the PL/I F Com=
piler will take between one and one third and one and two thirds times as long to
execute as the original COBOL programs and will occupy up to 3 times as much core
storage. Note that the programs tested are not necessarily representative of all
COBOL programs and the above information is presented as a guideline only.

COBOL-to-ANS COBOL Language This Language Conversion Program
(LCP) operates under 0S/360 and

Conversion Program:
assists users in the transition from

COBOL E or COBOL F to 05/360 ANS COBOL, 360C-CV-713. .

Minimum System Requirements - For conversion: One System/360 Model 30 with
64K bytes of main storage. The LCP itself requires a minimum of 26K bytes to
operate in a PCP or MFT environment. To use the LCP with MVT, it is suggested
that 4K be added to the SIZE chosen to obtain the REGION specification.

Standard instruction set
Decimal Arithmetic feature
Minimum 0S/360 peripheral equipment requirements.

Logical Data Sets used by the LCP in conversion:

DATA SET FUNCTION DEVICE OPTIONS
SYSIN Source Input Magnetic Tape Unit, Card Reader, DASD
SYSPRT Listing Output Magnetic Tape Unit, Printer, DASD
*SYSPCH Deck Qutput Magnetic Tape Unit, Card Punch, DASD
SYSUT 1 Auxiliary Storage DASD
SYSUT 2 Auxiliary Storage Magnetic Tape Unit, DASD
SYSUT 3 Auxiliary Storage Magnetic Tape Unit, DASD
*SYSUT 4 NEWLIB output  DASD
*SYSUT 5 Auxiliary Storage Magnetic Tape Unit, DASD
for NEWLIB '
*Optional

For creation of the LCP: mini
Card Reader ... one Card Punch .

0S/360 i , plus the followfng: one
. one Magnetic Tape Unit.
Basic Program Package 360C-CV-713

Documentation - Program Material List Publication, IBM System/360 Conver-
sion Aids, C28-6400-0 with TNL N28-0262.

Machine Readable - Object code,
Optional Program Package

Documentation - Program Material List, LCP Creation Procedure.

Marhine Readahl.

~ Source modul

and sample control cards.
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An‘integrated emulator
- program that executes

as @ .oblem program

under the System/

260 Operating System, MFT or MVT version, in conjunctiof with the 7094 Compati-
bitity Feature #7119, The integrated emulator program and the Compatibility
Feature, referred to as the Integrated Emulator, executes 709, 7090, 7094, and
709411 programs..

The Integrated Emutator takes advantage of the multiprogramming facifities of the Sys-
tem/360 Operating System. Other problem programs, such as compiiers, utility
programs, user jobs, real=time applications, or other 7094 integraged emulators, can
be executed concurrently in main storage. it allows the user to apply his programming
resources toward developing new applications, and redesigning existing applications
to take advantage of System/360 facilities. Both 7094 and System/360 jobs can
be placed in a single input job stream for processing, pravided the input does not con-
tain binary data, If the MVT Automatic SYSIN Batchmg reader is used, binary cards
may be read in SYSIN

7094 integrated Emulator for the System,/360 Model 85
under Operating System/360: ’ .

Most currently-operating, non-time-dependent 7090 series programs can be executed
without modification; however, certain devices.and special features are not emulated.

Performance of the Integrated Emulator veties according to the instructions used and
the 1/0 activity of the emulated 7090 series program.  The average internal speed of
the Integrated Emulator when it is executing non-1/0 instructions is approximately
twice that of the 709411,

System Requirements: The 7094 Integrated Emulator Program requires any System/
360 Model 85, the 7090 Compatibility Feature #7119), devices required for the
operating system, and one System/360 device for each emulated 7094 device. Al
card read punch units used to read in binary data must be equipped with the Card image
Feature, and all tape drives used for 7094 compatible tapes, (i.e., readable by the
7094 system) must be equipped with the Seven-Track Compat:b:hty Feature.

Equivalent system requirements are as fotlows:

709/7090/7094/7094li M_oie_l System/360 o Model
7108 Processing Unit (7090 1 . 2085 Processor Unit Any‘
7110 Processing Unit (7094) 1 " With 709/7090/7094/-
) . 709411 Compatibility
7111 Processing Unit (709411 1 :
7109 Arithmetic S‘equehc.er»Unit 1 Functions provided by 2085°
2365 Processor Storage 5

7302 Core Storage 1,3
- 2385 Processor Storage 1,2

* 2860 Selector Channe!(s)
2870 Multiplexer Channel(s)

7607 Data Channel (s} (Channels
A thru H supported) 4,5

729 Tape Unit

v

Any tape unit supported by
6 the operating system basic
* sequential access method’

711 Card Reader 2 ‘Any card reader with Card
Image Feature or SYSIN
device supported by the
operating system queued

- sequential access method
if SYSIN is used for binary
cards , the Automatic SYSIN
batching reader must be used
(MVT only)

Any printer or SYSOUT
‘device supported by the
operating system sequential
access method

716 Printer : 1

721 Card Punch 1 Any card punch with Card
‘Image Feature or SYSQUT
device supported by the
operating system sequential
access method. If SYSOUT-
is used, the user must write
his own SYSOUT writer to
punch binary data.

Any 7094 feature or device not listed is not emulated, 704 Mode is not emulated.

Basic Program Material: 360C-EU-734

Documentation: Basic Program Material List with attachment; IBM System/360
Operating System Emulator Program to Emulate the IBM 709, 7090, 7094 7094 n
on the System/360 Model 85, (GC27-6944),

Machine Readable Material: Load Modules, lat
and sample problem,

tion macro definition

Optional Program Material:

Documentation: Optional Program Material List
Machine Readable Material: Source stat ts and macros

Not to be reproduced without written permission
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1401/1440/1460 Integrated Emulator Program for the
i ystem, ode! , , nder 0S: E Program executes
360C-EU-735 as a problem program under
the Operating System, (MFT or MVT) using the 1401/40/60, 1410/7010 Compati-
bility Feature (#3950), The combination of the program and the compatibility feature
enables programs written for the IBM 1401, 1440, or 1460 Data Processing Systems
to be executed on the Modet 155, 155 11, 158. Most 1401/1440/1460 programs
require no changes for execution under the emulator, although certain special and
custom features are not emulated. Emulation is provided for 1401,/1440/1460
systems with main storage sizes from 2,000 to 16,000 positions of core storage.

Al basic features are emulated, along with the following optional features: Expanded
Print Edit ... inverted Print Edit ... High-Low-Equal Compare ... Multiply-Divide

. .. Processing Overlap ... Sense Switches ... Advanced Programming/ Indexing ...
Bit Test ... Print Storage ... Additional Print Control ,,, Space Suppression ...
Scan Disk (in load mode) ... Selective Stacker,

The following features and operations are not emulated: Column Binary ... Binary
Transfer ... 51-column Card ... Punch-Feed Read ... Read-Punch Release ...
Card Image (on 1442),.. Selective Tape Listing (on 1403) ,.. Compressed Tapes.

The 1401/1440/1460

The following input/output devices are not emulated: 1404 Printer ... 1444 Card
Punch ... 1445 Printer ... 7340 Hypertape Drive ... 1011 Paper Tape Reader
... 1012 Paper Tape Punch ... Optical Readers ... Magnetic Character Readers
... Teleprocessing Devices.

The 1401 Model G is not emulated,

Internal speed - Model 155 only - (performance of CPU instructions only and weighted
by frequency of use) of the integrated emulator is approximately 1. 75 times that of the
1401/1460 standalone emulator for the IBM System/360 Model 40. Throughput
under emulation .is not determined as much by the emulator as it is by the 1400 pra-
gram being executed. Throughput of 1400 jobs is affected by the mix of CPU opera-
tions (executed hy the compatibility feature and/or the emulator program), input/output
operations (executed by the emulator program), and the amount of interference from
higher-priority partitions or regions.

The emulator program takes advantage of the multiprogramming facilities of the
Operating System, Other problem programs, such as utility programs , user jobs,
compilers, and more than one “integrated" emulator program can be executed concurrently
The emulator program uses the data management services of the operating system, and
takes advantage of the automatic allocation of resources and the device independence
achieved by these services. The operating system error recovery procedures are also
used. Both emulator jobs and System/360 or System/370 jobs can be placed in a
single input job stream for processing. - .

Card, tape, and disk programs are emulated. Cards and tapes, used and produced by
the 1401/1440/1460 system ‘or by other emulatar programs, and mixed parity tapes,
are emulated. Disk files must be converted before they can be used by the emulator
program. Two tape formatting programs are provided with the emulator program: (1)

to assist the user in converting his tape files before emulation so they can be used
more efficiently by the emulator program, and (2) to convert tape files produced during
emulation back to the 1401/1440/1460 format so they can be used on the original
system. In addition, a disk formatting program is provided to assist the user in con-
verting his disk files.

Disk files created by the 1401/1440/1460 system or an emulator program must be
dumped onto tape using a 1401/1440/1460 utility program, and then restored to
disks that have been formatted by the disk formatting program. Both the disk formatting
program and the tape formatting programs run as problem programs under the operating
system, :

System Requirements: The emulator program requires the Model 155, 155 It, 158,
the 1401/40/60, 1410/7010 Compatibility Feature (#3950), enough main
storage for the operating system under which the emulator program is run (MFT ot
MVT), the emulator functions required for the system being emulated (emulator program
and buffers), the 1401/1440/1460 program; and enough Model 155, 155 If, 158
devices to correspond to the emulated 1401/1440/1460 devices, in addition to the
devices required for the operating system.

Input/Output Device Correspondence is as follows:

System/370

1401/1440/1460 1/0 Device* Model 155, 155 i1, 158

1401 Card Read Punch Any card reader or card read punch
supported by the queued
sequential access method of the

operating system.

1442 Card Read Punch

1403 Printer Any printer supported by the queued
sequential access method of the

operating systeynA

Any tape unit supported by the basic
sequential access methad of the
operating system.

1443 Printer

729 11, IV, V, VI Tape Unit,
* or 7330 Magnetic Tape Unit,
or 7335 Magnetic Tape Unit

1407 Console Inquiry Station,
or 1447 Console

1301 Disk Storage, or 1311
Disk Storage Drive, or 1405
Disk Storage, Model 1 or 2

Any operator's console supported by
the operating system. : :

Any direct access storage device
supported by the basic direct access
method of the operating system, %%

Basic Program Material;
Documentation: Basic Program Material List; 1401/1440,/1460 Emulator on
Models 135,145, 155 (GC33-2008).
Machine Readable: Load modul
sample program,

Optional Program Material:

Documentation: Optional Program Material List,

, emulator generation macro definition and

Machine Readable: Source statements and macros.
Ordering Information: See the:last page in this section (Conversion/Service).

Additional copies of the form numbered manual should be ordered from Mechanicsburg --
not from PID,

Additional Program Support Material:

Program Listings: Available on microfiche from IBM Corporation, Microfiche
Distribution, Mechanicsburg, When ordering use Group Code GJD1-2100.

Publication: 1401/1440/1460 Emulator on Models 135, 145, 155 Logic
= 1). Available only from Mechanicsburg,

1410/7010 Integrated Emulator. #rogram for the IBM ~ The 1410/7010 Emulator
System/370 Model 155, 155 I, 158 Under 05: Program executes as a prob~
360C-EU-736 lem program under the
Operating System (MFT or MVT) using the 1401/40/60, 1410/7010 Compati-
bility Feature (#3950). The combination of the program and the compatibility feature
enables programs written for the 1410 or 7010 Data Processing Systems to be exe-
cuted on the Model 155, 155 11, 158. Most 1410/7010 programs require no
changes for execution under the emulator, although certain special and custom features
are not emulated, Emulation is provided for 1410/7010 systems with main storage
sizes from 10,000 to 100, 000 positions of core storage.

All basic features are emulated, along with the following optional features: Processing
Overlap ... Priority Processing ..: Two Channels on 1410 ... Inverted Print Edit
... 7010 Second, Third, and Fourth Data Channels ... 7010 Store and Restore
Status ... 7010 Floating Point Arithmetic F eature.

The following features and operations are not emulated: 1401/1410 Compatibility
Mode ... Column Binary ... 51-Column Card ... Selective Stacker ... 1410/7010
Diagnostic Instruction Branch on Tape Indicate J (D K ... 7010 Diagnostic Instruc-
tion Branch on C Bit ... 7010 Program Relocation and Storage Protection ... 7010
Interval Timer ... Write Disk Check Operations ... Disk CE Track Operations (i.e.,
operation with CE switch on).

The following input/output devices are not emulated: 1311 Disk Storage Drive ...
1405 Disk Storage ... 7340 Hypertape Drive ... 1011 Paper Tape Reader ...
1012 Paper Tape Punch ... Magnetic Character Readers ... Teleprocessing Devices
... Optical Readers.

Internal speed - Model 155 only - (performance of CPU instructions only and weighted
by frequency of use) of the integrated emulator is approximately 1,1 times that of the
1410/7010 standalone emulator for the IBM System/360 Model 50. Throughput
under emulation is not determined as much by the emulator as it is by the 1400 pro-
gram being executed. Throughput of 1400 jobs is affected by the mix of CPU opera-
tions {executed by the compatibility feature and/or the emulator program), input/output
operations (executed by the emulator program), and the amount of interference from
higher-priority partitions or regions.

Continued

Notes:

*Programmed reading on more than one reader, printing on more than one printer, or
punching on more than one punch is not supported.

**|f more than one System/370 direct access storage device is required to correspond
to the emulated 1401/1440/1460 disk storage device, all corresponding System/
370 devices must be the same type of direct access storage device,

Not to be reproduced without written permission
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The emulator program takes advantage of the multiprogramming facilities of the
Operating System, Other problem programs, such as utility programs, user jobs,
compilers, and more than one "integrated" emulator programs ¢an be executed con=
currentiy.

The emulator program uses the data management services of the operating system, and
takes advantage of the automatic allocation of resources and the device independence
achieved by these services. The operating system error recovery procedures are also
used. Both emulator jobs and System/360 or System/370 jobs can be placed in a
single input job stream for processing.

Card, tape, and disk programs are emulated. Cards and tapes, used and produced by
the 1410/7010 system or by other emulator programs, and mixed parity tapes, are
emulated. Disk files must be converted before they can be used by the emulator pro-
gram. Two tape formatting programs are provided with the emulator program: (1) to
assist the user in converting his tape files before emulation so they can be used more
efficiently by the emulator program, and (2) to convert tape files produced during
emulation back to the 1410/7010 format so they can be used on the original system,
In addition, a disk formatting program is provided to assist the user in converting his
disk files.

Disk files created by the 1410/7010 system or a stand-alone emulator program must
be dumped onto tape using a 1410/7010 utility program, and then restored to disks
that have been formatted by the disk formatting program. Both the disk formatting pro-
gram and the tape fomatting programs run as problem programs under the operating
system.

System Requirements: The emufator program requires a Model 155, 155 If, 158,

the TA0T /40760, T410/7010 Compatibility Feature (#3950), enough main storage
for the operating system under which the emulator program is run (MFT or MVT), the .
emulator functions required for the system being emulated (emulator program and buffers),
and the 1410/7010 program; and enough Model 155, 155 II, 158 devices to corre- -
spond to the emulated 1410/7010 devices, in addition to the devices reguired for

the operating system.

Input/Output Device Correspondence is as follows:
System/370
Model 155, 155 11, 158 1/0 Device

Any card reader or card read punch
supported by the queued sequential
access method of the operating
system. ’

1410/7010 1/0 Device*
1402 Card Read Punch

1403 Printer Any printer supported by the queued
sequential access method of the

operating system.

729 W, WV, V, VI Tape
Unit, or 7330 Magnetic
Tape Unit

1415 Console Printer

Any tape unit supported hy the basic
sequential access method of the
aperating system.

Any operator's console supported by
the operating system.

1301 Disk Storage,
Model 1 or 2, 1302 Disk
Storage, Model 1 or.2,
2302 Disk Storage,
Model 1 or 2

Any direct access storage device
supported by the basic direct
access method of the operating
system, **

Notes:

*Programmed readmg on more than one reader, printing on more than one printer,
or punching on more than one punch is not supported.

**1f more than one System/370 direct access storage device is required to correspond
to the 1410/7010 disk storage device being emulated, ali corresponding System/
370 devices must be the same type of direct access storage device,

Basic Program Material:

Documentation; Basic Program Material List with attachment; 1410/7010
Emulator on Models 145/155 (GC33-2009),

Machine Readable: lLoad modules, lator g ion macro definition and

sample program,
Optional Program Material:

Documentation; Optional Program Material List,

dAahl

Machine R and macros,

: Source
Ordering Information: See the last page in this section (Conversion/Service).

Additional copies of the form numbered manual should be ordered from Mechanicsburg -~
not from PID,

Additional Program Support Material:

Program Listings: Available on microfiche from iBM Corporation, Microfiche
Distribution, Mechanicsburg, When ordering use Group Code GJD1-250.

Publication: 1410/7010 Emulator on Models 145/155 Logic (GY33_-7012).
AvaiTable only from Mechanicsburg,

DOS Emulator Under 0S The DOS Emulator eases the transition for DUS user
- migrating to 0S (MFT) and the System/370 Models
135, 145 and-155, 155 1i, 158 or 0S MVT on the
Models 145 and 155, 155 11, 158. The Emulator program intearates the facilities
of the DOS system into the operating environment of 0S. It receives DOS jobs as

input and produces output in the same format as found in DOS.

Highlights: Emulation enables the new OS user to execute his DOS programs without
Raving to rewrite them ... No re-SYSGEN or linkage edit is required for DOS ... The
emulator supports the DOS multiprogramming environment ... The emulator does not
dedicate 0S to emulating DOS, as normal OS processing occurs concurrently.

Restrictions: The following. IBM-units and features supported by DOS are not sup-
ported by the emulator:

2260 or 3270 local

1270, 1275 optical reader, sorter

1259, 1412, and 1419 magnetic character readers

1287, 1288 optical character.reader in document mode, when: response times
are required for pocket selection, {1287 only); PCI bit in the CCW is used, or
the CCW string is modified between the READ and WAITF macros.

Model -dependent functions such as C$30, CS40, and the DIAGNOSE instruction.

The following programming items, permissable in the DOS environment, cannot be
handled by the emulator:

The emulator programs for 1401/40/60 and 1410/701.0 under DOS.
Modification, use, or storing of information in user CCW's between EXCP and WAIT,
Storage protection under DOS may be specified but is not effective..
QTAM and AUTOTEST.
Programs that:
Depend upon the HIO, RDD, WDD, and DIAGNOSE instructions for their operation.
Require more than 2 bytes of sense information.
Rely on known timing relationships of DOS.
Use PC! bit.

Minimum System Requirements: The minimum main storage required by the emulator
program without the staged 1/0 facility is 22K bytes. The addition of the staged
1/0 facility requires 4K bytes more, An additional 6K is required for MVT because
of the way MVT manages main storage.

The OS partition or region must be large enough to contain the emulator program plus
the Disk Operating System being emuiated. The Disk Operatmq System includes the
DOS Contro! Program and the DOS partitions.

There must be enough devices available to support both the Disk Operating System
being emulated and the host Operating System. Since devices must be dedicated to
the Disk Operating System, device sharing is not provided.

The System/370 Model 155 requires logic EC level 260-443 and DOS Compati-
bility Feature (5450) EC level 260-715.

Basic Program Material:

Documentation: Basic Program Material List. SRL Emulating DOS under OS for
TBM System/370 (GC26-3777).

Machine Readable SYSIN tape conlammg Linkage Edit of DOS Emulator and
sample job.

Optional Program Material:

Documentation: Optional Program Material List.

: Source S
Ordering Informatoon Program Number 360C-EU-738

Program No. Distribution Medium User Volume

Extension Type Code Reguirement
Basic None DTR 7 0C/800 26 None
DTR 9/800 28 None
DTR 9/1600 29 None
Optional None DTR 7DC/800 26 None
DTR 9/800 28 None
DTR 9/1600 29 None

The 7070/7074
Emulator Program exe-
cutes as a problem
program under the MFT or MVT version of 0S/360 on a Model 165, 165 11, 168
equipped with the 7070/7074 Compatibility Feature (#7117). The 7070/7074
Integrated Emulator Program and the Compatibility Feature enable the Model 165,
165 Il, 168 to execute, under the Operating System, programs written for an {1BM
7070/7074 Data Processing System with the Floating Point feature’and 10,000
words of storage. Most 7070/ 7074 programs that are debugged and are not time-

dent can be d without modification, Certain devices and features of the
7070/7074 system are not emulated, however.

System/370 Model 165, 165 I, 168 Integrated Emulator
Program Tfor thi 7'070770 73 (360C-EU-739

The Integrated Emulator Program takes advlntaqé of the multiprogramming facilities of
0S5/260, Other problem programs such as: user jobs, utility programs , compilers , or
additional 7070/7074 Integrated Emulator Programs can be executed concurrentlv in

Not to be reproduced without written permission
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main storage, The Emulator allows the user to direct his programming resources toward
developing new applications and redesigning existing applications to take advantage of
System/370 facilities. The Eniulator uses the data management services of the Opera~
ting System, thereby achieving device independence and the automatic allocation of
syster resources,

The internal speed - Model 165 only - (that is, the speed for performing 7070/7074
CPU instructions, weighted by frequency.of use) for the emulator is approximately three
times the speed of the IBM 7074 Data Processing System. Throughput depends upon
the 7070/7074 program being emulated, as determined by the following factors; the

" mix of 7070/7074 CPU operations executed by the compatibility feature, the 7070/

7074 CPU and input/output operations simulated by the emulator program,. and the

* amount of intersuption from higher priority tasks of the Operating System,

Tape formatting programs are provided with the Emulator to assist the user in convert-
ing 7070/7074 ‘ape files before emulation, so that they can be processed more
efficiently by the Emulator, and in converting tape files produced during emulation, so
that they can be used on the original system, Native mode tape files must be preproc-
essed using the tape formatting program if record lengths exceed 32, 755 bytes or if
‘the complete range of data management facilities of the operating system are to be
used,

Tiia following CP U features are not emulated: Additional Storage and associated in-
structions . .. Interval Time Instructions.... Customer Engineering Diagnostic In-
seructions . .. Optional Feature Instructions (except Floating Point),

The following input/output devices are not emulated: 7907 Data Chamne! ..,
Inquiry Station ... 7300 Disk Storage .,. 7500 Card Reader .., 7550 Card Punch
.. 74900 Printer ... 7603 Input/Output Synchronizer,

The following input/output features are not emulated: Tape Read All Afpha (treated
as tape read) ... Read Binary Tape ... Tape Read/Write from 7074 locations
9990-9999 ... 729 Tape Switching Feature ... Unit Record Priority Interrupts ...
Unit Record Signal.

System Requitements: The 7070/7074 Emulator Program requires a System/370
ode 11,168 equipped with the 7070/7074 Compatibility Feature; it
requires enough Modei 165, 165 li, 168 devices to correspond to the 7070/7074
devices on the system being emulated (in addition to devices required by the Operating
System); it requires enough main storage for the version of the Operating System being
used (MFT or MVT), for the emulator functions needed for the 7070/7074 system

being emulated, and for the 7070/7074 program being executed.

7900

Input /output device correspondence is as follows:
7070/7074 Device System/370 Device
7150 Console 3066 Systems Console

7501 Console Card Reader Any card reader or SYSIN device sup= -
ported by the Operating System Queued
Sequential Access Method,

2400 Series Magnetic Tape Units

Models 1 - 6 and 8 (7-track) or 2420
Magnetic Tape Unit Models 5 or 7 or 3420
Magnetic Tape Unit Models 3,4, 5,6, 7,
or 8 or any other tape unit supported by the
Basic Sequential Access Method of the Oper-
ating System* or direct access devices **

*All seven-track tape drives used for 7070/7074 compatible tapes must have
the Seven-Track Compatibility Feature.

729 AV NI Magnetic
Tape Unit

**A 7074 tape in spanned variable~length format may be kept on any Model 165 ’
direct access device supported by BSAM. The file will appear to by a tape to the
7070/7074 program, which can access it only through tape comma ‘s.

Basic Program Material:

Documentation: Basic Program Material List with attachment; Emulating the IBM
7074 on the IBM System/370 Models 155 and 165 using 05/360 (GC27-6948)
and TN{sGN27~1365 and GN27-1372.

Machine Readable: Emulator generation macro definition, load modules and sample
program.

Optional Program Material:

Documentation: Optional Program Material List.

Machine Readable: Source program and source macros.
Machine Xeacabe

Ordering Information:  See page P 360C.23.

Additional Program Support Material: See page P 360C.23.

Qrdering Information:

System/370 Mode! 165, 165 11, 168 Integrated Emulator  The 7080 Integrated
Program for the 70B80: BEUC EU 737) Emulator Program exe-

cutes as a problem
program under the MFT or MVT version of 0S/360 on a Model 165, 165 1, 168
equipped with the 7080 Compatibility Feature #7118). The 7080 Integrated Emu-
lator Program and the Compatibility Feature enable the Mode! 165, 165 Ii, 168 to
execute, under the Operating System, programs written for an IBM 7080 Data Proc-
essing System, Most 7080 programs that are debugged and are not time-dependent
can be executed without modification. Certain devices and features of the 7080
system are not emulated, however.

The 7080 Emulator takes advantage of the multiprogramming facilities of 0S/360,
Other problem programs, such as user jobs, utility programs, compilers, or additiorfal
7080 Integrated Emulator Programs , can be executed concurrently in main storage,
The Emulator allows the user to_ direct his programming resources toward developing
new applications and redesigning existing applications to take advantage of System/
370 facilities, The Emulator uses the data management services of the Operating
System, thereby achieving device independence and the automatic aflooation of system
resources,

The intemal. speed ~ Model 165 only - (that is, the speed for performing 7080 CPU
instructions, weighted by frequency of use) of the Emulator.is approximately two times
the speed of the IBM 7080 Data Processing System. Throughput depends upon the
7080 program being emulated, as determined by the following factors: mix of 7080
CPU operations executed by the compatibility feature, the 7080 CPU and 1/0 opera-
tions simulated by the emulator program, and the amount of interruption from higher
priority tasks of the Operating System,

Tape formatting progeams are provided with the Emulator to assist user in converting
7080 tape files before emulation, so that they can be processed more efficiently by
the Emulator, and in converting tape files produced duting emulation, so that they
can be used on the original system,

Specifically excluded from support are the following items:
The I1BM 7622 Signal Control, associated units and related instructions,

The IBM 7908 Data Channel, associated devices and features (including con-
trol storage bank 4) and refated instructions, specifically ENABLE COMPARE
BACKWARD,

. All 7080 RPQ (Request for Price Quotation) features and related instructions,

System Requirements: The 7080 Emulator Program tequires a System/370 Model
equipped with the 7080 Compatibility Feature (#7118); it
requtres enough Model 165, 165 11, 168 devices to correspond to the 7080 devices
on the system being emulated (in addition to devices required by the Qgerating System);
it requires enough main storage for the version of the Operating Systent being used
(MFT or MVT), for the emulator functions needed for the 7080 system being emulated,
and for the 7080 program being executed.
Input /output device correspondence is as follows: :
7080 Device v System/370 Device
7153 Console 3066 Systems Console

7502 Console Card Reader Any card reader or SYSIN device sup-
ported by the Operating System Queued
Sequential Access Method .

2400 Series Magnetic Tape Units

Models 1 - 6 and 8 (7-track) or 2420
Magnetic Tape Unit Models 5 or 7 or

3420 Magnetic Tape Unit Models 3, 4, 5,
6, 7, or 8 or any other tape unit supported

by the Basic Sequential Access Method of the
Operating System* or direct access devices, **

729 NAV/V/VI Magnetic
Tape Unit

*All seven-track tape drives used for 7080 compatible tapes must have the
Seven-Track Compatibility Feature,

**A 7080 tape in spanned variable-length format may be kept on any Mode! 165,
165 I, 168 direct access device supported by BSAM. The file will appear to be
a tape to the 7080 program, which can access it only through tape commands.

7080 devices not listed are not supported,

Basic Program Material:

Documentation: Basic Program Material List; Emulating the I1BM 7080 on the
TBM System/370 Mode! 165, 165 11, 168 using 0S (GC27-6952).

Machine Readable: Load modules, emulator generation macro definition and
sample program,

Optional Program Material:
Documentation: Optional Program Material List.
Machine Readable: Source statements and macros.

Same as 360CEU740 from next page applies.

-Additional Program Support Material:

Program Listings:  Available on microfiche from IBM Corporation, Microfiche
bDlsielJngllon IM chanicsburg. When ardering use microfiche hstmg form num-
er

Publication: Program to Emulate the IBM 7080 on the IBM System/370 Model
T&5 using 0S Program Logic Manual (GY27-7229). (Available only from
Mechanicsburg.)

‘Not to be reproduced Withoui written pbrmisslon
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The 7094 Integrated Emu-
lator Program executes as a

- problem program under the
MFT or MVT version of 0S/360 on a Model 165, 165 11, 168 equipped with the
709/7090/7094/7094 1| Compatibility Feature (#7119). The 7094 integrated
Emulator Program and the Compatibility Feature enable the Model 165, 165 il, 168
to execute, under the Operating System, programs written for a 709/7090/7094/
7094 |1 Data Processing System. Most 7090/7094 programs that are debugged and
are not time-dependent can be executed without modification, Certain devices and
features of the 7090/7094 system are not emufated, however,

The 7094 Emuiator takes advantage of the multiprogramming facilities of 0S/360.

Other problem programs, such as user jobs, utility programs, compilers, or additional
7090/7094 Integrated Emulator Prog! , can be executed concurrently in main
storage. The Emulator allows the user to direct his programming resources toward
developing new applications and redesigning existing apg lications to take advantage of
System/370 facilities. The Emulator uses the data management services of the Operating
System, thereby achieving device independence and the automatic allocation of system
resources,

7094 Integrated Emulator System/370 Model 165,
T65 1, 168 - 05 (360C-EU-730%:

The internal speed - Model 165 only - (that is, the speed for performing CPU instruc-
tions, weighted by frequency of use) of the Emulator is approximately 1.5 times the
speed of the IBM 7094 | Data Processing System. Throughput depends upon the
7090/7094 program being emulated, as determined by the following factors: mix of
7090/7094 CPU operations executed by the compatibility feature, the 7090/7094
CPU and 1/0 operations si d by the I , and the amount of inter-
ruption from higher priority tasks of the Operating System.

System Requirements: The 7094 | d Emulator Program requires a System/370

odel ) 1f, 168, the 709/7090/7094 /7094 1l Compatibility Feature
(*#7119), devices required for the operating system, and one device or direct access
data set for each emulated 7094 device. All card read punch units used to read or
punch binary data must be equipped with the Card image Feature, and all tape drives
used for 7094 compatible tapes must be equipped with the Seven-track Compatibility
Feature. Column binary card input data must be accepted in the SYSIN jobstream
through the MVT ASB reader,

!npul/outphl device comvespondence is as follows:

709/7090/7094/7094 1l Mode! iystem/SZ_Q

7108 Processing Unit (7090) 1 Modei 165, 165 II, 168

7110 Processing Unit (7094) - 1 Processing Unit with 709/

7111 Processing Unit (7094 I) 1 7090/7094/7094 11 Compatibility

7109 Arithmetic Sequencer Unit 1 Functions provided by Model 165,
16511, 168

7302 Core Storaae 1, Functions provided by Model 165,
16511, 168

7607 Data Channel(s) 1,2,3, 2860 Selector Channel(s)

(Channels A through H supported) 4,5 2870 Multiplexer Channel(s)

2880 Block Muitiplexer Channel(s)

2,4,5, Any tape unit supported by the opera-
6 ting system sequential access method
or sufficient space on a direct access
device supported by the Basic Sequen-
tial Access Method.

Any card reader with Card Image fea-
ture or SYSIN device supported by the
operating system Queued Sequential
Access Method.

If SYSIN is used for binary cards the
Automatic SY SIN batching reader must
be used (MVT only).

Any card punch with Card Image fea-
ture or SYSOUT device supported by
the operating system Queued Sequen-
tial Access Method.

If SYSOUT is used the user must write
his own SYSOUT writer to punch
binary data.

729 Tape Unit

711 Card Reader 2

721 Card Punch 1

716 Printer 1 Any printer or SYSOUT device sup-

ported by the operating system Queued
Sequential Access Method.

Any 7094 features or devices not listed are not emulated, 704 Mode is not emulated.

Basic Program Material:

Documentation: Basic Program Material List with attachment; Emulatingthe IBM
7053 on the IBM System/370 Model 165 using 0S (GC27-6951).

Machine Readable: Load modules, emulator generation macro definition and sample
program,

Optional Program Material:
Documentation: Optional Program Material List.
Machine Rgdﬂblt: Source stat and

Ordering Information: Program Number 360CEU740 (Also applies to
360CEU7 37 from preceding page.)

Prg. Nbr. Distribution Medium Uset Volume
Extension Type Code Requirement

Basic 2311 DTR 7DC/800 26 None
DTR 9/800. 28 None
DTR 971600 %9  None

2314 DTR 7DC/800 26 None
DTR 9/800 28 None
DTR 9/1600 29 None

3330 MT 7DC/800 26 01
DTR 9/800 28 None
DTR 9/1600 29 None

MT 7BC/800 26 01l
DTR 9/800 28 None
DTR 9/1600 29 None

Additional copies of the form numbered manual should be orderad from Mechanicsburg =~
not from PID,

Optional None

Additional Program Support Material;

Program Listings: Available on microfiche from 1BM Corporation, Microfiche Dis-
tribution, Mecﬁ_anicsburg. When ordering use Group Code GJD1-1640,

Publication: IBM System/360 Operating System Emulator Program to Emulate the
TBM 7094 on the System/370 Model 165 Program Logic Manual (GY27-7187).
(Available onty from Mechanicsburg.)

The 1401/1440/1460
Emulator Program is a
Type | Program that is
executed as a problem program under the Disk Operating System, using

the 1401/40/60, 1410/7010 Compatibility Feature %#3950). The combination

of the program and the compatibility feature enables programs written for the IBM 1401,
1440, or 1460 Data Processing Systems to be executed on the Model 155. Most
1401/1440/1460 programs require no changes for execution under the emulator,
although certain special and custom features are not emulated. Programs written for
the 1401 Model G are emulated. . Emulation is provided for 1401/1440/1460
systems with main storage sizes from 2,000 to 16,000 positions of core storage.

1401/1440/1460 Integrated Emulator Program for the
Mode under : ~EU-

All basic features are emulated, along with the following optional features: Expanded
Print Edit ... Inverted Print Edit ... High-Low-Equal Compare ... Multiply-Divide
... Processing Overlap ... Sense Switches ... Advanced Programming/indexing ...
Bit Test ... Print Storage ... Additional Print Control ... Space Suppression ..
Column Binary ... Binary Transfer ... 51-Column Card ... Punch-Feed Read ...
Card Image (on 1442) ... Selective Stacker ... Scan Disk.

The following features and operations are not emulated:

Selective Tape Listing (on 1403) ,,, Compressed Tapes
Read Compare feature (on 1404)

The following input/output devices are not emulated:

1445 Printer ... 7340 Hypertape Drive ... 1011 Paper Tape Reader ... 1012
Paper Tape Punch ... Optical Readers ... Magnetic Character Readers ... Tele-
processing Devices ... Audio Response Units.

The 1401 Model G is emulated.

Internal speed (performance of CPU instructions only and weighted by frequency of use)’
of the integrated emulator is approximately 1.75 times that of the 1401/1460 stand-
alone emulator for the IBM System/360 Model 40, Throughput under emulation is not
determined as much by the emulator as it is by the 1400 program being executed.
Throughput of 1400 jobs is affected by the mix of CPU operations (executed by the
compatibility feature and/or the emulator program), input/output operations (executed
by the emulator program), and the amount of interference from higher-priority partitions,

The emulator program takes advantage of the multiprogramming facilities of the Disk
Operating System. Other problem programs, such as utility programs, user jobs,
compilers, and more than one "integrated" emulator program can be executed concurrently.
The emulator program uses the data management services of the operating system, and
takes advantage of the device independence achieved by these services. The operating

. system error recovery procedures are also used. Both emulator jobs and System/370

jobs can be placed in a single input job stream for processing.

Card, tape, and disk programs are emulated. Cards and tapes used and produced by
the 1401/1440/1460 system or by other emulator programs, and mixed parity
tapes, are emulated.

Two tape formatting programs are provided with the emulator program: (1) to assist

the user in converting his tape files before emulation so they can be used more efficiently
by the emulator program, and (2) to convert tape files produced during emulation back

to the 1401/1440/1460 format so they can be used on the original system.

Disk files created by the 1401/1440/1460 system must be copies on a tape using
a 1401/1440/1460 utility progran on a 1401/1440/1460 system and then
restored to disk by emulating the 1401/1440/1460 utility program on a Model 155.

‘Disk files created by bernulalor program (CS/30 and CS/40) can be used without con-
version or they can be converted by using the technique described above. Converted
files are processed more efficiently.

Not to be reproduced without written permission
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System Requirements:

For-emulation, the Model 155 must be eauipped with the 1401/40/60, 1410/7010
Compatibility Feature #3950). 1401/1440/1460 devices are emulated by
corresponding Model 155 input/output devices. There must be sufficient main storage
for the version of the operating system used, for the emulator functions required for the
emulated system, and for the 1401/1440/1460 program being emulated.

Input/output device correspondence between a 1401, 1440, or 1460 system and a
Model 155 is described in the following table:

1400 Unit Record Devices

1402 Card Read Punch

Modei 1 (1401 Models A, B, C, E, F)
Model 3 (1460)

Model 6 (1401 Model H3)

Models 4, 5 (1401 Model G)

Model 155 Unit Record Devices

1442 Card. Punch, Model N2

1442 Card Read Punch, Model N1
2501 Card Reader, Models B1, B2
2520.Card Punch, Models B2, B3
2520 Card Read Punch, Model B1
2540 Card Read Punch-

3505 Card Reader, Models B1, B2
3525 Card Punch, Models P1, P2, P3

1442 Card Read Punch
Model 1 (1440-one stacker)
Mode! 2 (1440-two stackers)

1442 Card Punch, Model N2

1442 Card Read Punch, Mode! N1
2501 Card Reader, Models B1, B2
2520 Card Punch, Models B2, B3
2520 Card Read Punch, Model B1
2540 Card Read Punch

3505 Card Reader, Models B1, B2
3525 Card Punch, Models P1, P2, P3

1442 Card Read Punch, Model N1

2501 Card Reader, Models B1, B2

2520 Card Read Punch, Model B1

2540 Card Read Punch

3505 Card Reader, Models B1, B2

3525 Card Punch Models P1, P2,
P3 (with Card Read Feature)

1442 Card Reader
Model 4 (1440-two stackers)

1444 Card Punch (1440) 1442 Card Punch, Model N2

1442 Card Read Punch, Model N1
2520 Card Punch, Models B2, B3
2520 Card Read Punch, Model B1
2540 Card Read Punch

3525 Card Punch, Models P1, P2, P3

3215 or 3210 Console
Printer-Keyboard

3215 or 3210 Console
Printer-Keyboard

1407 Console Inquiry Station
(all 1401 models except 1401 Model A)

1447 Console

Model 1 Console (1440, 1460)

Model 2 Inquiry Printer and Keyboard
(1440, 1460)

Model 3 Inquity Printer and Keyhoard
(1401)

Model 4 Inquiry Printer ahd Keyboard
and Control (1440, 1460)

1400 Magnetic Tape Units

729 Magnetic Tape Units

Modeis i1, IV, V, VI 1401, 1460)
7330 Magnetic Tape Unit (1401, 1460)
7335 Magnetic Tape Unit (except 1440
Model A2)

. :System/370 Mdl 155 Magnetic Tape Units

2401 Magnetic Tape Unit

2402 Magnetic Tape Unit

2403 Magnetic Tape Unit and Control
2404 Magnetic Tape Unit and Control
Models 1, 2, 3 (seven-track) .
Models 1 - 6 (9-track), 8 (7-track)

2415 Magnetic Tape Unit and Control
Models 1, 2, 3, 4, 5, 6 (seven-

track or nine-track)
2420 Magnetic Tape Urit Models
5, 7 (nine-track)
3410 Magnetic Tape Unit Models
1,2,3
3411 Magnetic Tape Unit and
Control Models 1, 2, 3
3420 Magnetic Tape Unit

Models 3,4,5,6, 7,8

1400 Disk Storage Devices

1301 Disk Storage

Models 11,.12 (1440, 1460)
1321 Disk Storage Drive
Model 1 (1440, 1460) -
Model 2 (1401, 1440, 1460)
Mode! 4 (1401)

1405 Disk Storage
Models 1, 2 (1401)

Model 155 Disk Storage Devices

2311 Disk Storage Drive, Model 1
2314 DASF

2311 Disk Storage Drive, Model 1
2314 DASF

2319 Disk Storage Facility

3330 Series Disk Storage

Conversion/Service

1403 Printer 1403 Printer, Models 2, 3, 7, N1

Model 1 (1401 Modeis A, B, E, F)

Model 2 (1401 Models A, B, C, D,
E, and F, 1440 1460) :

Modef 3 (1440, 1460) -

Model 5 (1440)

Mode! 6 (1401 Model H3, 1440)

Model 4 (1401 Model G)

1443 Printer, Model N1
3211 Printer

1404 Printer
Model 2 (all 1401 models except
1401 Models A, D, H)
(continuous forms only)

1443 Printer
Models 1, 2 (1440)

1403 Printer, Models 2, 3, 7, N1

1443 Printer, Model N1
3211 Printer

1403 Printer, Modeis 2, 3, 7, N1
1443 Printer, Model N1
3211 Printer
Notes:
Programmed reading on more than one reader, printing on more than one printer, or
punching on more than one punch is not supported.

If more than one System/370 direct access storage device is required to correspond
to the emulated 1401/1440/1460 disk storage device, all corresponding System/
370 devices must be the same type of direct access storage device.

Input/Output feature correspondence between a 1401, 1440 or 1460 system and a
Model 155 is described in thg following table:

1400 Device Feature

Column_Binary #1990) for
1402 Card Read Punch, Mode! 1

System/370 Md! 155 Device Feature

-Column Binary $1990) for 2540
Card Read Punch

Card Image #1531) for
1442 Card Punch, Model N2 &
2501 Card Reader, Models B1, B2
2520 Card Read Punch, Mode! B1
2520 Card Punch, Models B2, B3

Card Image (#1532) for

1442 Card Read Punch, Model N1
Card Image (standard) on

3505 Card Reader, Models B1, B2

Column Binary $#1990) for
2540 Card Read Punch

Card Image (#1531) for
1442 Card Punch, Model N2
2501 Card Reader, Models B1, B2
2520 Card Read Punch, Modei B1
2520 Card Punch, Models B2, B3

Card Image (¥1532) for

1442 Card Read Punch, Model N1
Card Image (standard) on

3505 Card Reader, Models B1, B2

Column Binary #1990) for
2540 Card Read Punch

Card Image #1531) for
1442 Card Punch, Model N2
2501 Card Reader, Models B1, B2
2520 Card Read Punch, Model B1
2520 Card Punch, Models B2, B3
Card Image (standard) on
3505 Card Reader, Models B1, B2
51-Column Interchangeable Read 51/80~Column Interchangeable Read Feed
Feed #4150) for for
1402 Card Read Punch, Mdis 1, 3, 6 2540 Card Read Punch #4151)

Card Image #1531) for
1442 Card Read Punch, Models 1, 2

Card Image #1531) for
1442 Card Reader, Model 4

Binary Transfer #1468) for
1402 Card Read Punch, Mode! 3

Not available on other card devices

Punch Feed Read #5890) for
2540 Card Read Punch
Card Read for
3525 Card Puncn, Models P1, P2, P3

Punch Feed Read (#5890) for
1402 Card Read Punch, Mdis 1, 3, 6
Model 4, 5 for 1401 Mode! G
Note: This feature is required to execute
the Reaa Punch Feed instruction (4R) of
the 1401,

Punch Column Skip #5880) for
1442 Card Read Punch, Mdis 1, 2

The 1440 instruction M%Gn nnn C
is emulated without using a special
feature.

Not to be reproduced without written permission
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Selective Stacker #6406) for
1442 Card Read Punch, Mdl 1

Stacker 2 (standard) for
2520 Card Punch, Mdls B2, B3
2520 Card Read Punch, MdiB1
Stackers R2 and RP3 for reading,
P2 and RP3 for punching (all
standard) for
2540 Card Read Punch
Selective Stacker (#6555) for
3505 Card Reader, Models B, B2
Stackers 1 and 2 (standard) on
3525 Card Punch, Models P1, P2, P3

Stacker 2 (standard) for
2520 Card Punch, Mdls B2, B3
2520 Card Read Punch, Mdl B1
Stackers P2 and RP3 (both standard)

Alternate Stacker (standard) tor
1444 Card Punch

for
2540 Card Read Punch

Stackers 1 and 2 (standard) on
3525 Card Punch, Models P1, P2, P3

Stackers 1 and 2 (both standard) for
1402 Card Read Punch

Stacker 2 (standard) for
2520 Card Read Punch, Mdi Bl
Stackers R2 and RP3 (both standard)
for
2540 Card Read Punch

Selective Stacker (#6555) for
3505 Card Reader, Models B1, B2

Stacker 2 (standard). for
2520 Card Punch, Mdis B2, B3
2520 Card Read Punch, Mdl B1
Stackers P2 and RP3 (both standard)
for
2540 Card Read Punch

Stackers 1 and 2 (standard) on
3525 Card Punch, Models P1, P2, P3

Numerical Print feature (#5381) for
1403 Printer, Model 2

Stackers 4 and 8 (both standard) for
1402 Card Read Punch

Numerical Print feature #5381) for
1403 Printer Models 1, 2

1410/7010 Integrated Emulator Program for the IBM
ystem, ode Under 2 ~EU-

The 1410/7010 Emutator
Program is a Type | Pro~
gram that is executed as a
probiem program under the Disk Operating System using the 1401/40/60, 1410/
7010 Compatibility Feature (#3950), The combination of the p and the com-
patibility feature enables programs written for the 1410 or 7010 Data Processing
Systems to be executed on the Modei 155, Most 1410/7010 programs requlre no
changes for execution under the emulator, although in special

are not emulated. Emulation is provided for 1410/7010 systems with main storage
sizes from 10K to 100K positions of core storage,

All basic features are emulated, along with the following optional features: Processing
Overlap ., Priority Processing ... Two Channels on 1410 ., . Inverted Print Edit
... 7010 Second, Third, and Fourth Data Channels .., 7010 Store and Restore
Status ... 7010 Floating Point Arithmetic Feature,

The followmg features and operations are not emulated: 1401/1410 Compatibility
Mode ... Column Binary ,., 51-Column Card ... 1410/7010 Diagnostic Instruc-
tion Branch on C Bit.,. 7010 Program Relocalion and Storage Protection ,,, 7010
Interval Timer,

The following input/output devices are not emulated: 1311 Disk Storage Drive ,
1405 Disk Storage ... 7340 and 7641 Hypertape Drives ... 1011 Paper Tape
Reader .., 1012 Papev Tape Punch ... M tic Ch Read ... Telep
essing Devices ... Optical Read .. Audio Resp Units,

Internal speed (performance of CPU instructions only and weighted by frequency of
use) of the integrated emulator is approximately 1.1 times that of the 1410/7010
stand-alone emulator for the IBM System/360 Model 50.

Throughput under slation is not det d as much by the emulator as it is by the
1400 program being executed, Throughput of 1400 jobs is affected by the mix of
CPU operations (executed by the compatibility feature and/or the emulator pvogram)

input/output operations (executed by the lator program), and the t of inter-
ference from higher-priority partitions or regions. ’
The 1 program takes ad of the multiprogi g facilities of the Disk

Operating System. Other problem programs, such as utlhty prognms, user )obs,
compilers, and more than one "i program can be d con-
currently.

The emulator program uses the data managemem semces of the operating system, and
takes advantage of the device indep these ser . The operating
system error recovery procedures are also used., Both fator jobs and System/370
jobs can be placed in a single input job stream for processing.

Card, tape, and disk programs are emulated, Cards and tapes, used and produced by
the 1410/7010 system or by other emulator programs , and mixed parity tapes, are
emulated, Disk files must be converted before they can be used by the emulator pro-
gram. Two tape formatting programs are provided with the emulator program: (1) to
assist the user in converting his tape files before emuiation so they can be used more
efficiently by the emulator program, and (2) to tape files produced during
emulation back to the 141.0/7010 format so they can be used on the original system,

Disk files created by the 1410/7010 system or a stand-alone emulator program must
be copied on a tape using a 1410/701 0 utility program on a 141 0/7010 system and
then restored to disk by emulating the 1410/7010 utility program on a Model 155,

Input/Output Device Correspondence is as follows:
1400 Unit Record Devices System/370 Mdl 155 Unit Record Devices

1402 Card Read Punch, Mdl 2 " 1442 Card Punch, Model N2
1442 Card Read Punch, Model N1
2501 Card Reader, Models B1, B2
2520 Card Read Punch, Model B1
2520 Card Punch, Models B2. B3
2540 Card Read Punch
3505 Card Reader Models B1, B2
3525 Card Punch Models P1, P2, P3

1442 Card Read Punch, Mode! N1

2501 Card Reader, Models B1, B2

2520 Card Read Punch, Model B1

2540 Card Read Punch

3505 Card Reader Models B1, B2

3525 Card Punch Models P1, P2,
P3 (with Card Read Feature)

1442 Cand Reader, Md! 3

1415 Console Unit 3215 or 3210 Console Printer-Keyboard

Model 1

1403 Printer, Models 2, 3, 7, N1
1443 Printer, Model N1
3211 Printer

1403 Printer, Mdis 1, 2, 3

System/370 Mdl 155 Magﬁetic Tape Units

2401 Magnetic Tape Unit

2402 Magnetic Tape Unit )

2403 Magnetic Tape Unit & Control

2404 Magnetic Tape Unit & Control
Models 1, 2, 3 (seven-track)
Models 1 - 6 (9-track), 8 (7-track)

2415 Magnetic Tape Unit & Control
Models 1, 2, 3, 4, 5, 6 (seven-
track or nine-track)

2420 Magnetic Tape Unit Models
5, 7 (nine-track)

3410 Magnetic Tape Unit Models
1, 2,

3411 Magnetic Tape Unit and
Control Models 1, 2, 3

3420 Magnetic Tape Unit Models

3,4,5,6,7,8

Model 155 Disk Siorage Devices

2311 Disk Storage Drive, Model 1
2314 DASF

2319 Disk Storage

3330 Series Disk Storage

1400 Magnetic Tape Units
729 Magnetic Tape Unit Mdis I, IV,
v, Vi

73'30 Magnetic Tape Unit

1400 Disk Storage Devices
1301 Disk Storage, Mdis 1, 2

1302 Disk Storage, Mdis 1, 2 2314 DASF

2319 Disk Storage
3330 Series Disk Storage

Note:

Programmed reading on more than one reader, printing on more than one printer, or
punching on more than one punch is not supported .,

1f more than one System/370 direct access storage device |s required to corres -
pond to the 1410/7010 disk storage device being lated, all
System/370 devices must be the same type of direct access storage device,

Printer feature pond is as foll
1400 Printer Feature

Numerical Print feature (#5381) for
1403 Printer, Mdls 1, 2

System/370 Mdl 155 Printer Feature

Numerical Print feature (#5381) for
1403 Printer, Modet 2

Interchangeable Chain Cartridge Interchangeable Chain Cartridge
Adapter (#4740} for 1403 Adapter (#¥4740) for 1403 Printer,
Printer, Mdis 1, 2 Models 2, 7

Not to be reproduced without written permioilon
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Emulating the 1401/1440,/1460 on the 1BM System/370 The 1401/1440/1460

Model 145 Using D0S: 3 /ON-EU-490 Emulator Program is a
Type | program that is

executed as a problem program under the System/3 60 Disk Operating System, using
the IBM Compatibility Feature (#4457 or #4458). The combination of the program
and the compatibility feature enables programs written for the IBM 1401, 1440 or
1460 Data Processing Systems to be executed on the Model 145, Most 1401/
1440/1460 programs require no changes for execution under the emulator, although
centain special and custom features are not emulated, Programs written for the 1401
Model G are emulated. "Emulation is provided for 1401/1440/1460 systems with

¢ main storage sizes from 1,400 to 16,000 positions of core storage. *

---All basic features are emulated, along with the following optional features: Expanded
. Print Edit, Inverted Print Edit, High-Low-Equal Compare, Multiply-Divide, Proces-
sing Overlap, Sense Switches, Advanced Programming/Indexing, Bit Test, Prmt

Storage, Additisnal Print Contro!, Space Suppression, Column Binary, Binary Trans-
fer, 51-Column Card, Punch-Feed Read, Card Image (on 1442), Selective Stacker,

The'following features and operations are not emulated; Selective Tape Listing (on
1403), Compressed Tapes, Read Compare (1404),

The foitowing input/output devices are not emulated: 1445 Printer, 7340 Hypertape
Drive, 1011 Paper Tape Reader, 1012 Paper Tape Punch, Optical Readers, Mag-
netic Character Readers, Teleprocessing Devices, Audio Response Units, and 1404
printer in cut card mode,

The 1401 Model G is emulated.

‘Internal speed (performance of CPU instructions only and weighted by frequency of use)
of the inteorated emulator is approximately 4.9 times that of the 1401 and 1.1 times
the CS40 1401 emulkator, Throughput under emulation is not determined as much by
the emulator as it is by the 1400 program being executed. Throughput of 1400 jobs
is affected by the mix of CPU operations fexecuted by the compatibility feature and/or
the .emulator program), input/output operations (executed by the emulator program),

and the amount of interference from higher priority partitions. A precise performance
statement cannot be given,

The emulator program takes advantage of the multiprogramming facilities of the Disk
Operating System, Other problem programs, such as utility programs, user jobs,
compilers, and more than one “integrated" emulator program can be executed concur-
rently, The emulator program uses the data management services of the operating
system, and it takes advantage of the device independence achieved by these services,
The operating system error recovery procedures are also used. Both emulator jobs

and System/370 jobs can be placed in a single input job stream for processing.

Card, tape, and disk programs are emulated. Cards and tapes used and produced by
the 1401/1440/1460 system or by other emulated programs, and mixed parity tapes,
are emulated.

Two-tape formatting programs are provided with the emulator program: (1) to assist

the user in converting his tape files before emulation so they can be used more effi-
ciently by the emulator program, and (2) to convert tape files produced during emula~
tien back to the 1401/1440/1460 fopmat so they can be used on the original system.

Disk files created by the 1401/1440/1460 System must be copied on a tape using
a1401/1440/1460 utility program on a 1401/1440/1460 System and then re-
stored to disk by emulating the 1401/1440/1460 utility program on a Model 145,

Disk files created by emulator program(CS/30 and CS/40) can be used without con-
version or they can be converted by using the technique described above, Converted
files are processed more efficiently.

System Requirements: For emulation, the Model 145 must be equipped with the IBM
Compatibility Feature (#4457 or #4458) 1401/1440/1460 devices are emu~
lated by corresponding Model 145 input/output devices. There must be sufficient
main storage for the version of the operating system used, for the emulator functions
required for the emulated system, and for the 1401/1440/1460 program being
emulated,

Input/output device correspondence between a 1401, 1440, or 1460 System and
a Model 145 is described in the table following the 1410/7010 Emulator Model 145
write~-up below,

Emutating the 1IBM 1410/7010 on the IBM System/370 The 1410/7010 Emula-
tor Program is a Type |

Model 145 Using D0S: 370N-EU-490
Program that is executed

as a problem program under the Disk Operating System using the 1401/1440/1460,
1410/7010 Compatibility Feature (#4458), The combination of the program and the
compatibility feature enables programs written for the 1410 or 7010 Data Processing
Systems to be executed on the Mode! 145, Most 1410/7010 programs require no
changes for execution under the emulator, although certain special custom features are
not emulated, Emulation is provided for 1410/7010 systems with main storage sizes
from 10,000 to 100,000 positions of core storage.

All basic features are emulated, along with the following optional features: Processmg
Overlap, Priority Processing, Two Channels on 1410, Inverted Print Edit, 7010
Second-Third-and Fourth Data Channels, 7010 Store and Restore Status, 7010
Floating Point Arithmetic Feature.

The following features and operations are not emulated: 1401/1410 Compatibility Mode,

Column Binary, 51-Column Card, 1410/7010 Diagnostic Instruction Branch on C Bit,

7010 Program Relocation and Storage Protection, 7010 Interval Timer, Stacker select.

The following input/output devices are not emulated: 1311 Disk Storage Drive, 140%
Disk Storage, 7340 and 7641 Hypertape Drives, 1011 Paper Tape Reader, 1012
Paper Tape Punch, Magnetic Character Readers, Teleprocessing Devices, Optical
Readers, Audio Response Units. .

Internal speed (performance of CPU instructions only and weighted by frequency of use)
of the integrated emulator is approximately two times that of the 1410 and approximately
0.67 times that of the 7010,

Throughput under emulation is not determined as much by the emulator as it is by the

1410/7010 program being executed. Throughput of 1400 jobs is affected by the mix
of CPU operations (executed by the compatibility feature and/or the emulator program),
input/output operations (executed by the emulator program), and the amount of interfer-

ence from higher priority partitions .or regions. A precise pevfovmance estimate cannot
be given,

The emulator program takes advantage of the multipre facilities of the Disk
Operating System. Other problem programs, such as utility programs, user jobs,
compilers, and more than one "integrated" emulator program can be executed con-
currently.

The emulator program uses the data management services of the operating system, and
it takes advantage of the device independence achieved by these services, The oper-
ating system error recovery procedures are also used. Both emulator jobs and System/
370 jobs can be placed in a single input job stream for processing.

Card, tape, and disk programs are emulated. Cards and tapes, used and produced by
the 1410/7010 System or by other emulator programs, and mixed parity tapes, are
emulated, Disk files must be converted before they can be used by the emulator pro-
gram. Two-tape formatting programs are provided with the emulator program: (1) to
assist the user in converting his tape files before emulation so they can be used more
efficiently by the emulator program, and (2) to convert tape files produced during emu-
Jation back to the 1410/7010 format so they can be used on the original system,

Disk files created by the 1410/7010 system or a stand-alone emulator program must
be copied on a tape using a 1410/7010 utility program on a 1410/7010 system and
then restored to disk by emulating the 1410/7010 utility program on a Model 145,

Input/output device correspondence is as follows: )
1401/1440/1460 1/0 DEVICES SYSTEM/370 MODEL 145 1/0 DEVICES

1402 Card Read Punch
Model 1(1401 Models A,B,C,E,F)
Mode! 3 (1460)
Model 6 (1401 Model H3)
Models 4, 5 (1401 Model G)

1442 Card Punch, Mode! N2

1442 Card Read Punch, Model N1
2501 Card Reader, Models B1, B2
2520 Card Punch, Models B2, B3
2520 Card Read Punch, Model B1
2540 Card Read Punch

3505 Card Reader Models B1, B2
3525 Card Punch Models P1, P2, P3

1442 Card Punch, Mode! N2

1442 Card Read Punch, Model N1
2501 Card Reader, Models B1, B2
2520 Card Punch, Models B2, BB
2520 Card Read Punch Model Bl
2540 Card Read Punch

3505 Card Reader Models B1, B2
3525 Card Punch Models P1, P2, P3

1442 Card Read Punch, Model N1

2501 Card Reader, Models B1, B2

2520 Card Read Punch, Model B1

2540 Card Read Punch

3505 Card Reader Models B1, B2

3525 Card Punch Models P1, P2,
P3 (with Card Read Feature)

1442 Card Punch, Mode! N2

1442 Card Read Punch, Model N1
2520 Card Punch, Models B2, B3
2520 Card Read Punch, Modei B1
2540 Card Read Punch

3525 Card Punch Models P1, P2, P3

3215 or 3210 Console”
Printer/Keyboard

1442 Card Read Punch
Modei 1 (14, - One stacker)
Model 2 (1440 - Two stackers)

1442 Card Reader
Model 4 (1440 - Two stackers)

1444 Card Punch (1440)

1407 Console Inquiry Station
(all 1401 Models except 1401
Model A) -

1447 Console
Model 1 Console(1440 1460)
Model 2 Inquiry Printer and Key-
board (1440, 1460)
Mode! 3 Inguiry Printer and Key-
board and Conttol (1440, 1460)

3215 or 3210 Console
Printet/Keyboard
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1400 MAGNETIC TAPE UNITS

729 Magnetic Tape Units
Models I1,1V,V VI (1401, 1460)
7330 Magnetic Tape Unit (1401, 1460)
7335 Magnetic Tape Unit (except 1440
Model A2)

1400 DISK STORAGE DEVICES

IBM_ System/360 - 370 Programming

Conversion/Service

MODEL 145 MAGNETIC TAPE UNITS

2401 Magnetic Tape Unit .
2402 Magnetic Tape Unit
2403 Magnetic Tape Unit and Contro!
2404 Magnetic Tape Unit and Control
Models 1, 2, 3 (7-track)
Models 1, 6 "9-track) :
2415 Magnetic Tape Unit and Control
Models 1, 6 (7 or 9~track) .
2420 Magnetic Tape Unit Models
5,7 (9-track)
3410 Magnetic Tape Unit Models
1! '
3411 Magnetic Tape Unit and Control
Models 1, 2, 3
3420 Magnetic Tape Unit Models 3,
5, 7 (7-or 9-track) Models 4, 6, 8
(9~track)

MODEL 145 DISK STORAGE DEVICES

1301 Disk Storage
Models 11, 12 (1440, 1460)

1311 Disk Storage Drive
Model 1 (1440, 1460)
Model 2 (1401, 1440, 1460)
Model 4 (1401)

1405 Disk Storage
Models 1, 2 (1401)

1400 PRINTERS

1403 Printer

Model 1 (1401 Models A,B,E,F)

Model 2 (1401 Models A,B,C,D,E,
and F, 1440, 1460)

Model 3 (1440, 1460)

Model 5 (1440)

Model 6 (1401 Model H3, 1440)

Model 4 (1401 Model G)

1404 Printer
Model 2 (all 1401 models except
1401 Models A, D, H
Continuous form only

1443 Printer
Models 1, 2 (1440)

Notes:

2311 Disk Storage Drive, Model 1

2314 Direct Access Storage Facility
Model 1 & A Series

2319 Disk Storage Facility

3330 Series Disk Storage

2319 Disk Storage Facility
2311 Disk Storage Drive, Model 1

2314 Direct Access Storage Facility

Model 1 & A Series
3330 Series Disk Storage

MODEL 145 PRINTERS'
1403 Printer, Models 2, 3, 7, N1

1443 Printer, Model N1
3211 Printer

1403 Printer, Models 2, 3, 7, N1
1443 Printer, Model N1

3211 Printer .
1403 Printer, Models 2, 3, 7, N1
1443 Printer, Mode! N1

3211 Printer -

Programmed reading on more than one reader, printing on more than one printer, or
punching on more than one punch is not supported.

device is required to c

d

If more than one System/370 direct

to the emulated 1401/1440/1460 dick storage device, all corresponding System/

370 devices must be the same type of direct access storage device,

Input/Output feature correspondence between 1401, 1440, or 1460 System and a
Mode! 145 is described in the following table;

1400 DEVICE FEATURE

Column Binary (#1990) for
1402 Card Read Punch, Model 1

Card Image (#1531) for
1442 Card Read Punch, Models 1,2

cont'd

MODEL 145 DEVICE FEATURE

Column Binary f#l9905 for
2540 Card Read Punch

Card Image (#1531) for
1442 Card Punch, Model N2
2501 Card Readev, Models B1, B2
2520 Card Read Punch, Model 'B1
2520 Card Punch, Models 82, B3

Card Image (#1532) for

1442 Card Read Punch, Model N1
Card Image (standard) on

3505 Card Reader Models B1, B2

- Column Binary (#1990) for
2540 Card Read Punch

Card Image (#1531) for
1442 Card Reader, Model 4

Binary Transfer (#1468) fov .
1402 Card Read Punch, Mode! 3

51-Column Interchangeable Read Feed

(#4150) for 1402 Card Read Punch, -

Models 1, 3, 6

Punch Feed Read (#5890) for

1402 Card Read Punch,

Models 1, 3, 6

Models 4, 5 for 1401

Model G
Note: This feature is réquired to execute
the Read Punch Feed Instructuon (4R) of
the 1401

Punch Column Skip (#5880) for
1442 Card Read Punch, Models 1,2

Selective Stacker (#6406) for
1442 Card Read Punch, Model 1

Alternate Stacker {standard):for
1444 Card Punch .

Stackers 1 and 2 (both standard) for
1402 Card Read Punch

Stackers 4 and 8 (both standard) for
1402 Card Read Punch

Numerical Print Feature (#5381) for
1403 Printer, Models 1, 2

1410/7010 1/0 DEVICES

1402 Card Read Punch, Model 2
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Card Image (#1531) for
1442 Card Punch, Model N2
2501 Card Reader, Models B, B2
2520 Card Read Punch, Model B1
2520 Card Punch, Models B2, B3

Card Image (#1532) for

1442 Card Read Punch, Model N1
Card tmage (standard) on

3505 Card Reader Models B1, B2

Column Binary (#1990) for
2540 Card Read Punch

Card Image (#153 1) for
1442 Card Punch, Modet N2
2501 Card Reader, Models B1, B2
2520 Card Read Punch, Model B1
2520 Card Punch, Models B2, B3
Card Image (standard) on
3505 Card Reader Models B1, B2

51/80-Column interchangeable Read Feed
2540 Card Read Punch. (#4151)
3505-B2 Card Reader (#3921)

(Not available on other card devices)

Punch Feed Read (#5890) for
2540 Card Read Punch
Card Read (#1533) for
3525 Card Punch, Modeis P1, P2, P3

The 1440 instruction M%Gn nnn C is emu-
lated without using a special feature,

Stacker 2 (standard) for
2520 Card Punch, Modeis B2, B3
2520 Card Read Punch, Mode! B1

Stackers R2 and RP3 for reading,
P2 and RP3 for punching (all standard)
for 2540 Card Read Punch
Selective Stacker (#6555) for
3505 Card Reader, Models B1, B2
Stackers 1 and 2 (standard) on
3525 Card Punch, Models P1, P2, P3

Stacker 2.(standard) for
2520 Card Punch, Models B2, B3
2520 Card Read Punch Model Bl

Stackers P2 and RP3 (both standard) for
2540 Card Read Punch

Stackers 1 and 2 (standard) on
3525 Card Punch, Models P1, P2, P3

Stacker 2 (standard) for
2520 Card Read Punch, Mode! Bl

Stackers R2 and RP3 (both standard) for
2540 Card Read Punch

Selective Stacker (6555) for
3505 Card Reader, Models B1, B2

Stacker 2 (standard) for
2520 Card Punch, Models B2, B3
2520 Card Read Punch, Model B1

Stackers P2 and RP3 (both standard) for
2540 Card Read Punch

Stackers 1 and 2 (standard) on
3525 Card Punch, Models P1, P2, P3

Numerical Print Feature (#5381) for
1403 Printer, Model 2

SYSTEM/370 MODEL 145 1/0 DEVICES

" 1442 Gard Punch, Mode! N2

1442 Card Read Punch, Model N1
2501 Card Reader, Models B1, B2
2520 Card Read Punch, Model B1
2520 Card Punch, Models B2, B3
2540 Card Read Punch

3505 Card Reader, Models B1, B2
3525 Card Punch, Models P1, P2, P3
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1442 Card Reader, Mode! 3 1442 Card Read Punch, Model N1
2501 Card Reader, Models B1, B2
2520 Card Read Punch, Model B1
2540 Card Read Punch

" 3505 Card Reader, Models B1, B2
3525 Card Punch, Models P1, P2, P3
{with Card Read Feature)

3215 or 145 Console Printer/Keyboard
Medel 1

1415 Console Unit

* 1403 Printer, Models 1, 2, 3 1403 Printer, Models 2, 3, 7, N1
1443 Printer, Model N1
3211 Printer

Notes:

* Programmed reading on more than one reader, printing on more than one printer, or
punching on more than one punch is not supported,

*% If more than one System/370 direct access storage device is required to correspond
to the 1410/7010 disk storage device being emulated, ail corresponding System/
370 devices must be the same type of direct access storage device, -

1400 MAGNETIC TAPE UNITS MODEL 145 MAGNETIC TAPE UNITS

729 Magnetic Tape Unit
Models It, IV, V, VI
7330 Magnetic Tape Unit

© 2401 Magnetic Tape Unit

2402 Magnetic Tape Unit

2403 Magnetic Tape Unit and Control
Models 1, 2, 3 (7-track)
Models 1, 6 (9-track)

2415 Magnetic Tape Unit and Control
Models 1, 6 (7 or 9-track)

2420 Magnetic Tape Unit
Models 5, 7 (9~track)

3420 Magnetic Tape Unit
Models 3, 5, 7 (7- or 9-track)
Models 4, 6, 8 (9-track)

1400 DISK STORAGE DEVICES MODEL 145 DISK STORAGE DEVICES

2311 Disk Storage Drive, Model 1

2314 Direct Access Storage Facility
Model 1 & A Series

2319 Disk Storage Device

3330 Series Disk Storage

i301 Disk Storage, models 1, 2

1302 Disk Storage, Models 1, 2
2302 Disk Storage, Modeis 1, 2

2314 Direct Access Storage Facility
Model 1 & A Series

2319 Disk Storage Device

3330 Series Disk Storage

Printer feature correspondence is as follows:

1400 PRINTER FEATURE MODEL 145 PRINTER FEATURE

Numerical Print Feature (#5381)
for 1403 Printer, Models 1, 2

Numerical Print Feature (#5381)
for 1403 Printer, Model 2

Interchangeable Chain Cartridge
Adapter (#4740) for
1403 Printer, Models 2, 7

Interchangeable Chain Cartridge
Adapter (#4740) for
1403 Printer, Models 1, 2

1401/1440/1460 Emulator Program for the System/370
Model 145 with Compatibility Feature (#4457 or #4458)
Under 05: 360C-EU-735

The 1401/1440/
1460 Emulator
Program executes as
a problem program
under the Operating System, MFT.or MVT version, using the IBM Compatibility
feature (#4457 or #4458), The combination of the program and the compatibility
feature enables programs written for the IBM 1401, 1440, or 1460 Data Processing
Systems to be executed on the Mode! 145. Most 1401/1440/1460 programs re-
quire na changes for execution under the emulator, although certain special and cust
features are not emulated. Programs written for the 1401 Model G are.not emulated.
Emulation is provided for 1401/1440/1460 systems with main storage sizes from
2,000 to 16,000 positions of core storage.

All hasic features are emulated, along with the following op : E
Print Edit, Inverted Print Edit, High-Low-E qual Compare, Multiple-Divide oncessing
Overlap, Sense Switches, Advanced Programming/indexing, Bit Test, Print Storage,
Additional Print Control, Space Suppression, Selective Stacker.

b 1 foat Aod

The folulowing fea;tuves and opévations are not emulated: Cdlumﬁ Binary, Binary
Transfer, 51-cofumn Card, Punch-Feed Read, Read-Punch Release , Card Image (on
1442), Selective Tape Listing (on 1403), Compressed Tapes.

The tolldwing input/output devices-are not emulated: 1404 Printer, 1444 Card Punch,
1445 Printer, 7340 Hypertape Drive, 1011 Paper Tape Reader, 1012 Paper Tape
Punch, Optical Readers, Magnetic Character Readers, Teleprocessing Devices.

Internal speed (performance of CPU instructions only and weighted by frequency of use)
of the integrated emulator is approximatety 4,9 times that of the 1401 and 1.1 times
the CS40 1401 emulator, Throughput under emulation is not determined as much by
the emulator as it is by the 1400 program being executed. Throughput of 1400 jobs
is affected by the mix of CPU operations (executed by the compatibility feature), input/
output operations (executed by the emulator program), and the amount of interference
from higher priority partitions or regions.

Unlike stand-alone emulators, integrated emulators must share the CPU and input/out-
put devices. with the operating. system, In a system with multiorogramming capability,
however, the time lost waiting for a shared resource is much less on the average than
the time Iost by a stand-alone emulator waiting for its input/output operations to com-
plete.  This reduction in system wait time should increase total system throughput.

The emulator program takes advantage of the multiprogramming facilities of the
Operating System, Other problem programs, such as utility programs, user jobs,
compilers, and more than one "integrated" emulator program can be executed con-
currently, The emulator program uses the data management services of the operating
system, and takes advantage of the automatic allocation of resources and the device
independence achieved by these services, The operating system error recovery pro-
cedures are also used, Both emulator programs® ;obs and System/360 or System/370
jobs can be placed in a single input job stream for processing.

The emulator program allows the user to apply most of his programming resources toward
developing new applications and redesigning existing applications to take full advan—
tage of available Model 145 facvhlues

Card, tape, and disk programs are emulated Cards and tapes, used and produced by
the 1401/1440/1460 system.or by other emulator programs, and mixed parity tapes,
are emulated. Disk files must be converted before they can be used by the emulator
program, Two tape formatting programs are provided with the emuiator program: (1) to
assist the user in converting his tape. files before emulation so they can be used more
efficiently by the emulator program, and (2) to convert tape files prodiiced during emu-
lation back to the 1401/1440/1460 format so they can be used cn the original sys-
tem, In addition, a disk fovmattmg progyam is provnded to assust the user in convertmg
his disk files.

Disk files created by the 1401/1440/1460 system or a stand-alone emulator program
must be dumped onto tape using a 1401/1440/1460 utility program, and then re-
stored to disks that have been formatted by the disk formatting program. - Both the disk
formatting program and the tape formatting programs run as problem programs under the
operating system.

System Requirements; The emulator program requires the Mode! 145 , the Compatibility
eature (¥

or #4458), enough main storage for the operating system under which the

emulator program is run (MFT or MVT), the emulator functions required for the system
being emulated {emulator program and buffers), the 1401/1440/1460 program, and
enough Mode! 145 devices to correspond to the emulated 1401/1440/1460 devices,
in addition to the devices required for the operating system,

Input/Output Device Correspondence is-as follows: .
1401/1440/1460 1/0 Device 1 Model 145 1/0 Device

1401 Card Read Punch- Any card reader or card read punch
supported by the queued sequential
access method of the Operating
System,,

1442 Card Read Punch

1403 Printer Any printer supported by the queued
sequential access method of the

1443 Printer Operating Syslem

729 11, IV, V, VI Tape Unit or
7330 Magnetic Tape Unit, o
7335 Magnetic Tape Unit .

Any tape umt or direct access slorage
device supported by the basic sequentia!
access method of the Operating System.

1407 Console Inquiry Station
or 1447 Console

Any operator's console supported
by the Operating System,

1301 Disk Storage, or 1311
Disk Storage Drive, or:1405
Disk Storage, Model 1 or 2

Any direct access storage device
supported by the basic direct
access method of the Operating
System. 11

SRL Publication: IBM Operating System: 1410/1440/1460 Emulatar on Models
13571357155 (GC33-2008), - :

: i

+ Programmed reading on more than one nodv printing on Mthanono printer, or punching on
mﬁlmmwnctnnm-u

MmonmlnomWnnmmodlmmmmmlswlmwwwmmw

1401/1440/1480 disk storage devics, sll eovmonding System/370 devices must be the ssme type
‘of direct access storage device.

Not to be reproduced without written permission

A precise performance estimate cannot be given.
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1410/7010 Emulator Program for the System/370 Model 145
with Compatibility Feature nder -

The 1410/
7010 Emulator
Program executes
as a problem program under the Operating System, MFT or MVT version, using the
1BM 1401/1440/1460, 1410/7010-Compatibility Feature #4458), The com-
bination of the program and the compatibility feature enables programs written for the
1410 or 7010 Data Precessing Systems to be executed on the Modet 145, Most
1410,/7010 programs require no changes for execution under the emulator, although
certain special and custom features are not emulated, Emulation is provided for
1410/7010 systems with main storage sizes from 10,000 to 100,000 positions of
core storage,

All basic features are emulated, along with the following optional features: Processing
Overlap, Priority Processing, Two Channels on 1410, Inverted Print Edit, 7010
Second, Third, and Fourth Data Channels, 7010 Store and Restore Status, 7010
Floating Point Arithmetic feature,

The following features and operations are not emulated: 1401/1410 Compatibility
Mode, Column Binary, Stacker Select, 51-column Card, 1410/7010 Diagnostic
Instruction Branch on Tape Indicate J (1) K, 7010 Diagnostic Instruction Branch on

C Bit, 7010 Program Relocation and Storage Protection, 7010 Interval Timer, Disk
CE Track Operations (i.e, , Operation with CE Switch On),

The following input/output devices are not emulated: 1311 Disk Storage Drive, 1405
Disk Storage, 7340 Hypertape Drive, 1011 Paper Tape Reader, 1012 Paper Tape
Punch, Magnetic Character Readers, Teleprocessing Devices, Optical Readers,

1442 Card Reader,* Model 3,

Internal speed (performance of CPU instructions only and weighted by frequency of use)
of the integrated emulator is approximately two times that of the 1410, and approxi-
mately 0,67 times that of the 7010, Throughput under emulation is not determined

as much by the emulator as it is by the 1410/7010 program being executed, Through-
put of 1410/7010 jobs is affected by the mix of CPU operations (executed by the
compatibility feature), input/output operations {(executed by the emulator program), and
the amount of interference from higher priority partitions or regions, A precise perfor-
mance estimate cannot be given,

Unlike stand~-alone emuiators, integrated emulators must share the CPU and input/
output devices with the operating system, In a system with multiprogramming capability,
however, the time lost waiting for a shared resource is much less on the average than
the time lost by a stand-alone emulator waiting for its input/output operations to com-
plete, This reduction in system wait time should increase total systeni throughput,

The emulator program takes ad ge of the muttip facilities of the
Operating System, Other problem programs, such as utility programs, user jobs,
compilers, and more than one "integrated” | program can be ted con=
currently,

The emulator program uses the data management services of the operating system, and
it takes advantage of the automatic allocation of resources and the device independence
achieved by these sefvices, The operating system error recovery procedures are also
used, Both emulator program jobs, System/360 jobs and System/370 jobs can be
placed in a single input job stream for processing. The emulator program allows the
user to apply most of his programming resources toward developing new applications
and redesigning existing applucauons to take full advantage of available Mode! 145
facilities,

Card, tape, and disk programs are emulated., Cards and tapes used and produced by
the 1410/7010 system or by other emulator programs, and mixed parity tapes, are
emulated, Disk files must be converted before they can be used by the emu Iator program,
Two tape formatting programs are provided with the emulator program: (1) to assist the
user in converting his tape files before emulation so they can be used more efficiently
by the emulator program, and (2) to convert tape files produced during emulation back

to the 1410/7010 format so they can be used on the original system, In addition, a
disk formatting program is provided to assist the user in converting his disk files,

Disk files created by the 1410/7010 system or a stand-alone emulator program must
be dumped onto tape using a 1410/7010 utility program, and then restored ta disks
that have been formatted by the disk formatting program, Both the disk formatting pro-
gram and the tape formatting programs run as problem programs under the operating
system,

System Requirements: The emulator program requires a Model 145, the Compatibility
Teature (=4458), enough main storage for the operating system under which the
emulator program is run (MFT or MVT), the emulator functions required for the system
being emulated (emulator program and buffers), and the 1410/7010 program; and
enough Model 145 devices to correspond to the emulated 1410/7010 devices, in
addition to the devices required for the operating system,

Input/Output Device Correspondence is as follows:
1410/7010 1/0 Device** Mode! 145 1/Q Device

1402 Card Read Punch Any card reader or card read punch supported
hy the queued sequential access method of the
operating system,

1403 Printer Any printer supported by the queued sequential

access method pf the operating system,
729 1t, IV, V, Vi Tape Unit
or 7330 Magnetic Tape Unit

Any tape unit or direct access storage device
supported by the basic sequential access
method of the operating system,

Any operator's console supported by the
operating system,

1415 Console Printer

1301 Disk Storage, Meodel 1 or 2,
1302 Disk Storage, Model'1 or 2,
2302 Disk Storage, Model 1 or 2

SRL Publication: I)BM Operéting System: 1410/7010 Emulator on Models 145/
T85(GC33-2009

Any direct access storage device supported
by the basic direct access method of the
operating system, ***

“  Can be emulsted if running on 1402 mode.

** Programmed reading on more than one reader, printin i i
g on more than one printer, ol
more than one punch is not supported. k ' W"Chmg o

“**1f more than one System/370 direct access storage device is ri
equired to correspond to the 1410/7010 .
disk storage device being emulated, all corr nding Syst di
direct accass storape dewica, esponding System/370 devices must be the same type of

Emulating the 1401/1440/1460 on the IBM System/370 Mode!l  The 1401/
sing 1440/1460
Emulator Pro-

gram is a Type | program that is executed as a problem program under the Disk Opera~
ting System, using the IBM Compatibility Feature #4457),. The combination of the
program and the compatibility feature enables programs written for the IBM 1401,
1440 or 1460 Data Processing Systems to be executed on the Model 135, Most
1410/1440/1460 programs require no changes for execution under the emulator,
although certai | and custom features are not emulated, Programs written for
the 1401 Model G are emulated, Emulation is provided for 1410/1440/1460
systems with main storage sizes from 1,400 to 16,000 positions of core storage,

All basic features are emulated, along with the following optional features: Expanded
Print Edit, Inverted Print Edit, Hjgh-Low~Eyual Compare, Multiply-Divide, Proces~
sing Overiap, Sense Swnu:hes Advanced Programming/Indexing, Bit Test, Print

Storage, Additional Print Control Space Suppression, Column Binary, Bmaty Trans-
fer, 51-Column Card, Punch-Feed Read, Card Image (on 1442), Selective Stacker,

The following features and operations are not emulated: Selective Tape Listing (on
1403), Compressed Tapes, Read Compare (1404),

The following input/output devices are not emulated: 1445 Printer, 7340 Hypertape
Drive, 1011 Paper Tape Reader, 1012 Paper Tape Punch, Optical Readers, Mag-~
netic Character Readers, Teleprocessing Devices, Audio Response Units, and 1404
printer in cut card mode,

The 1401 Model G is emulated.

Throughput under emulation is not determined as much by the emulator as it is by the
1400 program being executed. Throughput of 1400 jobs is affected by the mix of
CPU operations (executed by the compatibility feature and/or the emulator program),
input/output operations (executed by the emulator program), and the amount of inter~
ference from higher priority partitions. A precise performance statement cannot be
given, .

The emulator program takes ad ge of the multiprog facilities of the Disk
Operating System, Other problem programs, such as utility programs, user jobs,
compilers, and more than one "integrated" emulator program can be executed concur-
rently, The emulator program uses the data management services of the operating
system, and it takes advantage of the device independence achieved by these services,
The operating system ervor recovery procedures are also used, Both emulator jobs
and System/370 jobs can be placed in a single input job stream for processing.

-Card, tape, and disk programs are emulated. Cards and tapes used and produced by

the 1401/1440/1460 system or by other emulated programs, and mixed parity tapes,
are emulated.

Two-tape formatting programs are provided with the emulator program: (1) to assist

the user in converting his tape files before emulation so they can be used more effi-
ciently by the emulator program, and (2) to convert tape files produced during emula-
tion back fo the 1401/1440/1460 format so they can be used on the original system,

Disk files created by the 1401/1440/1460 System must be copied on a tape using
3 1401/1440/1460 utility program on'a 1401/1440/1460 System and then re-
stored to disk by emulating Qhe 1401/1440/1460 utility program on a Mode! 135,

Disk fiies created by emutator program (CS/30 and CS/40) can be used without con-
version or they can be converted by using the technique described above. Converted
files are processed more efficiently,

System Requirements: For emulation, the Model 135 must be equipped with the 1BM
Compatibility Feature (#4457), 1401/1440/1460 devices are emulated by corre-
sponding Model 135 input/output devices, There must be sufficient main storage for
the versjon of the operating system used, for the emulator functions required for the
emulated system, and for the 1401/1440/1460 program being emulated.

Input/output device corvespondencé between a 1401, 1440, or 1460 System and a
Model 135 is described in the following table:

Not o be reproduced without written permission
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1401/1440/1460 1/0 DEVICES

1402 Card Read Punch '
Model 1(1401 Models A,B,C,E,P)
Modei 2 (1460)
Model 6 (1401 Model H3)
Models 4, 5:(1401 Model G)

1442 Card Read Punch
Mode! 1 (1440 - One stacker)
Mode! 2 (1440 - Two stackers)

1442 Card Reader
Mode! 4 (1440 - Two stackers)

1444 Card Punch (1440)

1407 'Consoie Inquiry. Station
(all 1401 Models except 1401
Model A)

1447 Console
Model 1 Console (1440, 1460)
Mode! 2 Inquiry Printer and Key-
board (1440, 1460)
Model 3 Inquiry' Prmter and Key-
board and Cohtro! (1440, 1460)

1400 MAGNETIC TAPE UNITS

729 Magnetic Tape Units
Models I1,IV,V,VI (1401, 1460)
7330 Magnetic Tape Unit (1401, 1460)
7335 Magnetic Tape Unit (except 1440
Mode! A2)

1400 DISKv STORAGE DEVICES

1301 Disk Storage
Models 11, 12 (1440, 1460)

1311 Disk Storage Drive
Model 1 (1440, 1460)
Model 2 (1401, 1440, 1460)
Model 4 (1401)

1405 Disk Storage
Models 1, 2 (1401).

1400 PRINTERS

1403 Printer
Model 1 (1401 Models A,B,E,F)

|BM ‘System/360 --370 Programming

Conversion/Service

SYSTEM/370 MODEL 135 1/0.DEVICES

1442 Card Punch, Model N2

1442 Card Read Punch, Mode! N1
2501 Card Reader, Models B1, B2
2520 Card Punch, Models B2, B3
2520 Card Read Punch, Model B1
2540 Card Read Punch’

3505 Card Reader Models B1, B2
3525 Card Punch Models P1, P2 P3

1442 Card Punch, Model N2

1442 Card Read Punch, Model N1
2501 Card Reader, Models B1, B2
2520 Card Punch, Models B2, B3
2520 Card Read Punch, Modei B1
2540 Card Read Punch

3525 Card Punch, Models P1, P2, P3

1442 Card Read Punch, Mode! N1

2501 Card Reader, Models B1, B2

2520 Card Read Punch, Model B1

2540 Card Read Punch

3505 Card Reader Models B1, B2

3525 Card Punch Models P1,P2,P3
(with Card Read Feature)

1442 Card Punch, Medel N2

1442 Card Read Punch, Mode! N1
2520 Card Punch, Models B2, B3
2520 Card Read Punch, Mode! B1
2540 Card Read Punch

3525 Card Punch, Models P1, P2, P3

3215 or 3210 Console
Printer/Keyboard

3215 0r 3210 Console
Printer/Keyboard

MODEL 135 MAGNETIC TAPE UNITS

2401 Magnetic Tape Unit
2402 Magnetic Tape Unit
2403 Magnetic Tape Unit and Control
2404 Magnetic Tape Unit and Control
Models 1, 2, 3 (seven track)
Models 1 2 3,4, 5, 6 (nine track)
2415 Magnetlc Tape Umt and Control
Models 1, 2, 3, 4, 5, 6 (seven track
or nine track)
2420 Magnetic Tape Unit Models
5, 7 (nine-track)
3410 Magnetic Tape Unit Mcdels
1,2,3
3411 Magnetlc Tape Unit and Control
Models 1, 2, 3
3420 Magnetic Tape Unit Models
3,5, 7 (7-or 9-track) .

MODEL 135 DlSK STORAGE DEVICES

'2311 Disk Storage Drlve, Model 1- < *

2314 Direct Access Storage Facility
Model 1 & A Series

2319 Disk Storage Facility

3330 Series Disk Storage

2319 Disk Storage Facility

2311 Disk Storage Drive, Model 1

2314 Direct Access Storage Facility
Model' 1 & A Series

3330 Series Disk Storage

MODEL 135 PRINTERS
1403 Printer, Models 2, 3, 7, N1

Model 2 (1401 Models A,B,C,D,E,
~and F, 1440, 1460)
 Model 3 (1440, 1460)

Model 5 (1440)

Model 6 (1401 Model H3, 1440)

Mode! 4 (1401 Model @

1404 Printer
Mode! 2 (alf 1401 models except
- 1401 Modeis A,D,H)
Continuous form only

1443 Printer
Models 1, 2 (1440)

Notes:

P 360C.20
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1443 Printer Model N
3211 Printer

1403 Printer, Models 2, 3, 7, N1

1443 Printer, Model N1
3211 Printer

1403 Printer, Models 2, 3, 7, N1

1443 Printer, Model N1
3211 Printer

Programmed reading on more than one reader, printing on more than one printer, or
punching on more than one punch is not supported,

If more than one System/370 direct access st

‘device is required to cor

to the emulated 1401 /1440/1460 disk storage devxce all corresponding Sys;em/
370 devices must be the same type of direct access storage device,

Input/Output feature correspondence between 1401, 1440, or 1460 System and a
Mode! 135 is described in the following table:

1400 DEVICE FEATURE

Cotumn Binary (#1990) for -
1402 Card Read Punch, Model 1

Card Image (#1531) for
1442 Card Read Punch, Models 1, 2

" Card Image (#1531) for

1442 Card Reader, Mode!l 4

Binary Transfer (#1468) for ,
1402 Card Read Punch, Model 3

51-Column Interchangeable Read Feed
(#4150) for 1402 Card Read Punch,
Models 1,3,6

Punch Feed Read #5890) for
1402 Card Read Punch,
Models 1, 3, 6
Models 4, 5 for 1401

Modet G

Note: This feature is required to execute the
Read Punch Feed Instruction (4R) of the 1401

Punch Column Skip (#5880) for
1442 Card Read Punch, Models 1,2

Selective Stacker (#6406) vfor
1442 Card Read Punch, Model'1 .

Notto bé keproduced without written permission

MODEL 135 DEVICE FEATURE

Column Binary (#1990) for
2540 Card Read Punch

Card image (#1531) for
1442 Card Punch, Model N2
2501 Card Reader Models B1, B2
2520 Card Read Punrh Model Bl
2520 Card Punch, Models B2, B3
Card image (#1532) for
1442 Card Read Punch, Model N1
Card Image (Standard) on
3505 Card Reader Models B1, B2

Column Binary (#1990) for
2540 Card Read Punch

Card Image (#1531) for
1442 Card Punch, Mode! N2

© 2501 Card Reader, Models B1, B2
2520 Card Read Punch, Model Bl
2520 Card Punch, Models B2, B3

Card Image (#¥1532) for

1442 Card Read Punch, Model N1
Card Image (Standard) on

3505 Card Reader Modeis B1, B2

Column Binary (#1990) for
2540 Card Read Punch

Card Image. #1531) for
1442 Card Punch, Model N2
2501 Card Reader, Models B1, B2
2520 Card Read Punch, Model B1
2520 Catd Punch, Models B2, B3
Card Image (Standard) on
3505 Card Reader Models B1, B2

51/80-Column Interchangeable Read
Feed for 2540 Card Read Punch
#4151)
3505-B2 Card Reader #3921)
(Not available on other card devices)

Punch Feed Read (#5890) for
© 2540 Card Read Punch

The 1440 instruction M%Gn nnn C is emu~
lated without using a special feature.

Stacker 2 (standard) for
2520 Card Punch, Models B2, B3
2520 Card Read Punch, Model B1

Stackers R2 and RP3 for reading,



-1, —

Alternate Stacker (standard) for
1444 Card Punch

Stackers 1 and 2 (both standard) for
1402-Card Read Punch

Stackers 4 and 8 (both standard) for
1402 Card Read Punch

Numérical Print Feature (#5381) for
1403 Printer, Models 1, 2

IBM System/360 - 370 Programming
Conversion/Service

P2 and RP3 for punching (all standard)
for 2540 Card Read Punch

Stackers 1 and 2 (Standard) on
3525 Card Punch Models P1,P2 P3

Stacker 2 (standard) for
2520 Card Punch, Models B2, 83
2520 Card Read Punch,.Model B1

Stackers P2 and RP3 (both standard) for
2540 Card Read Punch -

Stackers 1 and.2 (Standard) on
3525 Card Punch Models P1,P2,P3

Stacker 2 (standard) for
2520 Card Read Punch, Model B1

Stackers R2 and RP3 (both standard) for
2540 Card Read Punch

Stacker 2 (standard) for
2520 Card Punch, Models B2,
2520 Card Read Punch, Model B1

Stackers P2 and RP3 (oth standard) for
2540 Card Read Punch

Stackers 1 and 2 (Standard) on
3525 Card Punch Models P1,P2,P3

Numerical Print Feature #5381) for
1403 Printer, Mode! 2

Selective Stacker #6555) for
3505 Card Reader Models B, B2

Not to be reproduced without written permission
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1401/1440/1460 Emulator Program for the System/370
WModel 135 with Compatibility Feature #4457) Under 0S: 1460 Emulator Program

The 1401/1440/

TE. Programming . IBM _System/360 - 370 Programming
= ‘ Conversion/Service

Nov 73

1407 Coﬁsole !nqhiry Station
or 1447 Consote - ’

Any operator's console supported
by the Operating System,

360C-EU-735 tes as a probl

) oroaram under the
Qperating System, MFT or MVT version, using the IBM Compatibility feature
(#4457), The combination of the program and the compatibility feature enables pro-
grams written for the IBM 1401, 1440, or 1460 Data Processing Systems to be
executed on the Model 135. Most 1401/1440/1460 programs require no changes
for execution under the emulator, although certain special and custom features are not
emulated. Programs written for the 1401 Mode! G are not emulated. Emulation is
provided for 1401/1440/1460 systems with main storage sizes from 2,000 to
16,000 positions of core storage.

All basic features are emulated, along with the following optional features: Expanded
Print Edit, Inverted Print Edit, High-Low-E qual Compare, Multiple-Divide Processing
Overlap, Sense Switches, Advanced Programming/Indexing, Bit Test, Print Storage,
Additional Print Control, Space Suppression, Selective Stacker.

The following features and operations are not emulated: Column Binary, Binary
Transfer, 51-column Card, Punch-Feed Read, Read-Punch Release, Card Image (on
1442), Selective Tape Listing (on 1403), Compressed Tapes.

The following input/output devices are not emulated: - 1404 Printer, 1444 Card Punch,
1445 Printer, 7340 Hypertape Drive, 1011 Paper Tape Reader, 1012 Paper Tape
Punch, Optical Readers, Magnetic Character Readers, Teleprocessing Devices.

Throughput under emulation is not determined as much by the emulator as it is by the
1400 program being executed. Throughput of 1400 jobs is affected by the mix of
CPU operations (executed by the compatibility feature and/or the emulator programs),
input/output operations (executed by the emulator program), and the amount of interfer-
ence from higher priority partitions or regions. A precise performance estimate cannot
be given.

Unlike stand-alone emulators, integrated emulators must share the CPU and input/out-
put devices with the operating.system. In a system with multiprogramming capability,
however, the time lost waiting for a shared resource is much less on the average than
the time lost by a stand-alone emulator waiting for its input/output operations to com-
plete. This reduction in system wait time should increase total system throughput,

The emulator program takes advantage of the muitiprogramming facilities of the MFT
options of S/370, Other problem programs , such as utility programs, user jobs,
compilers, and more than one "integrated” emulator program can be executed concurrent-
ly. The emulator program uses the data management services of the operating system,
and. takes advantage of the automatic allocation of resources and tie device indepen-
dence achieved by these services, The operating system error recovery procedures are
also used. Both emulator programs' jobs and System/360 jobs or System/370 jobs
can be placed in a single input job stream for processing,

The emulator program allows the user to apply most of his programming resources toward
developing new applications and redesigning existing applications to take full advan-
tage of available Model 135 facilities.

Card, tape, and disk programs are emulated. Cards and tapes, used and produced by
the 1401/1440/1460 system or by other emulator programs, and mixed parity tapes,
are emulated, Disk files must be converted before they can be used by the emulator
program. Two tape formatting programs are provided with the emulator program: (1) to
assist the user in converting his tape files before emulation so they can be used more
efficiently by the emulator program, and (2) to convert tape files produced during emu~
lation back to the 1401/1440/1460 format so they can be used on the original sys-
;em. In ?ddition, a disk formatting program is provided to assist the user in converting
is disk files,

Disk files created by the 1401/1440/1460 system or a stand-alone emulator program
must be dumped onto tape using a 1401/1440/1460 utility program, and then re-
stored to disks that have been formatted by the disk formatting program, Both the disk
formatting program and the tape formatting programs run as problem programs under the
operating system,

System Requirements: The emulator ptogram requires the Model 135, the Compatibility
Feature ((2457), enough main storage for the MF T option of the operating system,
additional control storage (Control Storage Requirements) the emulator functions re-
quired for the system heing emulated (emulator program and buffers), the 1401/1440/
1460 program, and enough Model 135 devices to correspond to the emulated 1401/
1440/1460 devices, in addition to the devices required for the operating system,

Input/Qutput Device Correspondence is as follows:
1401/1440/1460 1/0 Device ¥ Model 135 1/0 Device
1401 Card Read Punch Any card reader or card read punch
supported by the queued sequential

access method of the Operating
System,

1442 Card Read Punch

1403 Printer Any printer supported by the queued
sequentiai access method of the

1443 Printer Cperating System,

Any tape unit or direct access storage -
device supported by the basic sequential
access method of the Operating System.

729 11, IV, V, VI Tape Unit or
7330 Magnetic Tape Unit, or
7335 Magnetic Tape Unit

‘f Programmed reading on more than one reader, printing on more than one printer, or punching on
more than one punch is not supported.

1301 Disk Sterage, or 1311
Disk Storage Drive, or 1405
Disk Storage, Modei 1.or 2

Any direct access storage device
supported-by the basic direct
access method of the Operating
System. t1

++If more than one Syst'em/37‘0 direct access storage device is required toA correspond
to the emulated 1401/1440/1460 disk storage device, atl corresponding System/
370 devices must be the same type of direct access storage device.

05-7070/7074 integrated Emulator for The 707X Emulator executes as

ystem ode 4 B : a problem program under the MFT

; or MVT option of OS on a Sys-

tem/370 Model 155, 155 II, 158 equipped with the 7070/7074 Compatibility
Feature #7117, The 707X Emulator enables the Model 155, 155 11, 158 to exe-
cute, under the Operating System, programs written for an IBM 707X Data Processing
System with 10,000 words of storage. Most 707X programs that are not time-
dependent can be executéd without modification. Certain devices and features of the
707X system are not emulated,

Problem programs such as user jobs, utility programs, compilers, or teleprocessing
can be executed concurrent with the 70.7X Emulator in main storage. The Emulator
allows the user to direct his programming resources toward developing new applications
and redesigning existing applications to take advantage of System/370 facilities.

The Emulator uses the data management services of the Operating System, thereby
achieving device independence and the automatic allocation of system resources,

Performance: The internal speed (that is, the speed for performing 707X CPU instruc-
tions, weighted by frequency of use) of the Emulator is up to 1.1 times for Model

155 and 1,2 times for Mode! 158 the internal speed of the IBM 7070/7074
Stand-Alone Emulator for System/360 Model 50 or up to 2,75 times for Model 155
and 3.0 times for Model 158 the IBM 7070, Throughput depends upon the follow-
ing factors: the mix of 707X CPU operations part of those being CPU operations
executed by the compatibility feature, the 707X CPU and input/output operations
simulated by the Emulator Program, and the amount of interruption from higher

priority partitions or regions and from the Operating System,

Two tape formatting programs are provided with the Emulator to assist the user in con-
verting 707X tape files before emulation so that they can be processed more
efficiently by the Emulator, and in converting tape files produced during emulation so
that they can be used on the original system.

The following CPU features are not emulated: Additional Storage and associated in-
structions ... Interval Timer Instructions ... Customer Engineer Diagnostic Instructions
... Optional Feature Instructions (except Floating Point which is emulated).

The following input/output devices are not emulated: 7907 Data Channel ... 7900
Inquiry station ... 7300 Disk Storage ... 7500 Card Reader ... 755@ Card Punch
... 7400 Printer ... 7603 Input/Output Synchronizer.

The following input/output features are not emulated: Tape Read all Alpha ... Read
Binary Tape ... Tape Read/Write from 707X locations 9990-9999 ... 720 Tape
Switching Feature ... Unit Record Priority Interrupts ... Unit Record Signal.

System Requirements: The 707X Emulator requires a System/3 O Model 155,

, equipped with the 7070/7074 Compatibility Feat re; it requires enough
System/370 devices to cortespond to the 707X devices on the ystem being emulated
in addition to devices required by the Operating System; it requir s enough main
storage for the option of the Operating System being used (MFT or MVT), the emulator
functions needed for the 707X system heing emulated, and the 707X program being
executed.

Excluded Feature: The Model 155, 155 11, 7070/7074 compatibility feature
7117 cannot be installed with the Extended Floating Point Feature 3700,
Input/output device correspondence is as follows:

707X Device System/3 70 Device

7150 Console Model 155 Console

7501 Console Card 1442 Card Read Punch, 2501 Card Reader,

Reader 2520 Card Read Punch, 2540 Card Read Punch
with 2821 Control Unit, or any other SYSIN devices
supported by the Queued Sequential Access Method
of the Operating System

729 WAVANI 2400 Series Magnetic Tape Units (Models 1, 2,

Magnetic Tape Unit 3, 4, 5 or 6) or 2420 Magnetic Tape Unit (Models
5 or 7) or any other tape unit supported by the Basic
Sequential Access Method of the Operating System*

or direct access devices,**

* All seven-track tape drives used for 707X - compatible tapes must have the
Seven-Track Compatibility Feature.

%% A 707X tape in spanned variable~length format may be kept on any System/370
direct access device supported by BSAM, The file will appear to he a tape to
the 707X program which can access it only through tape commands.

SRL Publications; 7074 0S Emulator on System/370 (GC27-6948),

Not to be reproduced without written permission
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Basic Program Material: .
Documentation: Basic Program Material List ... User's information SRL: Emulat-
ing the 7074 on the System/370 Models 155 and 165 using 0S (6027-6948
and TNLs GN27-1365 and 1372) .
Machine Readable: load module, ion macro definition, User
SYSOUT Writer, and sample program are available on a 2400 magnetic tape 9-
track (800 or 1600 bpi).

Optional Program Material:

Documentation: Optional Program Material list, PLM: Program to emulate the 7074
on the System/370 Mode! 155 using 0S (GY27-7238).

Machine Readable: source statements and macros are available on a 9-track

2400 magnetic tape (800 bpi).
Program Listings: are available on mi

fiche from Mechanicsburg (GJD1-1643-0),

Ordering Information: Program Number 360C-EU-741

Program Number Distribution Medium User Volume
Extension Type Code Requirement
Basic 2311 DTR 7DC/800 26 none
DTR 9/800 28 none
DTR 9/1600 29 none
2314 DTR 7DC/800 26 . none
DTR9/800 28 none
DTR 9/1600 29 none
3330 DTR 7DC/800 26 none
DTR 9/800 28 none
DTR 9/1600 29 none
Optional none MT 7DC/800 26 1
DTR 9/800 28 none
DTR 9/1600 29 none

Additional copies of the form numbered manual should be of d fron;M chanicsb g -

not from PID,

It allows the user to run Mode! 20
programs under the Disk Operating .

SFstem/S()O Model 20 Emulator on Sgstem£§70
ode! under ~1C- s
"System using the Model 20 Com-

patibility Feature #7520 of the System/370 Model 135,

It allows Model 20 programs to be run in a stacked-job environment mixed with System/
370 jobs. It takes advantages of the multiprogramming facilities of DOS,

If SYSRDR is assigned to a magnetic tape or a disk unit, that device must imut all ‘
of the DOS control cards that normally are included in the job stream,

The Model 20 CPU instructions are executed by the Compatibility Feature, except.
the Halt and Proceed (HPR) set PSW (SPSW), and all SS-format instructions which
are ted by the I The emulator program uses the physical I0CS
capabilities of DOS to emulate the Model 20 1/0 instructions,

Card, Tape and Disk programs are executed, Cards and Tapes used and produced by
the System/360 Model 20 or by the System/360 Model 25 in Mode 20 can be used
by the emulator p without ch , except T-track tapes in mixed parity or
density which are not ted by the Disk d by the System/
360 Mode! 20 or by the System/360 Model 25 in Mode! 20 mode must be copied
on a tape by running a Model 20 utility program on their original system, and then
restored to disk by emulating the Model 20 utility program on a Model 135, Each
Model 20 disk volume is converted into a DOS DAM file, Three 2311 Model 11
volumes can be emulated by one module of an IBM 2319,

Restrictions: .
" Model 20 devices and features /functions not emulated are:

1419, 1255, and 1259 Magnetic Character Readers
1270 Optical Reader Sorter
2560 Sort/Merge, and only one punch path
Bmary Sy b tions Adapter
tions Ada ter Special Featu
1401/1440 Compatibility Feature for $/360 Model 20
Submodel 5
Dual Feed Carriage Feature of the 2203 Printer
Selective Tape Listing Feature of the 1403 Printer

ited using the are;

Programs that cannot be

Time-dependent programs

Programs using mixed parity or mixed density on 7-track tape
Programs using ASCIl Code ’

Programs using the DIAGNO SE instruction

Programs using the two commands for the Universal Character
. Set Feature of the IBM 1403 Printer

The emulated Model 20 error condition will always be that of the
Model 20 Submodel 5

[ I '}
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Wodel 135 must have:

System/360 Mode! 20, the System/370

. The Model 20 Compatibility Feature #7520
. For control storage requirements, refer to page M 3135, 1 of the sales manual

Enough main storage for the routines needed to emulate the Model 20, for
emulated Model 20 core storage, and for the DOS supervisor

System/370 input/output devices that correspond to the System/360
Model 20 input/output dev:ces being emulated,

The 1 /0 device.required by DOS,

Main Storage Requirements: The System/370 Model 135 main storage illustrated

elow includes the emulator routines and emulated Model 20 core storage, It does
not include the main storage occupied by the DOS supervisor,
MAIN STORAGE REQUIRED (In K Bytes)
Model 20 Model 20 Model 20 Model 20 Model 20
Core Card * Card & Tape Card & Disk Card, Tape
Storage ' System System System & Disk System
4 12 Co- - -
8 16 19 - -
12 20 23 27 29
16 24 27 31 33
24 32 35 39 41
32 - 43 a7 49

* Card devices include the IBM 2501, the IBM 2520 or 2560, the IBM 1442

and the IBM 1403 or 2203,

Auxiliary Storage Required (On a 2316)

Source Statement Library: 2261 blocks
Relocatable Library: 173 blocks
Core Image Library: '19 blocks

See SRL GC24-5036 - Disk Operating System System Control and System Semce

Program,
Input/Output device dence is as follows:
Model 20 Devices - " Emulated By:

2415 Magnetic Tape Unit,
Models 1 to 6

2401 Magnetic Tape Unit and Control,

Models 1,2, 4

-2311 Disk Storage Drive, Models 11
and 12 |

1259 Magnetic Character Reader
1255 Magnetic Character Reader
1419 Magnetic Character Reader

1270 Optical Reader Sorter Models

1,2,
Binary Sy
Adapter
2152 Printer-Keyboard

3,21, 22, 23
N . ‘t

2501 Card Reader, Models Al and
A2 (3) @)

Not to be reproduced without written permission

2401 Magnetic Tape Unit, Models 1 to 6
and 8 attached to the 2803 or 2804
Contro! Unit

2415 Magnetic Tape Unit and Control
Models 1 to 6

2420 Magnetic Tape Unit, Models 5
and 7.attached to-the 2803 Control
Unit

3420 Magnetic Tape Unit, Models 3, 5
and 7 attached to the 3803 Control
Unit

2311 Disk Storage Drive, Model 1
attached to the 2841 Contro! Unit

2312 Disk Storage Model Al
2313 Disk Storage Model Al

2314 Direct Access Storage Facility
Modéls 1, Al, Bl

'2318 Disk Storage Model A1

" 2319 Disk Storage Models A1, A2, Bl,’
B2

3330 Series Disk Storage
Not emulated
Not emulated
Not emulated
Not emulated

Not emulated .

3210 Console Printer' Mode! 1

3215 Console Printer

2501 Card Reader, Models B1 and B2
2520 Card Read Punch, Mode! B1

2540 Card Read Punch attached to the
2821 Control Unit

3505 Card Reader, Models B1 and B2

3525 Card Punch, Models P1, P2, and
P3 Q)



2

2

A3 4)
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520 Card Read Punch, Model A1

2520 Card Read Punch, Model B1 -
(3) (4) il

3525 Card Punch; Models P1, P2, and "~
P3 (1)

2520 Card Read Punch, Model B1
2520 Card Pum:h Models B2 and B3 *

2540 Card Read Punch attached to the
2821 Control Unit

3525 Card Punch, Models. P1, P2, and
P3 (1) or (2) with or w:thout Card Read
feature °

2520 Card Read Punch, Model B1 )
* 2520 Card Punch, Models B2.and B3

2540 Card Read Punch attached to the
2821 Control Unit. - )

- 3525 Card Punch, Models P1, P2, and

P3 (1)or(2) -
560 Multi-Function Card Machine, 3505 Card Reader, Models Bl and B2,
Models Al and A2 (Model Al with and

3525 Card Punch, Models P1, P2, and
P3 with one of the Card Print feature

520 Card Punch, Models A2 and

442 Card Punch, Mode! 5 (3)(4) .

feature) (4)

ort and merge capabilities are not (optional) (1)

emulated )

403 Printer, Models 2, 7, and N1 1403 Printer, Models 2, 3, 7 and N1
@) or ’
203 Printer, Models Al and A2 (4) 1443 Printer, Model N1

elective Tape Listing Feature of the
1403 and Dual Feed Carriage
Features of the 2203 are not
emulated

3211 Printer attached to the 3811
Printer Contro! Unit

(1) The 3505 Card Reader must be equipped with the 3525 Read/Punch Adapter

feature #8105; the 3525 Card Punch must be equipped with the Ca.rd Read
feature #1533,

The 3505 Card Reader must be equipped with the 3525 Punch Adapter feature
#8103,

The System/370 2520 Card Read Punch, Model B1, or the 3525 Card
Punch cannot emulate more than one of the foliowing devices at a time:

- 2501 Card Reader, Models A1, A2 -
- 2520 Card Read Punch, Model Al or 2520 Card Punch Models A2, A3
- 1442 Card Punch, Model 5

When device mdependence is used, add the System/370 Magnehc Tapes and
Disk Storage in the list of correspondmg System/370 devices,

@

3

@)

Device Independence: This option allows faster S/370 I/0 devices such as disks or

pes to be used to replace unit record devices when emulating Model 20 programs .

This is particularly advantageous when emulating Model 20 programs which make use of
intermediate card files, since tape and disk devices transfer data at much higher speeds

than do unit record devices.

envir

Also, in a multip , unit record devices

no fonger need to be dedicated to the emulator partition .

The additiona! storage required by this option is 6K plus buffer areas.

Model 20 features and instructions not emulated when using Device
Independence are:

Stacker selection for input files

Optional Card Print feature on the 2520 MFCM, Mode! Al
Punch Feed Read instruction

Read Column Binary cards on the 2501 Card Reader, the 2520
Card Read Punch, and the 2560 MFCM .

In addition:

The Sort/Merge program for the 2560 MFCM cannot be run

Only the selection of two stackers is emulated for 2560 MFCM

Primary and secondary feeds have no interaction when emulatmg
the 2560 MFCM

Data files that contain /& cards cannot be read,

Conversion/Service

May 73

Model 20 DOS/VS Disk Data Interchange Function: During the conversion period the
user may want a newly-written DO S /VS application program to have access to data
stored in his fi les by Model 20 application programs running under emulation,

Since the data orgamzations on disk used by DPS and-DOS/VS are not compatible,
a file conversion aid known as Model 20 DOS/VS disk data interchange, part of the
emulator program, provides this and the reverse capablllty

Conversnon is provided for Sel ial, Indexed Seq

Conversion from Model 20 DPS emulated format to DOS /VS format is provided, as is
reverse conversion from DOS/VS format to Model 20 DPS emulated format,

Both Sequential and Indexed Sequential files can have a different blocking factor on
the DOS/VS copy of the file from that used on.the DPS copy. This enables the user to
take advantage of the different physical characteristics of the System/370 Direct
Access devices,

The Data Interchange function operates as a job ina DOS/VS jobstream, When the
conversion function is no longer required the control cards invoking this function are
merely removed from the jobstream, Thus no special provions need be made in

newly written DOS/VS application programs to allow for the file conversion process,

Restriction: The blocksize used by the DOS/VS copy of the file should not exceed a
single track capacity,

When a DOS/VS originated file is copned into DPS emulated format, the disk extents
used must be initialized by a DPS program running under control of the emulator,

tial and Direct Access files.

Machine Requirements: The Disk Data Interchange function runs on any model (sup-

. ported by DOS/VS) of System/370 in any partition since it is not dependent on the

System/360 Model 20 compatibility feature (FC7520), The program including 2K
buffers for an average blocksize of 1K runs in a 20K partition,

For best performance, it is suggested that the files are copied from one DASD pack
to another DASD pack, In this case one DASD volume supported by the Model 20
Emulator (for the Model 20 file in emulated format), and one DASD volume supported
by DOS/VS (for the DOS/VS file) must be provided,

Basic Program Material:

Documentation: One copy each of Model 20 Emulator on System/370 using DOS
and DOS/VS (GC33-2006), basic program material list,

Machine Readable: One copy of machine readable material containing Generation
macro definitions , object modules , phase modules for CIL and sample program,

Optional Program Material:

Documentation: Optional material list,
Machine Readable: One copy of machine readable material containing source modules

of the Model 20 Emulator,
Ordering Information: Program Number 370N1C002

Program Number Distribution Medium User Volume
Extension Type Code Requirement
Basic None DTR 7DC/800 26 None
DTR9/800 28 None
" DTR9/1600 29 None
Disk 1316 52 1
Disk 2316 57 1
Optional None DTR 7DC/800 26 None
DTR 9/800 28 None
DTR 9/1600 29 None
Disk 1316 52 1
Disk 2316 57 1

Additional Program Support Material:

Program Listings: Available on ‘microfiche from IBM Cormoration, Microfiche Distribution,
Mechanicsburg. Order Number: GJD1-4601

Model 20 Emulator on System/370 using DOS (SY 33-7010).

Program Logic Manual:

Not to be roproduced without written permission
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" OPTIONAL PROGRAM PACKAGE Program Number Distribution Medium User Volume
: Extension Type Code Requirement
Machine Readable: Source modules are available and distributed as indicated below. -
360CEU735, or 360CEU736
Basic 2311 MT 7DC/B00 26 01
DTR 9/800 28
ORDERING INFORMATION * DTR 9;?600 29 :2:2
Program Number Distribution Medium User Volume 2314 : m.R ;%36200 gg "(:’ie
i i t
. Extension Tyve Code  Reaquiremen DTR 971600 29 none
360CEVU074, or 360CEU726, or 360CEUT28, or 3330 MT .
Basic none DTR  7DC/800 26 none MT Z)%;(/)goo gg gi
DTR  9/800 28 none MT  9/1600 29 01
DTR 9/1600 "29 none :
Optional none DTR  7DC/800 26 none Optional  none MT  7DC/800 26 01
DTR 9/800 28 none DTR 9/800 28 none
DTR  9/1600 29 none DTR  9/1600 29 none
360CEU725, 360CEU727, 360CEU729, 360CS1750 360CEU739
) ' Basic 2311 SDTR  7DC/800 26 none
Basic none g;: ;'/3%300 gg none SDTR  9/800 28 none
DR 971600 29 none SDTR  9/1600 29 hone
’ 01
Optional none MT 7DC/800 26 01 2314 'I:I'I;rTR ;/Dgggoo gg none
. . T 9/800 28 01
mT o/2600 39 o1 LDTR  9/1600 29 none
. 3330 MT 7DC/800 26 01
360CS1752
LDTR 9/800 28 ol
Basic none DTR 00 none LDTR 9/1600 29 :10:\‘:
Optional none DTR 7DC/800 26 none
DTR 9/800 28 none Optional none MT 70C/800 26 01
DTR 9/1600 29 ) none LDTR 9/800 28 none
360CCV710, or 360CCY 711 SDTR 971600 . 29 rone
Basic none DTR 70C/800 26 none
DR Ohe0e a9 hone ADDITIONAL PROGRAM MATERIAL
1316 52 01 Program Logic Manuals
Opsional ~ none DIR ;283(/)300 gg P 1401/1460 Emulator for S/360 GY27-7103
DTR 971600 29 o1 7074 Emulator for S/360 Models 50 & 65 GY27~7111
7080 Emulator for S/360 Model 65 GY27-7112
360CCV712 . Zg?g E7mulator for S/360 Models 50 & 65 GY27-7129
) 10/7010 Emulator for S/360 Model 40 GY27-7127
Basic none g;s ;3%300 gg pone 7040,/7044 Emulator for S/360 Model 65 GY27-7147
: DR 571600 29 none 1410/7010 Emulator for S/360 Mode! 40 GY28-6564
1316 % 52 Oi 709/7090/7094 Emulator for $/360 GY28-6566
: 3 ALGOL to PL/I LCP GY33-7006
Optional none yTTR g%‘.égoo gg not FORTRAN IV to PL/I LCP GY33-7000
on 1410/7010 Simulator GY27-7115
MT 9/1600 29 01 7070/7074 Simulator GY27-7117
360CCV713, or 360CSI754 7090/7094 Simuiator GY27-7119
e DC/800 26 COBOL-to-ANS COBOL LCP ' GY28-6397
Basic none DTR  7DC/8 none COBOL ~to~(E/F) to PL/I LCP GY33-7007
DTR .9/800 28 none 7094 Integrated Emulator Modei 85 under
DTR 9/1600 29 fnone 0S/360 GY27-7187
Optional none MT 7DC/800 26 01 1401/1440/1460 0S Emulator on Models
DTR  9/800 28 none 135/145/155 GY33-1011
MT 9/1600 29 01 1410/7010 0S Emulator on Models 145/155  GY33-1012
360CSi753
Basic none g;: ‘7’3806800 gg :3:2 Program Listings:
DTR 971600 29 none . When ordering specify ==
Optional none MT 7DC/800 26 02 Group Code 1310 for the 1410/7010 Simulator
MT 9/800 28 02 1321 1620 Simulator /360
MT 9/1600 29 02 12;0 7%70/7074 Simulator
: X 1390 7090/7094 Simulator
360CEU734 %2(1)8 1‘4}01/1460 Emulator
. 1410/7010 Emulator
Basic 2311 g;z 3??230 28 none : 1500 1410/7010 Emulator, Model 50
29 flone 1510 7074 Emulator, Models 50 & 65
2314 DTR 9/800 28 none 1620 7080 Emulator, Model 65
DTR 9/1600 29 none 41123\8 709/7090/7094/7094 1l Emulator, Mdl 65
) ALGOL to PL/I LCP
Optional None g;g g;?ggo %g :one E 4610 FORTRAN IV to PLA LCP
one 4620 COBOL to PLA LCP
9000 COBOL-to-ANS COBOL LCP
for 0S/360
1420 7094 Integrated Emulator Model 85 under
05/360
GJD1-2100 | 1401/1440/1460 Integrated Emulator
for Model 155 - 0S
o GJD1-2150 1410/7010 Integrated Emulator for
[Reverse Side is Blank] Model 155 - 0S
GJD1-1641 7070/7074 on Model 165
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Assembler

Pnogrammmg support for the System/360 Mode| 44 is taqloned for the t di
scientific user, It is provided by

System/360 Model 44 Programming System ... disk resident programs
requiring @ minimum of 64K (65,536) bytes of core storage.

System/360 Model 44 Programming System (44 PS)

The Model 44 Programming System consists of a FOR TRAN compiler, an assembler,
a supervisor, and system support programs. It provides FORTRAN and assembler
language processing and program execution in a monitored environment, with auto-
matic job-to-job transition, interruption handling, and input/output supervision.

The system has facilities for the creation and maintenance of libraries and the
manipulation of their contents, It also provides extensive job control and modular
programming capabilities for flexibility and versatility in the preparation of pro~
grams for execution. It will utilize all available core storage. Programs utilizing
direct data channel, direct word, or priority interruption features cannot be executed
under the supervisor.

System Components

44 PS Supervisor 360F-10-613

44 PS Job Control 360F-CL-614
44 PS Linkage Editor 360F-ED-615
44 PS Assembler 360F-AS-616
44 PS Utilities 360F-UT-617
44 PS FORTRAN Compiler 360F-F0-618
44 PS FORTRAN Library 360F-LM~619
44 PS System Editor 360F-UT-620

The system resides on either a 2315 or a 1316 Disk Cartridge. 1t includes a
supervisor, a set of support programs that perform system-related and utility func-
tions, and two language processors: a full FORTRAN IV compiler and an assembler.
It also includes seven stand-alone (i.e., not operating under system control) pro-
grams that are not resident on the 2315/1316 Disk Cartridge: a program to con-
‘struct the executable programming system from the distributed tape/card decks; a

* ‘loader for loading system=-produced programs that are in absolute form; and are to be
executed independently of system control; two disk initialization programs (2315
and 1316); a save/restore program for saving the contents of a disk on tape and
later restoring the disk; a special purpose program for printing, punching, or up~
dating the IBM~distributed system; and a self-loading core dump program. The
system requires 16,896 bytes to be permanently resident in core storage, and
110 tracks on the Systems Residence Volume. Additional space must be reserved
on the DSSK when the system is initially created for system scratch areas and
user additions to the phase and module libraries. 814 bytes in the Resident
Supervisor are the FE Diagnostics required to support this system.

Supetvisor

The super\)isor controls the entire system and provides a common interface to all
processing programs, including the FORTRAN compiler, the assembler, the sys-
-tem support programs, and user-written programs. Specifically, the supervisor

" Manages the use of system resouirces.

. Loads the appropriate execution phases from the phase library (i.e., the
.. library of programs in absolute form, ready for execution).,

- Handles all standard label checking, input/output requirements, and input/
output error recovery procedures, The NO LABEL option is provided for
unlabled tapes.

Services interruptions and passes control to the appropriate system or user
routine for interruption processing.

Schedules channel use to effect overlap of processing with input/output
operations .

Provides for communication with the console operator.

sttem Support Programs
The system support programs provide a wide range of capabilities for use by both
the system and the programmer,

. Job Control provides for sequential job processing with automatic job-to-job
transition .

Linkage Editor edits the compller and assembler relocatable output modules
into absolute form, automatncally combining these modules with modules from
the module library (one of the system libraries) where necessary.

Utility Programs. These programs provide data set transmission and external
storage initialization and maintenance functions. In addition, there are
DUMP facilities which can be invoked by either the problem program or the
operator,

The System Editor allows for modlflcatmn of program stored in either the phase °

or module library.

The assembler translates Syslem/360 assembler language programs to relocatable
object progi dutes. The ists of all System/360
Model 44 instruction mnemomcs, literals, and a set of assembler instructions that
direct the assembly process. It includes an optional UPDATE facility.

Compatibility, Observing the qualifications listed below, programs written

for the Model 44 Assembler m2y be bled by the TOS/DOS Assemblers
and the 0S Assembler, Similarly, programs written for the BPS As-
blers may be bled by the Model 44 Assembler,

The Mode! 44 Assembler will only assembl ions included in the
Model 44 Instruction Set. There are four special instructions unique to the
Mode! 44 that cannot be assembled on other System/360 assemblers,

In addition, the Assembler's UPDATE instructions are unique to the Model
44 and cannot be processed by any other assembler,

If variable symbols are used, care must be taken prior to assembly in other
systems to ensure that LCLA declaration exists for all variable symbols.

The user must ensure that each program observes the subroutine linkages and
' supervisor calls appropriate to the system-that the program will run under.

FORTRAN IV

The FORTRAN IV compiler translates programs written in the FORTRAN language
to relocatable object program modules. The compiler accepts programs written in
the full FORTRAN IV language. No debug facilities are available however. Pro-
grams may be written in either BCD or EBCDIC. The compiler tests for usages of
official FORTRAN library routine names to ensure cor d with respect to
the number and type of arguments used. The FORTRAN language manual warns
against the declaration of COMMON and EQUIVALENCE data in such a way as to
cause data to be improperly aligned, e.g., double precision data not on double
word boundaries. If such a condition is detected, a warning message will be printed
at compile time but execution will be allowed to begin. If a specification condition
occurs at execution time, a fix-up routine will be loaded automatically into main
storage and the data adjusted so that execution can continue. A facility is provided
in the FORTRAN Library for CALLing the Fetch and Load Supervisor facilities of
the 44 PS, .

Compatibility. The Model 44 FORTRAN 1V is compatibie with and encompasses
the U.S A, Standard (USA) FORTRAN. Programs written in BPS, TOS, DOS
FORTRAN or OS E Level FORTRAN may be compiled by the Mode! 44 FORTRAN
IV, 05/360 FORTRAN IV G and H are compatible with Model 44 FORTRAN IV
(See System/360 FORTRAN |V Language Manual (C28-6515), which describes
the common language). )

Petformance: Estimated performance of the Model 44 Programming System Assembler
and FORTRAN 1V, illustrated with three typical configurations, can be calcutated
with the information below, assuming no labels. 1/0 is. unblocked with the excep-
tion of intermediate data sets. Assembler and FORTRAN 1V figures include output
of a listing and an executable program in the Phase Library for each compilation and
are based on typical source program decks. Additional core storage will be used for
symbol tables.

Conf:guratmn A is for a card environment, configuration B a tape/disk, and config~
uration C an all-tape environment. The following table shows the units required
for each configuration. In configuration A, the card reader is the 2540 Card
Read/Punch, and SDSD refers to the single disk storage drive. In B and C, the
2400 Tape is the Model 3 (90KC) tape.

All configurations include the Model 44F with a 2315 or 1316 Disk Cartridge
for systems residence, the console printer-keyboard, and high speed general pur-
pose registers. In addition, configurations B and C require a muitiplexer channel
as a second channel.

Configuration

A B C
Source input 2540 2400 tape . 2400 tape
Output listing 1403 N1 2400 tape - 2400 tape
Linkage Editor input SDSD 2400 tape 2400 tape
Scratch file SDSD SDSD 2400 tape

The estimates are made assuming that assembly/compilation options are set to give
a listing, no deck, and to perform linkage editing. Also it is assumed that units
are assigned to give optimum channel utilization.

Assembier

Up to 2100 symbols can be assembled in a Model 44F , This is increased by
2,000 for each additional 32K bytes of core storage available.

The assembler has a cross-reference feature wluch is optionally callable. The per-
formance. is significantly different with cross-reference than without, so several of
the entties below provnde two timing estimates.
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Configuration
(Time in seconds) A

System factor to be applied once per job 245 0 4.0 4.0

System and Assembler factor to be applied
once per assembly

a. without cross-reference 6.3 4.5 4.5
b. 2311 Residence, without cross~reference 5.2 3.7 3.7
c. with cross-reference* 12,3 9.8 7.0
Assemble factor per source card : .
a. without cross-reference 0.133 . 0,044
b. with cross-reference Q.145 0.049 0.032
System factor to be applied once per Imkage . ’ .
editor step ’
a, SDSD Residence 4 3 3.6 3.6
b, 2311 Residence i 3.5 2.4 2.4
Linkage Editor factor to be applied once per
source card 0.003 0.003

*These estimates are made assuming that the symbol table is 2000 entries long,

These times become proportionately less if the user specifies that the symbol table is

shorter. For example, a symbol table of 500 entries under configuration.A would
reduce this figure by about 4.5 seconds.

FORTRAN IV

Both compiler and object programs require the Standard Instruction Set and the
Floating Point option. n a Model 44F, about 1000 statements may be compited.
At execution time, approximately 33,000 bytes of core storage are available for
object code and data space. In any given compilation, it is unusual for the number
of bytes of executable code generated to be more than 60 per statement. To im-
prove muitiple compilation performance, compilations may be batched between a
single //EXEC card and a /* card. The options on-the //EXEC card. follow
throughout all compilations in the batch, The second and subsequent compilations
follow directly behind the END statement of the preceding compilation,

Configuration

'0.003

C
System factor to be applied once per job . 4.5 4.0 4.0
System and Compiiev factor to be applied once
per batch of compilations
a. SDSD Residence - 4,0 2.5 2.5
b. 2311 Residence 2.2 2.0 2.0
System and Compiler factor to be applied once ' -
per compilation .
a. SDSD Residence 4.5 4.5 4.5
b. 2311 Residence 3.7 3.0 3.0
Compile factor per source card 0.10 0.05 0.05
System and Linkage Editor factor to be apphed '
once per job step N
a. SDSD Residence . ¢ 11.8 10.0 9.6
b. 2311 Residence 8.3 6.3 6.3
System and Linkage Editor factor to be applied .
once per source-card - 0.04 0.02

Stand Alone Programs

2315 Disk Initialization

2311 Disk Initialization

Save/Restore (Stand Alone Utility)
Syster¥ Maintenance (Stand Alone Utility)
Absolute Loader (Stand Alone Utility)
System Construction

360F-UT-607
360F-UT-608
360F-UT-609
360F-UT-610
360F-UT-611
360F-UT-612

System Construction -- Each sys'tem can be tailored to the specific system-func=

tion requirements and input/output configuration of the installation, The installa-

tion may modify the IBM-supplied configuration, deleting functions not required
by the installation and adding installation-created functions and programs.

A stand-alone program is provided that constructs a system (on a 2315 or a
1316 Disk Cartridge) from the executable phases and the relocatable modules
the installation elects to include in its system. All the announced support
will be included in the distributed decks. As part of the initial program load
(IPL) procedure, the operator may define alterations in the generated device-
channel configuration and unit assignment, (For additional comments, see
"Notes on Configuration," paragraph 2). These changes may be temporary or
by using the FIX parameter of the SET statement they may be made on the
resident volume so that they will hold through successive IPLs. Alternatively,
the 44 PS is available on tape. In this case, a minimum system requites a
card reader, and a tape drive.

Loader. This loader can be used to load absolute decks for execution
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independent of system control. Object modules may also be loaded provided
they are in absolute form.. That is, they do not contain any external refer-
ences or address constants which require relocation.

. Disk Initialization, Two programs (for 2315 and 1316) are included for
surface analysis, initialization, and aiternate track allocation.

. Save/Restore. This program saves the contents of a disk on tape or re-
stores a disk from a "Save" tape.

System Maintenance, This program prints or punches selected files of
the tape. containing the IBM-distributed system.

. Core Dump. This program dumps core, the 16 standard registers, and
the floating pomt registers, if they exist,

Minimum Machine Conflguratlon ’

' One of the following-input units:

. One’of the following output punching units:

2044 oncessmg Unit with |ts Console Printer-Keyboard, Smgle Disk Storage
Drive, and at least 65,536 bytes of main storage.

One Muitiplexer Channel (#5248 or #4598).
One 2315 Disk Cartridge (used for Systems Resudence)

1442 Mdl N1 Card Read/Punch ... 2501
Mdi B1 or B2 Card Reader ... 2520 Mdl B1 Card Read/Punch ... 2540 Mdl
1 Card Read/Punch ... 2401 or 2402 Md! 1, 2, 3, 4,5, 6, or 8 (7~track)
Magnetic Tape Unit ... 2420 Mdl 5 .., 2403 Mdl 1, 2, 3,4, 5, or 6
Magnetic Tape Unit Control ... 2404 Mdl 1, 2 or 3 Magnetic Tape Unit and
Control ... 2311 Disk Storage Drive.

1403 Mdi 2, 3, 7 or N1 Printer ...
2311

One of the follawing output listing units:’
1443 Mdl N1 Printer ... any of the magnetic tape units listed above ...
Disk Storage Drive.

1442 Mdl N2 Punch ... 2520 Mdl
any of the card read/punches listed above ... any of the
2311 Disk Storage Drive.

B2 or B3 Punch ...
magnetic tape units listed above ...

Notes on Configurations:

1.

6.

In addition to the.above requirements, the system suppotts the attachment of

-- a second Single Disk Storage Drive (with 2315 Cartridge), - which, alter-
natively, may be used for Systems Residence ... additional 2311 Disk Stor-
age Drives (with 1316 Disk Pack), which also may be used for system residence
... additional magnetic tape units (any of the modules listed above) ... addi-
itional multiplexer channels to a maximum of 3.

A system-tesidence 2315/1316 Disk Cartridge can be created using the mini-
mum machine configuration, provided the input device is a card reader. Assembly
is not required in this procedure. However, if it is desired to assemble the
source language version of the IBM-supplied components of the system, at least
one magnetic tape drive is required. If re-assembly is desired, a second disk
drive and a second magnetic tape drive should be included for optimum system
editing,

If more than 65,536 bytes of main storage are available, the system will take
advantage of their availability .

The FORTRAN compiler requires that the 2044 be equlpped with the Floatmg-
point Arithmetic feature (#4427). The assembler also requires this feature if
it is desired to assemble floating-point constants.

The user may modify the supervisor to include input/output routines for addi-
tional devices (provided these devices have start, device end, and channel
end characteristics similar to those of the supported devices). These charac-
teristics are detailed in System/360 Principles of Operation, A22-6821,
and the appropriate unit manuals .

The Read-Backward feature of the 24(!0 Series Magnetic Tape Units is not
supported.

EC Level

Release 3 will function corréctly on any level 2044 Processing Unit from'
EC 390147 (ECA 31),

Publucahons
IBM System/360 Model 44 Programming System
Concepts and Facilities C28-6810
. Assembler Language C28-6811
IBM System/360
FORTRAN IV Language €28-6515
Technical Newsletter for C28-651 5-4 N28-0210
FORTRAN |V Library Subprograms C28-6596
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Basic Program Material:

S% Publications ~~
' ystem, odel 44 Programming System

Guide to System Use £28-6812
Guide to System Use for FORTRAN Pro-

grammers C28-6813
Bystems Programmer's Guide C28-6814
Operator's Guide C28-6815

Documm;tlon -= Program Material List.

Machine Readable Material » The Abseiute Component Program Decks and the Re~
Tocatable FORTRAN Library are available en either 9-track DTR (800 or 1600 bpi)
or 7-track DTR (800 cpi, Data Conversion feature required) or in card form, Direc-
tions for using the Sampie Program Input Deck are contained within the basic publica-
lé;ns 2yas;:m§360 Model 44 Programming System, Systems Programmers’ Guide,

Core Dump 360F-UT-606

A stand alone utility that provides for dumping core sizes of 64K or greater, the 16
standard registers and floating~point registers, if they exist,

.are equivalent to the output listings produced by assembling the sy~ holic

Feb 72

Additional Program Material:

Program L ogic Manuals

Assembler Y23-6211
Supervisor and Job Control Processor Y283-6312
Linkage Editor Y28-6313
Utilities and Stand-alone Programs Y28-6814
FORTRAN IV Compiler Y¥22-6215%

Specify group code 1720, The tistings
odules,

Program i istings: Available an microfiche.

Optional Program Material (Symboiic Modules): Optional program cerponents are
availahlc on two distribution volumes, each identified by a Distribution Volure Nu -
her for ordering purposes. Distribution may he requested on one 9-track (800 or
1600 hpi QDD parity) or ane 7-tr "ck magnetic tape (800 cpi ODD parity., Data Con-
version feature required,

A separate nagnetic tape
is required for each distribution volume, The external tape label -ust show the ¢is-
tribution volume number indicated helow, as well as the inforation required under
current procedures. Tapes are blocked 20 cards per record,

If either 9- or 7~-track magnetic tape is not specified, 9-track tape at 300 bHyi will
be forwarded.

Program Extension -

Number Prograin Nuedyor

voL1 S/A Core Dung 360F-UT-60¢6
2315 Disk Initialization uT-607

2311 Disk Initialization UT-603

* Save/Restore uT-609

* Systerr Maintenance uT-610

“*Absolute Loader UT-611

System Construction UT-612

44 PS Supervisor 10-613

Joh Control CL-614

Linkage Editor ED-615

Assembler AS-616

Utilities uT-617

System Editor UT-620

voL2 FORTRAN Compiler FO-613
FORTRAN Library LM-619

v
*Stand alone utility

| The reverse side is hlank'
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Time Sharing System

1BM System/360 Time Sharing System
Time Sharing System/360 is a hensive pi

p 9 ing system consisting of
processing pragrams and service programs operating under the control of a super-
visory program. Its purpose is to provide many users concurrent access to a
computing facility in an interactive mode, coupled with concurrent execution of non-
conversational (batch) programs, By callmg on various facilities of the system,
users are able to compile programs, execute programs, manipulate data sets and
perform a variety of tasks which may be basically unrelated to each other and are
generally unrestricted in their nature. The Time Sharing System (TSS/360)
operates.on a System/360 Model 67 which has special features that provide the
proper machine environment to enhance the time sharing ability of the system.
TSS /360 operates either on a single processor System/360 Model 67 (2067
md! 1 or 2) or on a duplex (two 2067 mdl 2 CPUs) configuration,

TSS/360 is composed of programs designed to perform unique functions. These
programs provide: (1) supervisory functions, (2) maintenance and support functions,
(3) service functions, and (4) user functions,

SUPERVISORY FUNCTIONS

The Supervisory Functions of TSS/360 are performed by a single supervisor
supporting both the 24 and 32 bit dynamic address translation hardware. The
supervisory routines provide:

. .Supervision and processing of all types of interrupts.
" Control over 1/0 activity.

Overlap of CPU operations with 1/0 activity.

. Error recovery and restart,

. Concurrent control of a variable number.of tasks..

. Time-slicing, scheduling and dispatching of tasks in a multiprogramming
environment.

. Core storage, virtual memory and auxiliary storage atlocation.
Basic accounting facilities to accumulate task usage of CPU time. (An
installation provided routine is required to access and output this data.)
Configuration Control

Table Driven Scheduler

The Table Driven.Scheduler is a CPU scheduling system (for tasks) which is driven
from a table made up of a series of entries, each containing scheduling parameters
such as time slice length and maximum pages allowed in core during a time slice,
The system administrators: provide the table entries, and their associated scheduling
parameters, as well as the assignment of users to table entries according to the
priority and kind of work being done,

Error Control

A set of error~control. procedures is provided in the Recovery Nucleus and SERR
(System Error Record and Retry) programs for recognition, analysis, retry, and
fault-location on the occurrence of error incidents resulting from “inboard" (CPU,
storage element) errors. Similar procedures are provided to handle "outboard"
(1/0) errors, The intent is to lessen the effect of an error incident on the system;
erors are considered transient/intermittent until proven otherwise. Components
exhibiting solid failures are restricted from further usage whenever possible,
although certain solid and intermittent "inboard" failures will necessitate a new sys=
tem startup. Individual tasks are terminated where possible, in preference to total
system failure, Error data recording concerning "inboard" and “outhoard” errors is
provided to enhance system maintenance. This data may be requested by the Field
Engineer and output time shared with the remainder of TSS/360 operations.

Configuration Control

The facilities provided by Configuration Control enable a system operator to modify
the system configuration (i.e., storage elements, CPU, channel control units,
channels, etc.), These facilities permit static partitioning, i.e., partitioning at
system startup only. However, some components may be made inactive or activated
by system operator command after system startup.

MAINTENANCE AND SUPPORT FUNCTIONS

. Include System Generation.

. Control_Startup and Shutdown of the system,
Provide TSS Utilities. )
Provide for On-line Testing of certain 1/0 Devices.
Provide a Powerful System Maintenance Fac-hty (TSSS),

System :Generation

System generation macro instructions enable an installation to generate data to
adapt TSS/360 to its machine configuration and nrocessmg requirements..

Partlllonmg

Hardware partitioning into subsystems for non-T$S/360 operations such as run-
ning of programs in emulation mode, running 0S/360, or running the diagnostic
monitor (maintenance subsystem) can be done between system shutdown and start-
up. This also applies to the removal for maintenance of any system device as
well as-most other devices in the system,

Time Sharing Support System - TSSS

The Time Sharing Suppert System consists primarily of two parts: RSS for core,
and VSS for Virtual Memory. This support system allows flexible controt for diag-
nostic and investigative work on TSS/360. Its operation in the Virtual Memory
mode is time shared. TSSS permits a system programmer to monitor the progress
of a task and to debug system programs associated with his task from a terminal

or from a central logation.

SERVICE FUNCTIONS

. Perform data management functions for system and user programs. Data
consists of tial access method (SAM), virtual access:
method (VAM), and terminal access method (TAM). In addition, for special
requirements, users may construct their own access method using the input/
output request facility {OREQ). For operation of on-line card equipment and
printers, a‘Multiple Sequential Access Method (MSAM) is provided.

. Provide catalog services to maintain information about and facilitate access
to data sets (programs and/or data files) and control the sharing of data sets.

Provide dynamic loading of separate object modules into a running program at
execution time,

. Include a Command System through which each user interacts with the various
portions of TSS/360,

Provide facilities for Task Interrupt Handling.
. Provide device management functions.
. Provide efficient control of Bulk 1/0 operations.
Perform 2780-1 Remote Job Entry
Data Management

Data Management routines provide efficient usage of 1/0 devices and allow appli-
cation programs to be written independent of device and data characteristics. To
attain these objectives, data management facilities provide a systematic means of
classifying, identifying, cataloging, storing, and retrieving all data - including
loadable program modules.

Data management facilities can be grouped into two major categories: Data Set
Control and Data Access.

Data Set Control

These functions, which control and regulate the use of all data sets include
provision for:

. Data set location control, supported by catalog services, enabling program-
mers to retrieve data and programs by symbolic name alone, without specifying
volume serial number(s). .

. Shareability of VAM data sets cataloged within the system according to user
definitions. s

. A system of standard labels and label checking. Provision is made for
handling unlabeled magnetic tape.

Successive generations of a data set.

Data Access

The programmer can. select, from among the data access methods, facilities tailored
to his processing requirements. Each access method supplies a comprehensive set
of macro instructions that permit the programmer to specify input/output requests
with a minimum of effort,

Access Methods

Access methods provide for:

. Reading data.

. Writing data,

. Blocking and deblocking records.
Overlapping reading/writing and processing operations.
Reading and verifying standard votume labels; reading, verifying and writing
standard data set fabels,

. Detecting error conditions, and optionally correcting them when possible.

. Providing exits (except VAM) to user written error and label routines.

ASCII Capability

Support in Access Methods for the American Nationa! Standard Code for Information
Interchange, X3.4-1968, referred to by the acronym ASCII, provides the TSS/360
customer with the capability to interchange data belween systems regardless of manu-
facturer or operating system, provided the data contains only ASCII characters and is
recorded in conformance with American National Standard Recorded Magnetic Tape for
Information interchange, 9-track, 800 CPI NRZI,X3.22-1967.

Senuential Access Method

Data is sequentially organjzed; physical blocks of data are stored or retrieved.
BSAM macro~instructions are provided to synchronize 1/0 with the problem program.
QSAM macro-instructions allow the storage and retrieval. of records of a physical
sequential data set without requiring the user to supply blocking,. deblocking, or
buffering routines. This support is provided for magnetic tapes, as well as
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sequentially organized data on dwect access devuces (See section on Compati-
bility with 0S/360.) P P

Automatic translation between EBCDIC and ASCH codes is provided in conjunction
with support for American National Standard Recorded Magnetic Tapes, Labels and
record formats .

Virtual Access Method - VAM v

VAM is specially designed for TSS/360 and uses the paging facilities of the
supervisor. Three data set organizations are available under VAM: sequential,
index sequential; and partitioned. VAM data sets are limited to direct access
devices. Records are packed into and across pages as required. Although physical
blocks are in units of pages, the logical record length can be as long as one million
bytes in sequential. . Maximum logical record size supported is 4,000 bytes in
index sequential .. Partitioned data sets may.contain both sequential and index se-
quential members. : . .

VAM i

VAM Il is an improved virtual access method which includes VAM volume format
changes and allows the creation of duplicate data sets as well as recovery and
validity check options. The VAM volume format changes improve performance
through reduced disk activity in OPEN, CLOSE and extending VAM data sets.

It will be necessary to translate and convert existing VAM data sets. Conversion
routines to accomplish this will also be included.

Terminal Access Method - TAM
TAM is only for System Programs, and is not directly available to user programs.

TAM provides necessary communication to be established between TSS/360 and a
terminal. TAM has the complete error detection/correction pertinent to the access
method. This consists of the normal read/write checking, error detections and 1/0
retry.

User programs may access a terminal via Command System facilities. System Pro-
grammers may, of course, write special programs which use TAM. .

Input/Output Request Facility - IOREQ

IOREQ allows the user to control 1/0 devices directly without employing the access
methods. Facilities for scheduling input/output requests, data protection, interrupt -
procedures, and error recognition are available. I0REQ may be used only for private °
devices or volumes and its use requires a detailed knowiedge of device control and
system functions. |t may-be used to access data-on otherwise unsupported devices.

Muitiple Sequential Access Method - MSAM

MSAM is used by System Programs only and is not directly available to user pro-
grams. MSAM provides operation of on-line card readers and punches and high-speed
printers in a TSS/360 environment. It provides automatic buffering to minimize
system overhead .

Dynamic Loader

The Dynamic Loader allocates virtual storage for object modules and links external
symbols among these various separately assembled or compiled modules on a dynamic
basis. The Dynamic Loader is available for use by other system routines and by the
user, in either ¢onversational or non-conversational mode. Normally, with these
facilities of the Dynamic Loader the user need not use the Linkage Editor unless it
was desired that separate modules be combined into a single program module.

ammand System

The Command System provides the interface between the user and the operating sys-
em. Commands are provided which permit the user to construct and execute programs,
atalog and modify data sets, and control input/output on card, tape or printer.
‘ommands control the execution of jobs in both conversational and non-conversational
odes.

he Command System provides the user with the ability to define his own commands,
» call his programs by direct command, and to use a general text editing capablhty
provides a regular command syntax and default and profile facilities.

rgram Controf System - PCS

iwcluded as part of the Command System is a subset called the Program Control -
»ystem which provides the user with object time symbolic debugging aids. While
»perating in a conversational mode, it enables a programmer to monitor the progress
and control the execution of a program, make modifications to data and attempt to
localize areas of difficulty. In non~conversational mode these commands allow de-
hugging information to be produced automatically during execution.

“ask Interrupt Handling

Normal task mterrupts, including Terminal Attentions, are handled by TSS/360
facilities. In addition the user may write his own programs to handlé on or more
types of. interrupts, through use of the Task Monitor Faculmes

Bulk 1/0:

A single Bulk 1/0 proékam, utilizing MSAM, controls all T§S/360 Bulk 1/0 opera-
tions.

2780-1 Remote Jobh Entry - RJE

The 2780-1 RJE facility for TSS/360 extends the centra| Bulk 1/0 capab|||t|es
to remote work stations. - The remote user can enter batch jobs in the same form as
at the central reader and receive printed output at a 2780-1 remote work station.

USER FUNCTIONS

. Language Processors - FORTRAN v, PL/I, and Assembler with
macro facilities.

. A Linkage Editor allowing users to combine, rename and delete program
modules.” (The Linkage Editor does not handle PL/! object modules.)

Language, Processors

L ge Pt S are di d to interact dynamically with a conversational
user, of operate in a batch mode for a non-conversational user. The conversational
user may correct errors as they are discovered by the pr s.. All pr S
except PL/I are shared problem programs within the Time Sharmg environment.

Assembler

The Assembler and the Assembler Languag bine the ¢ e of the
assembly language with the flexibility of a macro-definition capability. Assembly

is performed conversationally with the user or in a batch mode of operation. The
Assembler provides a macro generator facility that allows the user to define his own
macro-instructions that can be included in a macro library to simplify and standard-
‘ize problem definition at his installation. In addition, IBM provides a number of
macros. These may differ from 0S/360 macros having the same name. (See section
on Compatibility with 0S/360.)

FORTRAN IV

The FORTRAN compller provides the user access to FORTRAN IV, a widely used
symbolic prog g language. The | parallels the symbollsm and format

of mathematical notation, thereby providing the flexibility for expressing the method of
of solution of a mathematical problem as a meaningful FORTRAN program. The com~-
piler produces reentrant code designed to be executed efficiently in hoth conversational
and batch modes of operation in the Time Sharing environment. In conversational
mode, syntax analysis is performed as the source lines are entered. (See section on
Compatibility with 0S/360.) . .

PL/I F Compiler

Compiling or executing PL/I code is restricted to tasks operating in 24 bit addressmg
mode. The compiler will process source statements from prestored data sets. When
errors are detected, diagnostics can be returned to the user's terminal. The user may
terminate the compilations, correct the errors and recompile. The compiler is not
reentrant and does not provide a line by line syntax analysis. The use of PCS (Pro-~
gram Control System) for debugging is limited to using external definitions. No 1SDs
{Internal Symbol Dictionaries) will be generated, The T§S/360 compiler does not
support multitasking, SORT/MERGE, checkpoint and regional 1/0 and QTAM of the
1/0 environment options. If these statements are used, they will be compiled properly,
The user will be informed that the feature is not available at execution time. (See
TSS/360 Supported Hardware and Features for 1/0 devices supported.) PL/I

object modules which are to be executed as one program must be prepared for the
Dynamic Loader by converting the output of the PL/I compiler to executable code.

This may be done by option at complle time or at any time before passing them to the
Loader.

Linkage Editor

The Linkage Editor, which operates in conversational or batch mode, may be used
to combine and edit separate (non-PL/I) object modules to produce a single object
module. The Linkage Editor operates as an independent processing program, rather
than as part of the dynamic loader. (The Dynamic Loader allows dynamic linking of
separate object modules into a running program at execution time without requiring
use of the Linkage Edltor .

COMPATIBILITY WITH 05/360

Assembler Language -- The language used to describe instructions is syntactically
similar to that of the 0S/360 Assembler except for those extensions and restrictions
requited by unique Model 67 features, TSS/360 Program Services and the TSS/360
operating environment. Programs written in either Assembler language will require
reprogramming to run on the other system. Object code produced by the TSS/360
Assembler is not compatible with 0S/360 produced code.

FORTRAN IV -- Provides source level compatibility with 0S/360 for those portions
of the language implemented in both systems, with minor exceptions caused by
differences in the compiler implementations. Object code produced by T$S/360
FORTRAN 1V is not compatible with 0S/360 produced code.

PL/l -- 0S and TSS/360 PL./I F source programs will be compatible for those
portions of the language implemented in both systems. However the data files they
generate may not be compatible. Data compatibility is provided under the Sequential
Access Method (SAM).

Data Sets -- The Sequential Access Method of TSS/360 provides data compatibility
between 0S/360 and TSS/360 sequential data sets, except for minor differences
caused by access method umplementations and by the different operating environments
of the two systems. .
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TS5/360 SUPPORTED HARDWARE AND FEATURES

(Only units and features listed below are supported.)
Duplex configuration and Extended Dynamic Address Translation.

Note: Isolation features must be specified, as requi
channels and contro! units supported by TSS.

For duplex systems two channel switches are recommended on all I/0 control units
where available.

d, for the pr ing units,

See applicable machine pages for availability of 2 channel switch feature with 360/
67 and TSS/360 programming pages for 2 channel switches supported by TSS/360.

2067 Processing Unit [Minimum - One 2067 mdl 1 (Simplex System) or one 2067
mdl 2 (Hal?-dupiex System); Maximum - Two 2067 mdl 2s (Duplex System)].
Features and Specifications:
Partitioning Sensing #5495), Required on each 2067 mdl 2 of a multiple proc-
essor system.
Extended Direct Control (#5494). Required on each 2067 mdl 2 of a multiple
processor system. . o
Floating Storage Addressing #4434). Optional feature used only on 2067 mdi 1.

1052 Adapter #7920), May substitute 2150 Console with 1052 mdl 7 attached,
one per processor unit. A 1052 mdl 7 is required for each processing unit.

Additional 2846 Attachment #1102). Required to attach second 2846 Channel
Controller. If the feature is on one processor, it must be on all processors in the
Time Sharing System.

Extended Dynamic Address Translatlon #3862). If the feature is on one proc-
essor, it must be on all processors in the Time Sharing System.

2nd Wall Section Attachment #6310). Required on each 2067 md! 2 in a con-
figuration with two wall sections.

2365 Pr Storage, Models 2, 12

The 360/67 simplex or half-duplex system requires a minjmum of two 23655 or
512K bytes of memory.

For the 360/67 multiprocessor system a minimum of three 23655 or 768K bytes
of memory is recommended.

2365mdl 2 Two to four with 2067 mdl 1
2365 mdl 12  Two to four with 2067 mdl 2 (Single processor systems)
2365 mdl 12  Two to eight with 2067 mdl 2 (multiprocessor systems)

(Storage must all be the same model.)
Features and Specifications:

Seven Bit Storage Protect #7123). One required per 2365 mdi 2 Processor
Storage Unit. Standard on 2365 mdl 12,

2067 Attachment #8035). One required per 2365 mdl 2 Processor Svtorage
" Unit. Standard on 2365 mdl 12,

2067 Switching Feature #8036). Feature #8036 is required for an addi-
. tional 2067 on 2365 mdl 12 only. :

2846 Switching Feature #8088, #8091). Provides for attachment of a
2846. One #8088 is required for the first, one #8091 for the second. Max:-
mum of one each per 2365 mdl 12. .

Expansion Feature #3846).
Power Sequencing #5518). 2365 mdl 12 only.
2167 Configuration Unit, Models 1, 2, 3, 4

One configuration unit of appropriate model is required on each 2067 mdl 2 half-
duplex or duplex system.

2846 Channel Controller

One or two channel controllers may be attached to a 2067 mdl 2 system.” A maxi-
mum of two 284 6s are supported in a duplex system. Only one channel with 2820s
can be attached to a 2846. Maximum one operating 2820/2301 per 2846.

Features and Specifications:

Additional Addressing | #1086). Required if the 2846 is to address five or
six 2365 model 12s. If the feature is-on one 2846, it is requited on every
2846 in the system.

Additional Addressing Il #1087). Required if the 2846 is to address seven.or
eight 2365 model 12s. Prerequisite is additional addressing #1086).

2860 Selector Channel, Models 1, 2, 3

Simplex System (single 2067 mdl 1) - System minimum is-two Selector Channels
(two 2860 mdl 1s or one 2860 mdi 2).

Half-duplex System (single 2067 mdl 2)-~ System minimum is two Selector Chan=
gels (two 2860 mdl 1s or one 2860 mdl 2) attached to one ot two 2846 Channe!
ontrollers.

Cuplex Systém (two 2067 mdl 2s) - System minimum is two Selector Channels
(two 2860 mdl 1s or one 2860 mdi 2) attached to one or'two 2846 Channel Con-
trollers.’

Features and Specifications:

High Speed Direct Access Storage Priority #4597). Required on.2860(s)
attaching 2820/2301(s) through 2846 Channel Controllers. (Attaches to first
channel - highest priority channel oniy.)

Address Prefixing #1095). Required on each channel, in systems havmg more
than one 2067 Processing Unit.

2870 Multiplexer Channel (System minimum is one 2870 Mulhplexer Channel;
system maximum is one 2870 per 2846.,) .

Features and Specifications:

First Selector Sub-Channe! #6990).*

Second Selector Sub-Channel #6991).*

Third Selector Sub-Channel #6992).*

Fourth Selector Sub-Channel (#6993).%.

Address Prefixing #1095). Required on each ct
than one 2067 Processing Unit.

in sy having more

* The only supported devices on 2870 Selector Sub-Channe! are magmn‘c‘upé
{up to 800 bpi) and 1052 mdt 7. Only one control unit is permitted on each
selector sub-channel of the 2870.

2821 Control Unit, Models 1, 2,3, 5 (Minimum ~ One Control Unit). ’

Features and Specifications:

-1403 Model 2 Attachment (#9241, #9242, #9243). A feature #9241,
. #9242, or #9243 is requured as appropnate with the printer or control unit
mode! selected.’

1403 Model 3, N1 (1100 LPM) Attachment #3615). A fea'ure 49262,
#9263, #9264 is required as appropriate with the printer control and control
unit model selected.

Universal Character Jét Adapter #8637, #8638, #8639).
Third Printer Control #7945).

Two Channel Switch, with partitioning #8100).

Remote Switch Attachment #6148),

2150 Console Model 1

Features and Specifications:

Operator Control Panel, First #5475, #5485).
Operator Control Panel, Second #5476, #5486).

2702 Transmission Control, Model 1 (Mini ‘of one 2702 or 2703 t;equired).
Features and Specifications: )

IBM Terminal Control - Type | #4615) with Selective Speed %9684), Re-
quired on 2702, ; o .
2741 Break #8055). Reguired on 2702.
31 Line Expansion #7955).
Two Processor Switch, with partitioning (#8110) [1]
Remote Switch Attachment #6148).,
Terminal Control Expansion #7935),
Expansion Base #3853).
" Telegraph Terminal Contro! - Type Il #7912)
Break Communication IBM TC-1
Data Set Line Adapter #3233).
IBM Line Adapter - 4 wire #4635).
2712 Line Adapter #8040).
2712 Mode! 1 Adapter %8045, #3046).

[1] Manual operation only.
2703 Transmission Control, Model 1 (Mini

. Required on 2702.

of one 2702 or 2703 required).

Features and Specifications:

Start - Stop Base Type | %+7505) -~ Required. " .
IBM Terminal Control Base #4619) -- Required for 1050 or 2741 terminals.
IBM Terminal Control- Type | #4696) -- Required for 1050 or. 2741 terminals.
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2741 Break (#8055) -- Required for 2741 teiminals.

Break Transmission Required for 1050 or 2741 terminals,

Telegraph Terminal Control Base #7905) =~ Required for TWX or similar
terminals.

Telegraph Terminal Control Type I} (#7912) - Requared for TWX or similar
terminals.

Data Line Set (#3205),

Data Line Set Expander (#3206).

Speed Options #4877, #4878),

Two Processor Switch ®8110). [1]

Remote Switch Attachment

[1] Manual Operation Only
2803 Tape Control, Model 1

System requires a minimum of one tape control and two tape drives (9-track), May he
attached to either a 2860 Selector Channel or a 2870 Selector Sub~Channel,

Features and Specifications;

Data Conversion (#3228).

Seven-Track Compatibility #7125).

Sixteen Drive Addressing (#7185).

Two Channel Switch, with partitioning (#8100),
Remote Switch Attachment (#6148).

2816 Switching Unit, Model 1
Features and Specifications:

Additional Drives (#1050),
Third Control (#1051),
Fourth Contral (#1052).
Additional Drive Adapter (#1055).
Control for Base Drive Third (#2285),
Control for Base Drive Fourth (#2286),
Fourth Control Attachment (#4455).
Second 2816 Attachment

First Control (#6392),

Second Control (#6393),

2820 Storage Control, Model 1 (Minimum - One Storage Centrol)

Syslem minimum is one 2820 Storage Cantrol for all systems, One additional
2820 Storage Control is recommended for multiprogessor systems, No additional
devices may he attached to the same channel as the 2820 other than another 2820,
However, only one 2320 per Channel (2860).or Channel Coniroller may be active
at any one time,

Features and Specifications:

Two Channel Switch, with partitioning (#8170).

Storage Prigrity (#7516), Requires High~Speed Direct Access Storage Priority
#4597 on the 2860 Selector Channel ta whlch the 2820/2301 is attached.

Remote Switch Attachment (#6148),

2314 DASF. (System minimum is five 2314 modules)
Features and Specifications:

Two Channel Switch, with partitioning (#8170),
Remote Switch Attachment (#6148),
2844 Attachment (#7949) [Model 1 or AL only.]

2841 Storage Control, Model 1
Features and Specifications:

Additional 2311 Attachment #9706) required.,

Record Overflow (#6118). One required for each 2841 specified.
Twa Channel Switch, with partitioning (#8100),

Remote Switch Attachment (#6148).

2844 Auxiliary Storage Control [with 2314 Madel 1 or A] only],
Features and Specifications;

Remote Switch Attachment (#6150),
Two Channel Switch #8171).

1051 Prmter-Keyboard Control Unit, Models 1, 2
Features and Specnfucatnons

IBM Line Adapter #4691, #4692, #4693, #4694),
Data Set Attachment %9114).

Data Set Attachment (#9115).

IBM Line Adapter (#4647),

Receive |nterrupt Control . *

Automatic EOB After CR © % Not Feature (#1313)
Text Time-out Suppression #9698),*

First Reader Attachment #4411), For 1056 Model 1,
Transmit Interrupt Control *

First Printer Attachment (#4408).%

Auto Ribbon Shift and Line Feed Select (#1295),
Group and Broadcast Application (#9190).%

*_ Required.

2780~1 Data Transmission Terminal

Features and Specifications:

Transmission Code: Form EBCDIC (#9762) required.
Terminal Use: (#9710) required.
Data Set Attachment: (¥9110)

(2000 bps) or (#9111)

(2400 bps).
Leased Line Termination: (#9402 or #9404).
Extended Retry Transmission: (#9150) required.
Print Line: (#5821) prerequisite (#5820) required.
Selective Character Set: (#6400) required.
Type Bar: 63 character set required.

~ EBCDIC TRANSPARENCY (#8030) required.

2701 Data Adapter Unit
Features and Specifications:

Synchronqus Data Adapter Type Il: (#7698 or #7699) required must specify
#9060 for EBCDIC for each adapter.

Transparency (#8029) specify #9700) required.

Expanded Capability (#3815) and Expansion Feature (#3885) for additional
(#7698 or #7699).

|/Q Units
2301 Drum Storage Model 1 (Minimum 1)

2301 only for system use; minimum of one 2301 in every system. An additional
2301 attached to a separate 2820 Control Unit is recommended for duplex systems,

2311 Disk Storage Drive, Modei 1

The system alane requires an absolute minimum of five 2314 modules for system use
{see note below). In addition, a number of 2311s or 2314 modules will be needed
to suppott an installation's use of TSS/360. This additional requirement will vary
as a funetion of planned number of users of the instailation.

2314 Dlrent Access Storage Facility

The system alone requires an absolute minimum of five 2314 modules for system use
(see note helew), In addition, a number of 2311s or 2314 modules will be needed to
support an installation's use of TSS/360. This additional requirement will vary as

a function of planned number of users of the installation. All system required 2314
mogdules must be on the same control unit (address 0-7), .

2401 and.2402 Magnetic Tape Unit Models, 1, 2, 3, 8
System requires a minimum of one tape control and two tape drives (9-track).
2403 Magnetic Tape Unit & Control, Models 1, 2, 3

System requires a minimum of one tape control and two tape drives (9-track). May be
attached to either a 2860 Selector Channel or a 2870 Selector Sub-Channel,

Features and Specifications:

Data Conversion #3228),

Seven-track Compatibility #7125).

Sixteen Drive Addressing (#7185),

Remote Switch Attachment (#6148).

Two Channel Switeh, with partitioning #8100),

System requires a 1052 mdl 7 for each processing unit. PTTC/EBCD %#9572)
only.

1403 Printer Model 2, 3, N1 (Minimum 1)
Either 1403 model may be selected.

2540 Card Read Punch Mudel 1 (Minimum 1)
2741 Communications Terminal

System requires a minimum of one 2741 Communications Terminal or one 1052 mdl 1
or 2 Printer-Keyboard. The main operator console must be a 1052 md! 7.

Features and Specifications:

Data Set Attachment (#9114).

Data Set Attachment (#9115).

IBM Line-Adapter (#4635),

Dial-up (#3255).

Interrupt (#4708) required.

Transmit Interrupt required.
PTTC/EBCD Code (#9571) required,

1316 and 2316 Disk Pack (Minimum 5)

System requires a minimum of five 2314 modules for system use and, therefore, five
2316 Disk Packs, For user facility and backup, additional disk
packs are recommended.
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1052 Printer-Keyboard Model 2

System requires @ minimum of one 2741 Communications Terminal or one 1052 mdl 1
ot 2 Printer-Keyboard located at the computer center, The main operator console must
bea 1052 mdl 7.

Features and Specifications:

} PTTC/EBCD Code Only, #3571),
1056 Card Reader Model 1

Features and Specifications:

Extended Character Reading (#3861) is required.
PTTC/BCD.
PTTC/BCD modified.

1/O Device Support: The following devices are supported by TSS/360 for the indicated user functions,

\“q)‘ o"@f @‘l{;"‘
é‘f ,*‘@& ef L

1052 Printer-Keyboard x X X X
(Terminal) - Mdl 1, 2

1062 Printer-Keyboasrd X x
(Consote) - Mdl 7

1056 Card Reader (MdI 1) X X

1403 Printer (Mdi 2, 3, N1}

2301 Drum Storage

2311 Disk Storage X X

2314 Direct Access Storage X X

2400 Magnetic Tape Units

2640 Card Read Punch x

2741 Communications Terminal
Telatype Mdl 33/35 KSR x

2780 Data Transmissian Terminal x

m @
!l?) A_E R M

Loeut/Qutout Device 8 5 | P

X X X X
x X

x x

X x

x X x
x X X
x X X X

x
X x X X

Legend: C - Console T - Terminal Access Method (2)
B - Basic Sequential Access Method A - Auxiliary Storage {Paging)
S - Virtual Sequential Access Method € - External Storage
| - Virtual Indexed Ssquential Access Method R - IOREQ (1}
P - Virtual Partitioned Access Method M - MsAM (2}

Notes:  System requires a minimum of five 2314 modules for system use. (See note under 2314
Direct Access Storage Facility,) See Prograraming pages for specific magnetic tape units supported,

(1) JOREQ may be used only for private devices and volumes,
(2) Available for System Programs only.

Minimum System Configuration: The minimum system configuration is: one 2067

odel 1; two odel 25; one 2860 Model 2 or two 2860 Model 1s; one
2870 Model 1; one 2821 Model 1 or 5; one 1403 Model 2, 3 or N1 with one
1416 Model 1; one 2540 Model 1; one 2820 Mode! 1; one 2301 Model 1; one
2314 DASF with at least five drives; one 2803 Mode! 1 and two 2401 Modei 1, 2
of 3s or one 2402 Model 1, 2 or 3 or one 2403 Mode! 1, 2 or 3 and one 2401
Model 1, 2, or 3; one 2702 Model 1 or one 2703 Model 1; one 1052 Model 7; one
2741 Model 1 of one 1051 Model 1 or 2 and one 1052 Model 1 or 2; five 2316s.

See "P 360/67 Programming Pages" for additional hardware
features and

Minimum Supported Engineering Change Levels

The following engineering change levels are a prerequisite for correct operation of the
Time Sharing System.

Unit ECA Level
2067-1, 2 80 (except 74, 75, 77)
2365 A-12 34
2365-12 85
2365A-2 19
2365-2 65

2846 5

2860 71

2870 41
2870A 39

2167 N/A

Basic Program Material (available from PID)

Documentation: Program material list ... Methods of Printing the TSS System
Prose. The following SRLs will be shipped:

System Generation and Maintenance, GC28-2010-5 with TNL GN28-3147%% ...
Managers and Administrators Guide, GC28-2024-3 with TNLs GN28-3071,
GN28-3135%* _,, Operators Guide* , GC28-2033-7 ... System Messages,
GC28-2037-6 with TNLs GN28-3137%*, GN28-3165%% _ .. Independent
Utilities, GC28-2038-1 with TNLs GN28-3056, GN28-3070, GN28-3158**
... Addendum*, GC28-2043-11.

*Denotes change with this versio
**New Item : .

If only the form numbered publications are required order from Mechanicsburg - not
from PID.

Machine Readable: TSS Utilities - Restorable [PL Control VOL data - Restorable
Auxiliary Control VOL data - TSS System Prose - PTF Data

Optional Program Material

Documentation: Program material list ... Source Volume Utilization.
Machine Readable: Source Code delivered in the following volumes:

Volume 1 contains: CEA - Supervisor, CEB - Independent Utilities, CEH - Time
Sharing Support Systems, CEl - Auxiliary Programs, CEY - Linkage Editor,
CGC - Service Routines, CHB - System Tables, and is specified by using Pro-
gram Number Extension VOL1.

Voiume ™ contains: CEC - Access Methods, and CFA - Command System, and is
specified by using Program Number Extension VOL2.

Volume 3 contains: CEK - FORTRAN Compiler, CEV ~ Assembler, CHC - FOR-
TRAN Library Subroutines, CMA - Diagnostics, and CZU - Time Shared Utilities,
and is specified by using Program Number Extension VOL3.

Volume 4 contains: IEM - PL/1 Compiler, and is specified by using Program
Number Extension VOL4.

Volume 5 contains: 1EM - PL/I Compiler, IHE - PL/I Library, and is specified
by using Program Number Extension VOL5.

Ordering Information: Program Number 360GCL627
Program No. Distribution Medium User Volume
Extension Type Code Requi nt
Basic none MT 9/800 28 03
Ontional VOL 1 thru 5 MT 9/800 28 0l

Programming Service Classification: TSS/360 is Type | with Programming Service
ClassificationA.

Reference Material: Assembler Language, GC28-2000-3 with TNLs GN28-3118,

- ... Command System User's Guide, GC28-2001-6 with TNL GN28-
3136** ... Concepts and Facilities, GC28-2003-4 with TNLs GN28-3126,
GN28-3139%* .., Assembler User Macro Instructions, GC28-2004-4 with TNLs
GN28-3068, GN28-3143** .. Linkage Editor, GC28-2005-3 with TNL GN28-
3117 ... Time Sharing Support System, GC28-2006-0 with TNLs GN28-3043,
GN28-3062, GN28-3144** .., FORTRAN IV, GC28-2007-2 with TNLs GN28-
3060, GN28-3061, GN28-3063, GN28-3169** .., System Programmer's Guide,
GC28-2008-2 with TNLs GN28-3127, GN28-3145%* ... Terminal User's Guide,
GC28-2017-3 with TNLs GN28-3059, GN28-3066 ... Master Index, GC28-
2023-3 ... FORTRAN Programmer's Guide, GC28-2025-3 with TNLs GN28-
3067, GN28-3141%* ., FORTRAN IV Library Subprograms,* GC28-2026-3
... Test and Maintenance User's Guide, GC28-2028-0 ... Assembler Programmet's
Guide, GC28-2032-4 with TNL GN28-3140%* ... MTT Programming and Operation,
GC28-2034-1% ... PL/! Reference Manual GC28-2045-1 with TNL GN28-3171%**
... PL/t Library Computational Subroutines, GC28-2046-1 ... Introducing TSS/
360, GC28-2048-4*% ... PL/I Programmet's Guide, GC28-2049-0 with TNL
GN28-3160%* .., Data Management Facilities, GC28-2056-0 with TNL GN28~
3168%* .., Remote Job Entry GC28-2057-0 with TNL GN28-3163%* ... Quick
Guide for User's, GX28-6400-2 .., Quick Guide for System Programmers, GX28-
6401-1 with TNL GN28-3173.

Program Logic Manuals: Available from IBM Distribution Center, Mechanicsburg.
System Logic Summary, GY28-2009-2 with TNL-GN28-3146%* ... System Con-
trol Blocks, GY28-2011-5 with TNL GN28-3170** _,, Resident Supervisor,
GY28-2012-4 with TNLs GN28-3131, GN28-3149%* ,,, Command System,
GY28-2013-5 with TNL GN28-3164*%* ... Program Control System (PCS), GY28-
2014-1 with TNLs GY28-3099, GY28-3114, GN28-3114, GN28-3166%*

... System Generation and Maintenance (SYSGEN), GY28-2015-5 with TNLs
GN28-3106, GN28-3150*%* ... Access Methods, GY28-2016-3 with TNLs
GN28-3123, GN28-3151** . . System Service Routines, GY28-2018-2 with
TNLs GN28-3124, GN28-3152** ... FORTRAN IV, GY28-2019-1 with TNL
GN28-3167** ... FORTRAN IV Library, GY28-2020-1 with TNL GN28-3153%%
... Assembler, GY28-2021-1 with TNLs GY28-3100, GN28-3129, GN28-
3138%* ... Linkage Editor, GY28-2030-1 with TNLs GY28-3083, GY28-
3098, GY28-3103, GN28-3116 ... Dynamic Loader, GY28-2031-2 with TNL
GN28-3128 ... Independent Utitities, GY28-2039-3 with TNL GN28-3134%%

... Task Monitor, GY28-2041-3% ... On Line Test Contro! Program, GY28-
2042-2 with TNL GN28-3159%* ... Time Sharing Support System, GY28-2022-1
with TNLs GN28-3122, GN28-3154%* ... Operator Task and Bulk 1/0, GY28-
2047-3 with TNL GN28-3133** ... PL/l Compiler, GY28-2051-0 with TNL
GN28-3161*%* ... PL/I Library Computational Subroutines, GY28-2052-0 with
TNLs GN28-3162*%*, GN28-3132.

* Denotes change with this version

*%New Item
Program Listings: Time Sharing System/360 program listings are available on wicro-
Tiche from TBM Corporation, E. Simpson Ferry Road, Mechanicsburg, Pennsylvania

17055, Attention: Microfiche Distribution.

Group Code GJD1-9030 is used to order all Time Sharing listings. There are no
separately orderable groups.

Microfiche update service will be provided. This service will be discontinued by
submitting an order to do so. The listings are the equivalent of output listings pro-
duced by assembling the symbolic modules.

{reverse side is band?
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Programming

Consist of the Network Con-

trol Program (NCP) Generation
Procedure, the Emulation Pro-
gram (EP) Generation Procedure, the Load Program, the Dump Program, and the
Assembler. ;

NCP (Network Control Program) Generation Procedure

The 3704/3705 NCP Generation Procedure is a t t using the 3704/
3705 Assembler and the OS Linkage Editor to generate a 3704/3 705 NCP (Net-
work Control Program),

‘System Support Programs for 05 (360H-TX-035);

Stage | is an assembly of System Generation macros. The output from Stage | is a
job stream containing the JCL and control information necessary to generate and link
edit a Network Control Program, Stage 11 is the execution of the job stream,

System Generation Macros are divided into three groups:

1)  System macros
2) Configuration definition macros
3) Block handling macros

The system macros provide information pertaining to the entire Communications Con-
troller. The macros specify facilities such as:

Memory Size
Channel type
Buffer size and number
Recommended Serviceability Aids
On-Line Teminal Test
Address Interrupt Trace
Dynamic .network alteration and interrogation facilities.

The configuration definition macros describe the characteristics of:

Line Group

Terminals

Terminal Components

Service Order Tables for Switched and non-switched lines
Terminal 1D sequences for BSC devices.

Block Handiing macros define processing to be done on data blocks and when the proc~
essing is to be performed. Processing functions include:

Editing out backspaced text

Date/Time Stamping
Processing may be performed:

After receipt from a terminal,

After receipt from CPU, but before the line is available, .
After receipt from CPU, but after the line is available.

EP (Emulation Program) Generation Procedure-

The EP Generation Procedure is a two stage process which uses the 3704/3705
'I:ssembl)er and the 0S Linkage Editor to generate a 3704/3705 EP (Emulation -
rogram

Stage | is an assembly of the System Generation macros. The output of Stage | is a
job stream containing the JCL and control information necessary to generate and link
edit an Emulation Program, Stage H is the execution of the job stream.

Load Program

The 3705 Load Program retrieves a specified load module from direct access on the

host system. This load module is then transferred across the channel to the Commu-~

nications Controlter. Upon successful completion of this transfer, control is passed

:’o the program just loaded. The utility in the host system, having completed, exits to
S.

Dump Program

The Dump Program dumps the storage and register cont of the C
Controller to a host system data set and provides for the printing of the contents.
Formatting of critical control blocks of the NCP is provided as an option. The dump
may be a full or partial dump, .

3705 Assembler

System Requirements: The NCP Generation Procedure, EP Generation Procedure,
JTFWTUTAsseaner require 48K bytes for MFT, and 50K bytes for MVT,
The Load and Dump Programs require 48K bytes for MFT, 50K bytes for MVT,

System Requirements for OLTs: OLTs to service the 3704/3705 require 8K bytes,
U{:l Tor problem determination with the EP program requires 7K bytes. Terminal OLTs
for use with EP programs are a minimum of 4K bytes, On-line terminal tests, OLTTs
for use with NCP or EP programs require a mlmmum of 8K bytes, The above does not
include the diagnostic executive requi tic tives to be used are
OLTSEP, OS/OLTEP, DOS/O LTEP, and at release of NCP TCAM/TOTE.

Programming service class ification’is A,

Basic Program Material (3604-TX-035):
Dx i A Program Directory,

Machine Readable Material: DTR containing the macros and modules of the 1BM

Optional Program Material: None,

Ordering | Program Number 360H TX035
Program Number Distribution Medium User Volume -
Extension Type Code Requirement
Basic * ‘None: : 9/800 28 None
. 9/1600 29 None
Optional None " None “None

System Support Prograrns for DOS (360H-TX=-036): Consist of the Emulation

Program (EP) Generation
', . Procedure, the Load Program,
the Dump Program and the 3704/3705 Assembler.

EP (Emulation Program) Generation Procedure

The EP Generation Procedure Is a two stage process, which uses the 3705 Assembler
and the DOS Linkage Editor to an EP (E fation P\

Stage | is an assembly of the System Generation macros. The output of stage | is a
job stream containing the JCL and control inf y to e and link’
edit an Emulation’ Program. Stage 11 is the execution of the jOb stream,

Load Program

The Load Program retrieves a specified |oad module from direct access on the host
system and transfers it across the ch | to the C ications Controller. Upon
successful completion of this transfer, control is passed to the program just loaded.
The Utility in the host system, having completed, exits to. DOS. .

Dump Program

The Dump Program dumps the storage and register contents of the C ication
Controller to a host system data set and provides for the printing of the contents.
This dump may be a full or partial dump.

Assembler

The 3704/3705 Assembler is available for assembly of Emulation Programs written in
3704/3705 Assembler language, The instructions are similar to those processed

by the DOS Assembler, The 3704/3705 Assembler operates on three kinds of in-
structions:

1) 3705 machine instructions (written in 3704/3705 Assembler language
", notation)

2) - Macto instructions

3)  Assembler instructions.

The 3705 machine instructions are represented to the 3704/3705 assembler by
mnemonic operation codes, usually followed by one or more operands.

The macro instructions prowde a convenient method of generating a desired sequence
of bler | many times in one or more programs. Macro defini-

The 3705 Assembler assembles programs written i 3704/3705 A bier |

The instructions are similar to those processed by the 0S assemblers, The assembler ’

operates on three kinds of instructions:

1) 3705 machine instructions (written in 3704 /3705 Assembler language
notation)

2)  Macro instructions

3)  Assembler instructions

The machine instructions are represented to the 3704/3705 Assembler by mnemonic
operation codes, usually followed by one or more operands,

The macro language provides a convenient method of generating a desired sequence of
assembler language statements many t:mes in one or more programs, Macro defini-
tions can be coded in-line in a bl prog or stored in.a host library
and called in when needed by means of a macro instruction coded in the program.

The assembler instructions direct the assembler to perform certain operations during
the assembly process, but are not converted into executable code,

tions can be coded. in-line in assembler | or stored in a host libraty
and called in when needed by means of a macro mstructnon coded in the program.

The 3704/3705 Assembler instructions direct the assembler to perform certain )
operations during the assembly process, but are not converted into executable code.

System Requirements: The DOS EP Generation Procedure, Load Program, Dump Pro-
gram and 370473705 Assembler requite a minimum partition of 18K bytes when used
with DOS. :

System Requirements for OLT's: OLT's to service the 3704/3705 require 8K bytes.
OLT for problem determination with the EP program requires 8K bytes. Terminal OLT's
for use with EP programs are a minimum of 4K bytes. On-line terminal tests, OLTT's
for use with NCP or EP programs require a minimum of 8K bytes. The above does not
inciude the diagnostic executive i Di tic ives to be used are
OLTSEP, OS/OLTEP, DOS/OLTEP and at release of NCP TCAM/TOTE.

Proqramml ng service classmcatwn isA.

" Not to be reproduced without written permission
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Basic Program Material (360H-TX-036):
Documentation: A Program Directory, :
Machine Readable Material: DTR containing the macros and modules of the IBM
5 K .

Optional Program Material: None,
Ordering Information: Program Number 36 0HTX036

Program Number Distribution Medium User Volume
Extension Type - Code Requirement
Basic None 9/800 28 None
9/1600 29 . None
Optional None None None

Network Control Program Support (360H-TX~034): A set of program modules pro-
vided to the customer to
generate (by use of the 3704/
3705 NCP Generation Procedure) his customized Network Control Program (NCP),
The NCP, when generated and loaded, executes in'the 3704/3705 and is supported
by 0S/TCAM operating in conjunction with a System/370 CPU enly.

The NCP performs the traditional transmission control unit functions such as line gon-
trol character recognition, line timeout, character assembly/disassembly and checking ,
In addition, some functions typically performed by a TP access method are provided

by the NCP. Polling, addressing, code translation, data link control and first level
error recovery procedures are petformed by the NCP,

The basic element of ication bety the host access method and the 3704/
3705 is the block. A transfer between the CPU and 3704/3705 may consist of one
or more blocks. A block consists of control information and any text which may
accompany it, The text is generally a transmission block destined to or received from
a terminal,

A block is sent by the host to the Communications Controller to request that an opera-
tion be performed. When the operation is complete, the 3704/3705 Network Control
Program may send a block to the host indicating the results of the requested operation.
The NCP will also send unsolicited blacks to the host to provide it with such informa=
tion as error statistics.

Within the Controller, the installation can optionally select functions to make certain
changes in transmission block data. These functions are essentially data editing
functions which can be performed on a transmission block before transmission to a
terminal on output or before transmission to the CPU on input.

At any time, the NCP may have several transactions in process at various points in
the subsystem, The supervisory functions provide the capability for scheduling the
NCP activity optimally by resolving contention for processing time within the NCP.

In addition, there are functions in the NCP to accomplish the logical and physical
elements of input/output on the communications lines and the channel to the host CPU.
These functions are dependent upon the network configuration specifically line and
terminal types.

Problem determination aids such as machine and program check recording, permanent
line error recording, 3705 panel display, on-line terminal test, abend condition
check and debugging aids are provided by the Network Contro! Program.

Remote attachment via the NCP is shown in the following chart:

CommNetwk

Terminals O
Operating Type Corres- EBCDIC us PTP non non
With a 3705/NCP_ Comm BCD _EBCD ponden  Other Norm Trans ASCII Sw_ Sw  Sw
1050 SS X X X X X
2740 Md1 1 ss X X X X X X
2740 Md1 2 S$ X X X X X
24 Ss X X X X X
$/360 and 5/370 BSC X X X X X
Mdt 20 BSC X X X X X X
1130 BSC X X X X X
1800 B8SC X X X X X X
S/3 BSC X X X X X X
2780 BSC X X X X X X
2770 BSC X X X X Xx X
27152 BSC X X X X
2972-8,- 11 BSC X X
3735 B8sC X X X X
3271/3275 BSC X X X
s/7* Ss X X X X
3650 SDLC X X X
ggg? Mdi 2,4 e X %

, BSC X X
3747 8SC X X § §
3780 BSC X X X X X X
5275"* BSC X X

System/7 is supported as a 2740 Model 1,

5275 is supported and specifisd as 3276 with EBCDIC Code {9761) and EBCD
Character Set (8089), ! scoie

Q  Leased line support must be used on switched line using a manual dial/auto
answer procedure.

The NCP also supports ications with t Is employing the following Line

Control disciplines: : :
AT&T 83B3 or WU 115A, start/stop multi-point leased telegraph lines - CPT-TWX
(Mode! 33/35) start/stop over switched TWX network. Attachment of non-1BM
terminals is, of course, under the provisions of the IBM Multiple Supplier €, stem
Policy.

Minimum Machine Configuration: For program execution == a 3705 Model A2 with
Channel Adapter Type T or Type I, Communications Scanner Type | or Type I, and
appropriate line attachment features, A 3704 Model A3 with Channel Adapter Type |,
Communications Scanner Type | or Type Il, and appropriate line attachment features,

Programming service classification is A.

A set of program modules provided
to the customer to generate (by use
of the Emulation Program Generation
Procedure) his customized 3704/3705 Emulation Program, The EP, when generated
and loaded, executes in the 3704/3705 and provides the functional capabilities of
the 2701 Data Adapter Unit and/or 2702/2703 Transmission Contor! Units through
the physical medium of the 3704/3705.

Programs which operate with an IBM 2701, 2702 or 2703 will operate with a 3704/
3705 in emulation mode, provided the programs:

- yse only the 2701, 2702 or 2703 features supported by the emulator.
- use only terminals and CPU attachments supported by the emufator.

Emulation Program Support (360H-TX-033):

- tequire only RPQs supported by the emulator.
- are not time dependent,

A list of 270X features not supported, and Is, CPU attachments and RPQs

supported by the emulator follows:
2701, 2702 and 2703 features not supported by the Emulator are:

Synchronous Data Adapter Type |

Parallel Data Adapter

Prog ble Two-Pr Switch

6-Bit Transcode

ASCHI Transparency

Attachment to osher than a byte multiplexer channel
230, 400 bps Synchronous Speed

1032 Digital Time Unit Attachment

Second Channel Interface

Intermixing of 2701, 2702 and 2703 line and function is permitted, however,-sub-
channel address assignment must be cantiguous, Replacement of multiple 2701,
2702 or 27035 with a 3704/3705 may tequire device address reassignment,

The following RPQs for 2701, 2702 and 2703 will be provided as standard features
in the Emulator: .

2701
E56160 Dataphone 50
M44307 Attach 2711
F26072 Autopoll IBM Il
M53193 Break Command 1BM |
858492 Break Command IBM |
E60987 1BM Type i1t at 4800 bps
2702
F13308 50 bps Speed
E46765 Break Command IBM |
E54838 Immediate End
E62920 Carriage Return on TTY
EA3120 TTY X Off

(cont'd)
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2703
E53715 Break Command = IBM |
F17897 50 bps Speed
271949 1200 bps Speed
216087 Immediate End
E49633 28 Second Timeout = No data
E62376 TTY il Character Recognition
858126 Timeout Change
E61947 TTY It with Telegraph Line Set'
w21061 Timeout Change
W23396 IBM 1 - No LRC
Y24344 EOT or EOR 4 Character Sequence

Although operation of the 3704/3705 EP is mutually exclusive with operation of the
3704/3705 NCP, EP and NCP modes of operation may be alternated provided the
customer has sufficient core to support NCP mode operation. This procedure will
necessitate a re=IPL of the 3704/3705.

Thruput rates of the 3704/3705 with the Emulator will be, in most cases, comparable
to those attained with a similarly configured 2701, 2702 or 2703,

The following terminals and CPU remote attachments will be supported by the EP:

1030 2703 (BSC) AT&T 83B2/B3 Line Control Type
1050 2715+ S/370 Mod 125 with ICA (BSC)

1060 3735 $/370 Model 135 with ICA (BSC)
2740-1 (2760) 2845/2265 System/3 (BSC)

2740-11 2848/2260 §/360, S/370 via Local 3705 (BSC)
2741 3650 (as a 5/3) 2780

2770/2772 3670 WU 115A Line Control Type

3270 3780 CPT - TWX (33/35) Line Control Type
2972-8, 11 3741-2,4 System/7 (as a 2740-1)

2701 (BSC) 3747

360,20 equipped with the Binary Synchronous Communications Adapter feature

360/25 equipped with the Integrated Ci ications Attachment and Synch
Data Adapter features
1130 equipped with the Synch Ci ications Adapter feature (BSC only)

1800 equipped with the Communications Adapter feature,

Machine Requirements: The minimum 3704/3705 configuration for program
execution 1s a Model Al with Channel Adapter Type |, Communication Scanner Type
| or Type |1, and appropriate line attachment features,

Programming service classification is A.

Basic Program Material (360H-TX~033):

Documentation: A program Directory ... IBM 3704/3705 EP Generation and
Utilities SRL (GC30-3002) ... {BM 3704/3705 Operators Guide (GA27-

3055).
Machine Readable Material: DTR containing the macros and modules of the
mulator Program -1X-033

Optional Program Material: None,
Ordering Information: Program Number 360HTX033

Program Number Distribution Medium User Volume
Extension Type Code Requirement
Basic None DTR9/800 28 None
DTR 9/1600 29 None
Optional None None None

Note that in order to create an operational Emulator Program, you must have, in addi-
tion to this transmittal, either the 0S System Support Programs (360H-TX-035) or
the DOS System Support Programs (360H-TX~036). The appropriate System Sup-~
port Program is available from Program Information Department (PID),

[Reverse Side is Blank]
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TOS/360 is a Tape Resident System designed to provide
operating system capabilities for 16K and larger tape

oriented System/360 configurations.

Minimum system requirements: 16,384 bytes of main
storage* ... Standard Instruction Set** ., one I/0
channel (either multiplexer or selector) ... one card
reader*** .,, one card punch*** ,,, one printer*** ... one
1052 Printer-Keyboard ... one 2400/3400 series Magnetic

Tape Drive for system residence and three 2400/3400 series

Magnetic Tape Drives for language translator functions. An

additional tape drive is required for compile-and-execute
options, 7-track tape units can be used, but the Data
Conversion feature #3228 or #3236 is required, The 9~
track residence is recommended because of the significant
performance advantage it provides to the program fetch
function.

*A 32K minimum system is recommended for COBOL object
program execution, and required for multiprogramming.

**Expanded instruction sets may be required depending upon
the specific requirement of the langquage translators
utilized, (See Expanded Instruction Set paragraph under
TOS/360 Language Function Description.)

***See control program input/output chart for acceptable
units., Note that one 2400/3400 series Magnetic Tape
Drive may be substituted for those units. For 2400
series tape, if 7-track drives are used, the Data Con-
version feature #3228 or #3236 is required, except when.
a tape is substituted for a printer.

Engineering Changes: The following engineering changes
are prerequisite ;or proper functioning of TO0S/360 =2030
hardware ~ EC 126737 ,.. 2030 micro - EC 128053 .., 1445 -
EC 305247, EC 305252 .,. 2040 hardware = EC 255262 ...
2040 micro - EC 255261 ... 2050 - EC 255458 ,.. 2821 - EC
125598 ,.. 1443 - EC 305560, EC 305564 ... 2540 = EC
124270,

Note l: If the multiprogramming support facilities of
TOS/360 are used, the 2030 hardware EC 126751 and
2030 micro EC 128058 must be installed.

Note 2: In a storage protected batch job environment, the
2030 micro EC is 128058,

Note 3: The following engineering changes are not
required; however, in order to achieve the best
performance, they are recommended =-- 2401 =~ EC
254969 ..., 2402 ~ EC 254969 .., 2403 - EC 254969,
EC 255981 ..., 2404 - EC 254969, EC 255982,

T0S/360 was tested on devices with the following
engineering changes: 1051 - EC 125519 ,,. 1052 - EC 122384
ees 1403 - EC 125730 ,,, 1442 = EC 807697 ... 1443 - EC
305511 ... 2401 - EC 255010 ... 2402 - EC 730172 ... 2403
- EC 730172, EC 255981 ... 2404 - EC 730145, EC 255982 ...
2415 - EC 255824 ,,, 2501 - EC 811803 ,.. 2520 = EC
810943C ... 25440 - EC 812588 ..., 2671 =~ EC 351485 ...
2803 ~ EC 730909 ... 2821 - EC 125601.

TOS/360 is composed of two types of programs: Control
Programs and Processing Programs.

Control Programs

System Control, 360M-CL-~405 =-- A prerequisite to any
component S/360, 1s program forms the nucleus of the
system and provides for functions of system control,
generation, and editing.

Control program input/output functions are: System
Residence - system residence unit ... System Reader - unit
used for job control cards ... System Input - main .system
input unit for control programs ... System List - system
printer unit for control programs ... System. Punch =~ main
system output unit for control programs ... System Log =
medium used for operator communication.

Control Functions:

Initial Program Load - to. initialize operation of the
system.

Job Control - brought into main storage by the supervisor
to provide -- job-to-job transition, e.q., compile and
execute ,.. symbolic device assignment within device
dependent environment ... entry of additional information.

Supervisor - The TOS/360 Supervisor is to provide main
sEpraqe resident control functions in a minimum of 6,144
bytes. The size of the supervisor depends on the options
specified at system generation time,

The configuration of control functions contained within
6,144 bytes is: scheduling of 1I/0 operations on the
multiplexer and up to six selector channels (see Note) ...
system loader for program fetching ... transient area for
functions such as == error recovery, file management,
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(open, close, end of volume) end of job, checkpoint

.restart, storage print, operator communications via 1052
«es 1-track tape handlan «ses physical 1/0 tables for ten
devices,

Note: Burst Mode on the multiplexer channel can be
Included in the minimum supervisor in lieu of selector
channel scheduling. (Burst Mode is required if tapes
are intermixed with byte interleave devices.)

Depending on the combination of supervisory functions
chosen, the following represent options which may cause
the generation of a supervisor greater than 6,144 bytes:

« Problem program exits for external interrupts such as
operator inquiry and interval timer.

Storage Protection

Interval Timer

Tape Error Statistics

I/0 Tables for additional devxces

Channel Switching

Program Check Interrupt Exit

* s e e o o

It can be assumed as a minimum that at least as many as 12
I/0 devices and either program check interrupt exist or
channel switching can be included within a 6,144 byte
supervisor,

A T0S/360 supervisor generated with. the multiprogramming
option will require a minimum of 8,192 bytes, In many
typical configurations the multiprogramming option can be
included in an 8,192 byte T0S/360 supervisor.

Multiprogramming will require as a minimum a System/360
confiquration with 32K bytes of storage. This requirement
results from the fact that the system requires a minimum
background area of 10K bytes, Hence, the system resident
supervisor cannot exceed 6K bytes if TO0S/360 is to
function on a Model D (16K) System/360 configuration, The
inclusion of multiprogramming capability in the system
will result in the generation of a supervisor greater than
6K bytes regardless of the combination of other
supervisory options which may be specified,

The total core requirements of the system supervisor is
dependent on the combination of optional supervisory
functions selected at system generation. Furthermore, the
inclusion of the -storage protection feature, which is
required for multiprogramming, imposes a 2K boundary on
the supervisor storage reqardless of the actual storage
utilized. There are two conditions which mitigqate an
arbitrary 2K boundary for supervisor storage. They are:

1. Various portions of the sunervisory transient areas
can reside ‘in unprotected storage (same as
backqround problem program). -

2. Label storage areas normally part of the problem
program area can reside within the ‘unused area
protected by the suvervisor.

It is reasonable to assume that 10,240 bytes represents
the maximum supervisor capable of generation in TOS/360
with respect to the complement of currently announced
supervisory options.

The storage protection feature is required for  -the
multiprogramming option.: This ‘requirement results from
the fact that a multiprogramming system cannot effectively
function without - the assurance of continuous system
operation in spite of errant problem programs.

The requirement for the interval timer is optional and is
conditioned’ only: on the application requirements and the
use of certain system macro facilities. No arbitrary
requirement for the interval timer is imposed by T0S/360.

_Generation and Editing Functions:

System  Generation = to initialize the system residence,
establ supervisor capabilities, include desired system
functions and processing programs.

Librarian = used for maintaining the tape libraries and
provIﬂing printed and punched output from the 1libraries,
Three libraries are used = Core Image Library, Relocatable
Library, and Source Statement Library.

Linkage Editor = for linking and relocating separate
program sections from relocatable libraries and/or from a
system input unit; and editing into core image libraries
for loading by system loader.

Input/Output Control System (I0Cs), 360M=I0-404: Logical
T0CS~ 1s a set of macro instructions whic, andle logical
files of data for the user on the devices supported, Among
these functions are =-- request ohysical I/0 operations to be
performed when. necessary ... block and deblock logical
records within physical records ... provide 1label handling
capabilities via‘ OPEN/CLOSE/EOV routines ... switching
between '1/0 areas when two areas are specified for a file.
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System Control/IOCS:

IBM Tape

Several extensions to the system

control ~functions will be provided to benefit the tape

operating

system in both the batched job and

multiprogramming operating environments. These extensions
are briefly described below,

Greater flexibility will be provided in the assignment and
control of system input and output files to facilitate and
encourage concurrent peripheral operations. Specifically
these extensions will allew:

Automatic volume switching for system output files of
magnetic tape in TOS/360.

.

Combined system output files on a singqle magnetic tape
volume.

Expanded background program checkpoint and restart
facilities will be provided to allow:

+ 7-track checkpoint with translate mode data on magnetic
tape in TOS/360. (Data Conversion feature is required.)

Additional support involving input/output devices,
features and onerations will be provided in TO0S/360 as
follows:

Dual density magnetic tape recording (800/1600 BPI).

Enable/disable mode for the Universal  Character Set
(ucs) .

. Error recovery involving command chaining operations.

. Automatic retry of devices made ready following operator

intervention type input/output errors.

.

OPTICAL CHARACTER READER I0CS; 360M-I0-417

Optical Character Reader I0CS provides support for the 1285,
1287 ana 1288 Optical Readers. This support provides for
reading printed paper tapes or journal rolls, such as those
produced on cash registers and adding machines (1235 and
1287 models 2 and 4 only). The I0CS also provides support
for reading printed and hand printed data and optical mark-
read data from cut form documents, such as sales checks,
utility stubs and customer orders (1287 and 1288 only).

Optical Character Reader support can be utilized in a multi-

programming environment under

TOS/3€60 for processing

documents or printed paper tapes. Factors affecting Optical
Character Reader performance under TOS/360 that must be
considered are:

1.
2,
3.
4.
5.

6.

System/360 model

Number of readers (maximum of 8 are supported)

Characteristics of tapes and/or documents

Batch or multi~programming environment

1f processing printed paper tapes, the blocking of input
data

User's programming

In addition, throughput is dependent on operator loading and
unloading time. This handling time 1is significant when
processing short printed paper tape rolls.

Multigrggtamming: The information contained in this section
completely replaces the information previously announced
under the heading of “Concurrent Perinheral Operations.”

Partitionin - TOS/360 offers multiprogramming support
that 1s termed fixed partitioned multinrogramming. That
is, the number of problem program areas (called
partitions) and the size of those areas are established
externally. These partitions are defined during the
system generation process. Fach partition is defined as a
block of contiquous storage locations, ' The definition may
subsequently be altered by the operator to satisfy varying
requirements of problem program during system operation.
Object programs are not relocated by the system when
loaded into a given partition. Therefore, (unless a given
program is self-relocating) a program is cataloged in the
system with reference to a specific partition.

When programs are initially 1loaded the highest storage
location available in the partition is provided by the
system supervisor to the problem program. This enables
the problem program to be designed such that it can take
advantage dynamically of the amount of storage allocated
to its partition under varying operating conditions.

_The three partitions which may be established are as

follows: Background Partition - programs which operate in
the backgroung partition are automatically initiated by
Job Control as defined by the sequence of job statements
contained in the system input stream. Only the background
partition allows all of the operating system capabilities
provided in the batched-job mode of operation (without
multiprogramming) .

Foreground Partitions (1 and 2) ~ programs which operate
in the fcoreground partitions are initiated by the operator

eratin
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from the console keyboard (1052). That 1is, foreground
programs are not initiated automatically from a job stack.
The operator must explicitly initiate each program to be
executed in the foreqround partitions. Since each
partition is completely independent of the others,
foreground . programs may be initiated and terminated
completely  asynchronously from each other and from the
background program.

As a result, program execution can continue in the active
partitions during the initiation procedures for an
inactive foreqground partition. Similarly, job transition
occurring in the background partition is conducted
concurrently with the execution of foreqround programs.

The foreground initiation statements, e.q., ASSGN, VOL,
TPLAB, etc., associated with foreqround proqrams are
similar to the job control statements for background
programs. They may be entered into the system via either
the 1052 or an unassigned card reader device.

Partition Selection - With multiprogramming, TOS/360 is
Capable of concurrently operating one backqground and one
or two foreqround programs., The selection of_ which of the
active programs is to be given control of the CPU {s
performed by the system supervisor. Foreground progqrams
are always given priority for CPU processing over the
background program. Normally, control of the processor is
passed to the next lower priority program when the higher
priority program encounters a wait condition. Control is
then returned to the higher priority program when the
event for which it was waiting has been completed,

No special user programming is needed in order to indicate
a wait condition and thus cause the transfer of control to
a lower priority program. For example, I/0 device support
provided in the system utilizes EXCP-WAIT type logic in
order to synchronize physical I/O operations with requests
from the problem program for data transfer. The various
conditions under which the selection mechanism of the
supervisor will he invoked can he summarized as follows:

Occurance of unsatisfied wait condition identified by
the wait macros;

Posting of I/0 or timer interrupt condition;

Issuar...e of load or fetch macros;

Attention interrupt from the 1052 console kevhoard:;

Completion of logical transient routines; e.q,, OPFN,
CLOSE.

Programming Comsiderations =~ Object wprograms capable of
Operation in the batch-only environment (initial version)
of TOS/360 can be executed in the background partition in
a multiprogramming environment without modification
assuming sufficient configuration requirements, These
object programs need only be recataloged when movina from
one environment to the other. Problem programs operating
in the foreground partitions have access to the full
capabilitTes of the system, aside from those relating to
batched job initiation, with the exception of: (1)
checkpoint/restart, (2) communications reqion modification
and (3) use of the system logical units other than SYSLOG
and SYSRES. Since the symbolic units used for system
input/output functions; i.e., RDR, IPT, PCH, and LST, are
reserved solely for the services of batched jobs in the
background partition, all IBM provided component programs;
i.e., language processors, sorts, system service programs,
may be operated only in the background partition of a
multiprogramming system, For the same reason, problem
programs capable of operation in the foreground partitions
must not access these symbolic system units. Pequests
from foreground programs for the checkpoint function are
ignored. Requests from foreqground programs for the
alteration of the communications region cause program
cancellation.

Use of the interval timer feature for the time of day
function is supported by the system and is available to
any or all programs operating concurrently, However, only
one of the programs may utilize the timer to request time
intervals (elapsed time) during a given period. The
operator can assign the time interval function supported
by the system to any one of three partitions. Requests
for time intervals from a program in a partition not
assigned the function will cause program cancellation.

Program Cataloging - In general, programs must be
cataloged In the system core image library with reference
to the specific storage locatimns in which they are to
operate, An exception to this rule exists in the case of
self-relocating programs, A self-relocating proqram is
one which can be executed in any storage location
irrespective of the assignments made by the linkage
editor. This is accomplished by the object problem
program initializing at execute time all of its address
dependent constants. Logical IOCS is capable of self-
relocation.

A self-relocating program may be loaded by the system into
either foreground partition. This means the operator need
not know the explicit starting address of a program, as
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estaplished by 1linkage editor, when initiating a
foreground partition. Furthermore, the same problem
program may be initiated in separate foreground nartitions
from a single copy in the system core image library.

Self-relocating programs must be soecifically designed
using the Assembler lanquage. Logical IOCS is not self-
relocating, In addition, object programs resulting from
RPG, COBOL, PL/I, and FORTRAN are not self-relocating., To
facilitate the design of self-relocating programs several
utility input/output macros will be provided with the
multiprogramming systems,

These macros will produce self-relocating object code
which will provide input/output control functions such as:
opening and closing files ,,. blocking/deblocking of fixed
length records ... printer forms and stacker select
control ... user exits before, during and upon completion
of record processing.

These macros will support consecutive organizations on the
following devices: card readers/punches (2540, 2520,
2501, 1442) ... printers (1403, 1443, 1445, 1404%) ,..
magnetic tape (2400/3400) ... console printer (1052).

IBM Tape Operating System/360

*Continuous form operation

With these macros, the user may assemble tailored file to
file utilities supporting normal concurrent peripheral

operations, Or the macros may be combined

with user

programming to produce either generalized or specific file

processing programs.

summarizes

Multiprogramming Summary - The following chart
e characteristics and system facilities applicable to
the available partitions in the multiprogramming systems.

Background Foreground Foéeqround
(BG) (F2) (F1)
Program Initiation Automatic Operator Operator
Job Control Unit SYSRDR/IPT 1052 or 1052 or
Card/Tape Card Reader Card Reader
Storage Protection Yes Yes Yes
Storage Protect Key 1 2 3

Location (Fixed) Adjacent to Adjacent to

Adjacent to

System Background Storage End
Supervisor
Size (Variable)
Minimum (Active) 10K Bytes 2K Bytes 2K Bytes
Minimum (Inactive) 10K Bytes 0 Bytes 0 Bytes
Maximum available strge 510K Bytes 510K Bytes
Intervals 2K Bytes 2K Bytes 2K Bytes
Established by SYS GEN SYS GEN SYS GEN
Alterable by Operator - Operator Operator
Priority 3 (lowest) 2 1 (highest)
Use of System Functions:
System Log Yes Yes Yes
Job Logging Yes No No
System Units (I/0) Yes No No
Programmer Units Yes Yes Yes
Operator Inquiry Yes Yes Yes
I0CS Macros Yes Yes Yes
Fetch/Load Yes Yes Yes
Program Check Exit Yes Yes Yes
Interval Timer Exit 1 Yes Yes Yes
Time of Day Yes Yes Yes
Dump (PDUMP) 2 Yes Yes Yes
Communication Region Yes No No
Modification
Checkpoint/Restart Yes . No No
Use of System Components:
System Serv,
(Librarian) Yes No No
Langquage Processors Yes No No
Service Programs
(sort, Utilities) Yes No No
Autotest ) No No
Use of Problem Programs 4
Compiled by:
Assembler Yes Restricted Restricted
COBOL Yes Restricted Restricted
RPG Yes Restricted Restricted
FORTRAN Yes No No
Basic PL/I Yes No No
Types of Program Loading:
Absolute Yes Yes Yes
Self-Relocating Yes Yes Yes

l. Only one partition at a time selectable by the

operator.

2. In foreqround requires magnetic tape or printer

assigned to SYSOO0O.

3. Autotest for TOS/360 must be run in a dedicated
environment; however, this does not preclude its
running under the multiprosramming supervisor. The
latter case requires that anvy and all foregqround
partitions be reduced to zero for the duration of the
Autotest operation. If this condition is not met,
Autotest is cancelled and a diaanostic messase is
printed,

4, Restricted to those lanquage functions which do not
require access  to background communication region or
symbolic system units.

Processing Proqrams

Include customer programs and IBM supnlied programs that
provide both language and.service functions. All processing
programs, customer and IBM, utilize the functions provided
by the control programs.

TOS/360 may be generated and regenerated bv the customer to
include those lanquages, service and problem program
functions that he desires in system residence.

Language Functions: Lanquages are available within TNS/360
at the 10 esign level., A design level is the minimum main
storage requirement in which the processor is designed to
operate.

T0S/360 Language Function Description:

Assembler, 360M=AS-465 = A symbolic programming lanquage
use 0 write programs for System/360, The TO0S/360
Asgsembler program processes the lanquage and provides
auxiliary functions useful in the preparation and
documentation of a program and includes facilities for
processing macro instructions, Included in the lanquage
are the standard and optional ingtruction sets, mnemonics,
extended mnemonics, literals and macro facilities. An
extensive macro library is also included to provide
facilities for system generation and I/0 device macro
support for processing programs.

Report Program Generator, 360M=RG=408 - An expanded
Tanguage Function that has the capability of compiling
programs which can produce a wide variety of reports
ranging from a single listing to a complete report that
incorporates calculation and editina, Sterling
conversion, arithmetic, table lookup, branching
capabilities, indicator control, swlit control fields,
move left, and the designation of multiple input and
output files are also provided.

COBOL, 360M=-CB-402 - COBOL (Common Business Oriented
Eanquage s similar to Enqglish, COBOL provides a
convenient method of coding programs to handle commercial
data processing problems,

The TOS/360 COBOL Lanquage Processor has the ¢following
advanced features =-- source proqram library facility ...
COBOL debugging lanquage ... internal/external floating-
point items and floating-point literals ... the linkage
section of the data division ... options 1, 2 and 3 of the
USE sentence ... the transform statement ... option 2 of
the APPLY clause ... inverted print edit,

Note: COBOL for TOS/360 requires 10K bytes of main storage,
It will operate in 16K, although most user programs will
require a 24K minimum configuration, .

FORTRAN 1v, 360M-FO-409 - The FORTRAN Langquage 'is
€specially useful in writing programs for scientific and
engineering applications that involve mathematical
computations.

The TOS/360 FORTRAN Language  is compatible with and
encompasses the proposed American Standards Associat;on
(ASA) Basic FORTRAN, including its mathematical subroutine
provisions, .

TOS/360 FORTRAN offers the following advanced features =-
mixed-mode ... spacing format code ... literal format code
«e. the A format code ... scale factor ... carriage
control ... double precision data type ... three dimensign
arrays ... functional. subprograms may return results via
the argument list.

The FORTRAN - IV compiler will allow the introduction of
source programs in either BCD or EBCDIC character codes.

Basic PL/I - 360M-PL-450 Extends the range of applications
that can be handled by a single high level language. It
includes the functional capabilities of FORTRAN and COBOL.
Pu/l for 105/360 is a subset of PL/I provided under 0S/360

Expanded Instruction Sets may be required dependipq;on the
specific requirements Of the lanquage programs utilized as

Notto be reproduced without written permission



IBM Programming

P IROM, 4

follows:
Langquage System Requires Object Program May Use

FORTRAN IV Standard Instruction Set

Basic

COBOL

Report Pgrm Standard Instruction. Sét

Standard Instruction Set
Floating Point Option Floating Point Option

PL/I standard Instruction Set Universal Instruction Set

Standard Instruction Set Universal Instruction Set
Decimal Arithmetic Option

L]

Standard Instruction Set

Generator Decimal Arithmetic Option Decimal Arithmetic Option

#Floating

Point Option is required if floating point

literals and/or non-integer exponents are used,

Control Program Input/Output - TOS/360

Units Supported

Residence Reader Input Work* Punch List Log**

1052 x
2540 x x x
1403 X x
1404 X x
1442 N1 x x X

1442 N2

®

1443 x x

2501

2520 Bl

520 B2, B3

2400 x
2400 Dual Density x
3400 x
3400 Dual Density x

7

A
N*X)f xR
E
ESE A
EE ]

x

~track tapes require Data Conversion feature #3228 or #3236
(except LIST).

System Residence may be either 7- or 9-track.
Systems input and systems reader may be designated the same

unit.

Systems input, systems punch and systems list are required

for systems generation and editing functions.

*Three (3) required,
**In the event that the 1052 is inoperative, printer devices

may be assigned temporarily to SYSLOG.

The logical support of input/output file requirements for
problem programs is provided as €ollows:

Problem Programs Compiled by TOS/360 -~

Units Assembler RPG COBOL PL/I FORTRAN
2540 x X X x x
1403 X b X x X
1404 for continuous forms x x x x x
1442 x X x X X
1443 X X X x x
1445 x X X X x
2501 X b3 X x x
2520 x X X x x
2400 (:~ or 9=track) X X x x X
2400 Dual Density x X x X x
1052 Console (Note 1) x x x x
2671 x

3400 (7-or 9-track) x x x x x
3400 Dual Density x x x X x

Note 1. COBOL Accept and Display Only ... FORTRAN Output Only

... Basic PL/I Display Only.

TOS/360 ~ Service Functions Description:

Sort{gsgge Program, 360M-SM=400 -~ Orders unsequenced data
into either ascending or deScending sequence as specified
on the sort control cards. The sort control statement
cards permit a diversification of parameters to meet the
needs of the magnetic tape user. These assignments of
specified parameters maximizes the sort performance to
meet the configquration of the individual user.

The sort employs IOCS standard label check or enables the
user to bypass or process his non-standard labels. The
utilization of the check point-restart facility permits
the user to interrupt and continue during the merging
phases of the sort. The merge only option aives the user
the facility of combining from one to seven presequenced
files into a single output file, A sequence check and
reblocking capability form an integral part of the merge
option.

Dtility Programs, 360M-UT-403 ~- The following utility
programs wi avallable on the IBM supplied tape:

Card to Printer and/or Punch - This ' program  transfers
binary or EBCDIC data from cards to a printer and/or a
card punch, :

Card to Tape -~ This program transfers binary or EBCDIC
data from cards to magnetic tape.
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Tape to Card = This proqram transfers data from magnetic
tape to cards,. Data mav be punched in either ERBCDIC or
binary. d

Tape Compare - The tape compare proqram compares two
files from two or more tapes to ensure that the files
are identical.

Tape to Printer - This proaram will print a tape file in
one of two formats -

Data Display = prints all of the tape block.
Data List - prints one line for each data record,

Tape to Tape - This program transfers the data from one
tape to another.

Multiprogrammin Support Utilit Macros, 360M=-UT-411 -~
TRes o rasros oy be b tTTzed —Fo “norarses The—Tollowing
concurrent peripheral self-relocation wutility programs
which will operate in 2K bytes of problem program storage:
Card to Print .,, Card to Tape .,, Tape to Print ,,. Tape
to Card. .

The inclusion of any user proarammina with the above
utilities may cause the storage requirements tn exceed 2K
bytes. (See description under multiprogramminna.)

Autotest, 360M-PT~407 ~- A debugaing aid for object
programs assembled by the T0S/360 Assembler and executed
under TOS/360. Using Autotest, a test run can be
performed as a normal job in a batch, with a minimum of
operator intervention. Autotest monitors the execution of
the program under test and provides the followinna
facilities:

The creation of input data files hv means of standard
utility programs (IBM or user sumnlied).

Exchange, addition, or deletion of instructions without
reassembly,

Dump of any portion(s) of main storage, permanent
storage assignments, general registers and/or floating
point registers whenever a designated address is reached
during program execution. The main storage dump can be
in hexadecimal, character, floating point, fixed point,
or mnemonic representation.

Dump of main storage at normal or abnormal end of job in
hexadecimal character and/or mnemonic representation,
Source symbols can also be printed with the end of job
dump.

A list of all phases in the sequence that they are
called into main storage.

Print out of any output data files by means of standard
utility programs (IBM or user supplied).

Compiler Input/Output Modules, 360M=-10=-412 - This
component consists of e pre-assemble Input/Output
modules requireed by the TOS/360 COBOL and RPG compilers,
If either the COBOL or RPG compilers are to be used, these
pre-assembled modules must be available in the system.
Users requesting maintenance on either COBOL or RPG
components should also request maintenance on this
component.

6K Supervisor, 360M-Sv-413 and 8K Supervisor, 360M-SV-414
- e two Supervisor components are identical in content
and function. The only difference is in the ending
address, The user who does not expect to generate a
supervisor in excess of 6144 byteS should order the system
with the 6K Supervisor component. ' The user who expects to
generate a supervisor in excess of 6,144 bytes should
order the system with the 8K Supervisor component. This
will allow him to assemble and catalog the tailored
supervisor without link-editing all of the desired system
components residing in the Core Image Library. However,
if the tailored supervisor exceeds the size of the
supervisor component »n the system, a complete linkage
edit run must be performed.

On-Line Test Executive Program (OLTEP) 360M~-DN-418 = OLTEP
together with associated on-1llne unit tests allows testing
of System/360 1/0 devices while operating under control of
the T08/360 supervisor. OLTEP is a monitor program that
controls the execution of individual routines designed to
test specific I/0 units. It can be run either in a
dedicated batch-only environment or in the background
partition of a multiprogramming system, This allows the
user to continue performing productive work during the
running of 1/0 unit tests., Lxcept for specific I/0 units
being tested, all units of the system remain available to
the user. some of the advantages of OLTEP are:

« Increased system availability

. Improved serviceability

. Productive work (in foreground partitions)
servicing

. System checkout following maintenance

during
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BASIC PROGRAM PACKAGE OPTIONAL PROGRAM PACKAGE
The following SRL publications and documentation appropriate to the components Documentation - Optional Program Material List,

ordered are shipped by P1D with each initial T0S/360 order. Machine readable
material is distributed as indicated below,

Documentation - Program Material List .., Attachment | - TOS/360 Restrictions

Machine Readable - Source modules are available on five individual distribution
volumes each identified by a Program Extension Number as indicated below,

C S . Program Number
.. Attachment Il - -
ﬁ&ﬁenttifdgzgt, I»A'/iIIAl‘)ZAs';is:gyssmn. SRL publications,, appropriate to the com Extension Program Component Name Program Number
System/360 Disk and Tape Operating Systems - GC24-5030-10 OPT 1 System Control 360M-CL-405
Concepts and Facilities l0Cs 10-404
Assembler AS-465
System/360 Tape Operating System - System Generation GC24-5015-6 MPS Utility Macros uT-411
and Maintenance TNL GN24-5450 OPT 2 : FORTRAN IV F0-409
System/360 Tape Operating System - Performance Estimates GC24-5020-5 Sort/Merge SM-400
. _ . ; ~ Report Program Generator RG-408
System/360 Tape Operating System - Operating Guide 922% 1285 Optical Charaster Reader 10-417
System/360 Tape Operating System - System Contro! and GC24-5034-2 0
g PT 3 COBOL CB-402
System Service Programs Autotest PT-407
g{uts;j:‘{ﬁi(é?o:-ape Operating System - Supevwsor and Input/  GC24-5035-4 OPT4 PLA PL-410
OLTEP DN-418
(S:z::;v:l/zbo Tape Operating System - Data Management GC24-3430-3 oPT 5 Utilities UT-403

System/360 Disk and Tape Operating Systems - Assembler GC24-3414-8
Specifications

System/360 Disk and Tape Operating Systems - Tape Sort/ GC24-3438-4
Merge Program Specifications TNL GN33-8085

System/360 Tape Operating System - Autotest Specifications GC24-3441-3
TNLs GN21-5054, 5074,5080; GN33-8585

System/360 Disk and Tape Operating Systems - Utility GC24-3465-6
Program Specifications

System/360 Disk and Tape Operating Systems - COBOL GC24-3433-5
Language Specifications TNL GN28-0245, 0256, 0407

System/360 Disk and Tape Operating Syélems - COBOL GC24-5025-5
Programmer's Guide TNL GN28-0253, 0259, 0406, 0430

System/360 Basic FORTRAN IV Language GC28-6629-2

System/360 Disk and Tape Operating Systems - FORTRAN GC24-5038-3
IV Programmer's Guide

System/360 Disk and Tape Operating Systems - Report GC26-3570-7

Program Generator Specifications

System/360 Disk and Tape Operating Systems - Utility GC24-5042-6 ADDITIONAL PROGRAM MATERIAL

Macro Specifications ’ Program Logic Manuals

System/360 Disk and Tape Operating Systems PL/I GC24-9005-6 TOS/360 System Control GY24-5022

Programmer's Guide T0S/360 Logical 10CS GY24-5018

- ~ D0S/360 and TOS/360 MPS Utility Macros GY24-5045

PL/!1 Subset Reference Manual 9_(2_2_8_22_2__02_2 T05/360 Utilities GY24-5019

System/360 Disk and Tape Operating Systems - On-line GC24-5066-3 D0S/360 and TOS /360 Tape Sort/Merge GY24-5016

Test Executive Program Specifications and Operating Guide DOS/360 and TOS /360 Assemb ler GY26-3642

TNL GN24-5452 D0S/360 and T0S/360 RPG ' GY26-3701

. R : . . D0S/360 and TOS/360 COBOL GY24-5025
Form numbers which have changed since previous release are underlined, D0S/360 and TOS/360 FORTRAN IV GY24-5032

Machine Readable -- Option 1 - Appropriate material delivered for 6K Supervisor D0S/360 and TOS/360 PL/I GY33-9011

and is specified by using Program Number Extension OPT 1. Option 2 - Appro- T0OS/360 On~Line Text Executive GY24-5056

priate material delivered for 8K Supervisor and is specified by using Program

Number Extension OPT 2. Components are as follows: Program Listings: The TOS/360 listings are available on microfiche from the IBM

Corporation, o Mechanicsburg, Pennsylvania,
Assembler 360M-AS-465 The listings are equwalent to the output listings pro~
COBOL CB-402 duced by assembling the symbolic modules,
On-Line Test Exeeuve Program bN-413 CURRENT USERS |
FORTRAN IV FO0-409 Current users will receive a pre-printed Program Order Form and a letter announcing
Input/Output Control System 10-404 the availability of Release 15 instructing them to order the new Release through the
gompiler Input/Output Modules 10-412 branch office using this pre-printed Program Order Form, Complete ordering instruc-
ptical Character Reader 10-417 tions are provided in the letter to users,

lex-t{)'tesl [F;!l_':g%)g To order the maintenance package for System Release 15 the user must specify M for
Report Program Generator RG-408 Maintenance Package with one of the appropriate Distribution Medium codes on the
Sort/Mer 3 SM-400 Program Order Form, User Volume Requirements for the total replacement package
Supervis:r 6K Sv-413 is 01, The Maintenance package is available-on a DTR, Users who no longer

or ! or require this program should be instructed to return the pre-printed Otder Form to PID

. with a "D" in column 14 of section 1 line 1. The maintenance package will be
Su.pc.arwsor, 8K sv-414 available for 60 days from the date of announcement.
Utitity Programs UT-403
Multiprogramming Support Utility Macros uT-411 Current users may also modify their profile by adding or deleting components,

[Reverse side is blank]
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Disk Operating System (DOS): DOS is a disk resident system designed to provide
operating system capabilities for System/360 and

System/370.

System/360 support operates on the following System/360 models: 22, 25, 30,

40, 44 (featie #8501 is required), 50, 65, 67 (in 65 mode), and 75. System/
360 support is included in DOS releases lhrough 26. Rel 27 and sub
releases support System/370 only,

The System/370 models supported by specific releases are indicated below.

DOS ' System/370 models

Release/Version supported t

25 3 145, 155 $/360 and S/370 support
26 3 145, 155 $/360 and S/370 support
27 4 135,145, 155 S$/370 support only

27.1 4 135, 145, 155, 158  S/370 support only

(158 hard stop BC code only)

ENVIRONMENTS

Partitions - When the IBM Disk Operating System is running, main storage is divided
Tnto two or more areas of contiguous storage. One area is used to contain the resident
Supervisor Contro! Program. Its minimum size is 6K bytes on System/360 and 14K
bytes on System/370. The inder of storage is then divided into one or three
user program partitions. Each partition is an integral muitiple of 2K bytes.

Single Partition System - Many functional advantages of DOS may be realized even

Tn a limited operating environment. In a system with one user program partition, only
one problem program, such as a compiler, sort, utility or user program, runs at a time.
This partition shares main storage with the Supervisor. The Supervisor handles many
of the functions common to all problem programs, such as interrupt handling, input/
output supervision, error y P d and the loading of ble phases from
the core image libraries into main memory for tion. Symbolic device addressi
automatic job to job transition and library. maintenance functions are some of the addi-
tional advantages to a user of DOS.

Muitiprogramming System - if more than one user partition is defined, two or three
user programs may be executed concurrently, this is termed Multiprogramming. .
The pattitions have standard names assigned to them d jent on the number of par-
titions in the system, as follows:

One User Program Partition - Background
Three User Program Partitions - Foreground One, Foreground Two,
Background

These names are normally abbreviated to: F1, F2, and BG.

Multiprogramming may be specified at System Generation time and if so, the size of
each user program partition may be defined at this time and may subsequently be
i

altered by the operator to satisfy varying requi of p progr during
system operation,

The Background Partition, which is always present, must at all times have a size of
at least 10K bytes.

Foreground Partitions may be either Single~Program-Initiated (SPI) Partitions, in which
case they have a minimum size of 2K bytes, or Batched-Job-Foreground (BJF) Parti-
tions, in which case they have a minimum size of 10K bytes. The system may contain
two Foreground Partitions of the same ‘type or one of each, whichever is required by

the user. Foreground Partitions may further be defined as Inactive and have a size of
0K, that is, no main storage is currently allocated to the partition.

Each partition has associated with it a priority which determines the system priority
to be given to the program in that partition. The priority sequence is: Foreground
One (highest), Foreground Two and Background (fowest),

Each partition must have associated with it sufficient input and output devices to
satisfy the requirements of the programs to be run in that partition. The necessary
assignments of devices are made initially at System Generation Time and subsequently
modified by means of operator commands and Job Control statements to meet the
varying requirements of problem programs during system operation. At any point in
time Direct Access Storage Devices may be shared by partitions; all other devices
must be uniquely assigned to an individual partition (or not assigned at all).

Background and BJF Foveground programs have access to all the general system facili=~
ties provided by the op Y . SPIFi d Prog do not have access
to Job Control, and hence each program to be executed in.an SPI partition must be
separately mmated by the operator. Furthermore, SPI Foreground Programs may not
use the System Checkpoint/Restart facitity or access the Communications Region.

Timer services may use both the TOD Clock (S/370 only) and the interval timer, All
programs havé access to the value of the Time of Day Clock; however, only one pro-
gram may request time intervals from the Interval Timer during a given period. The
operator can assign the Interval Timer to any of the partitions. Requests for time
intervals from a program in a partition to which the Interval Timer is not assigned will
cause program termination. .

The majority of system and user programs may be executed both in the Background
Partition and any BJF Foreground Partition; there are however, certain restrictions
on programs which modify the contents of the system libraries.

Multitasking - The Multitasking option allows concurrent asynchronous activity with-
in one or more partitions, Thus different parts of the same program can be executed
concurrently where it is meaningful to do so. To utilize the multitasking facilities of
the Disk Operating System, it is necessary to code programs in the Assembler Lan-
guage. Events occurring concurrently in different parts of the same progtam can he
synchromzed to meet the user's requirements.
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LIBRARIES

The 1BM Disk Operating System is bulit around disk libraries, of which there are two
classes: System Libraries and Private Libraries. A System Library occupies part of
the System Residence Extent; a Private Library occupies an entire extent of Direct
Access Storage which may be either on the Systems Residence Device or on some
other device of the same type.

The following types of System and Private Libraries may be defined:

A Core Image Library contains object program phases ready for execution. Every pro-
gram that is to be executed by the system must first be placed in a Core Image Library.
The System Core Image Library must be present in every system. One or more additional
Private Core Image Libraries may be further defined by the user. Core Image Libraries
may contain the following types of object program phase:

1. Absolute phases, which must be executed at the specific storage locations
defined w?m hie text of the phase itself.

. 2. Self-relocating gses, which may be d at any contig set of stor-
age Jocations. Such programs are specia"y wvmen In the Assembler Language

in such a way as to be ddi p (self: g ph cannot be
d in a non progr 9 ).
A Rel ble Library i locatabl dules output by the Assembier

or compilers which may then be operated on by the L.inkage Editor to produce object
program phases.

A Source St Library contains source program text and A bler L
macro books which may be included in user programs by means of COPY or macro
mnemonic statements.

Both classes of Relocatable Library and Source Statement Library are optional, but
the user will normally require at least one library of each type. These may be either
System or Private Libraries.

Any number of private libraries may be defined but for any operation involving libraries
only one private library (and the system library) may be in use at the same time. When
operations involve both private libraries and system libraries, library references will
cause the private library to be searched before the system library, except for those
phases starting with $$A or $$B, in which case the system library is searched first.

REQUIREMENTS

Configuration Requi - Minimi system and feature requirements are:

General Requirements, Condltlon,
or Explanationh

Main Storage (5/360)

Batch Job Processing SYSRES

Device: 2311, 2314/2319, or

For COBOL D Compiler in Batch Environment
(COBOL D Compiler design point is 14K)

For Multiprogramming, MICR, BTAM, or
System Input/Output on Disk

Main Storage (5/370)

Batch Job Processing SYSRES
Device: 2311, 2314/2319 or 3330/3333
SYSRES 24,576 Bytes of Main Storage

Support available in Release 27 (Minimum S/370 is 98,304 Bytes of
Main Storage

Note: Minimum 135, 145 and 155 P St Sizes d mi DOS
Storage requirements. See DOS SYSTEM Generation (GCZ4-5033), for details of
storage requirements.

Requirements Fulfilled by

16,384 Bytes of Main Storage .
24,576 Bytes of Main Storage

24,576 Bytes of Main Storage

Instruction Set Exceptions to this may be requnred by
the § or ion
program, See the spec:flc product
for additional instruction set require~

ments

Channel One 1/0 Channel, either Multiplexer or

Selector. Additionally,

. Telecommunications and MICR i0CS
require multiplexer channel and at least
one selector channel

. 2314 requires a t f for
S/360 Models and a special feature
or block multiplexer channel for S/370
Models (See machine section)

h

1/0 Devices

One Card Reader Choice of:

1442 2540

2501 3504/3505 (S/370 only)
2520 3525 with Read Feature

(S/370 only)
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One Card Punch Choice of:
1442 2540
2520 3525 (S/370 only)
One Printer Choice of:
3211 1404 (S/360 only)
1403 1443

Note: A disk extent or a magnetic tape
drive may be substituted:for the system
reader, punch and/or printer, If disk,
at least 24,576 bytes of main storage
is required, If tape, 9-track or 7-track
drives may be used; 7-track drives re~
quire the data conversion feature except
when tape is substituted for a printer,
Through release 26 2400 series or
3400 in 2400 mode series tapes sup-
port these functions; beginning with
release 27, 2400 and/or 3400 tapes
may be used,

See "Machines" for console availability
for each processor model,

Choice of: 2311 Disk Storage

2314 DASF - (2312, 2313, 2316
and/or 2319 Disk Storage)

3330-1,2/3333-1 Disk Storage
(S/370 only; block multiplexer
channel required)

Note: System generation utilizes the
assembler and therefore, requires three
‘logical files for working storage, If not
available on the system residence unit,
either a second disk storage drive or
three magnetic tape units are required,
(if tape, 2400 or 3400 in 2400 mode
“seties is supported for this function
through Release 26, 2400 and 3400
are supported starting with Release 27,

One console printer-keyboard

One disk storage drive

It is strongly recommended that a multiple disk or diskAape system be used,

Engineering Changes: The following Engineering Ct are prerequisite for proper
“Tunctioning o
1419 S/360 Adapter, Single Address Feature EC 131182
2030 hardware logic level EC 126737
2030 micro program level EC 128053

1445 EC 305247

2841 hardware logic level EC 413160
2841 micro program level EC 413140
2821 EC'125598
Note 1: If the multip ing and/or tel tion facilities of
DOS are used, the 2030 hardware logic level EC 126751 and 2030
hardware Ioguc level EC 126751 and 2030 multiprogramming level
EC 127058 must be installed,
Note 2: In a storage protected batch job environment, the 2030 multnprogrammmg
fevel EC is 128058,
Note 3: The following engmeenng changes are not requued however, in order to
achieve optimal perfi , they ar