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This reference publication describes the IBM System/360
Disk Operating System. The system is a set of control
programs and processing programs provided for IBM
System/360. Using IBM 2311 Disk Storage for on-line
program residence, the IBM System/360 Disk Operating
System provides stacked-job processing capability,
multiprogramming and telecommunications capability,
controls all input/output, and provides for continuous
operation of all programs run in its environment.
Detailed information is given in this publication

on these major topics.

1. Operation with the System Control Program:
a. System Organization
b. Supervisor Functions
c. Job Control Program.

2. Using the System Service Programs:
a. Linkage Editor
b. Librarian. ’

The prerequisite for a thorough understanding
of this publication is a basic knowledge of
System/360 machine concepts. The publications most
closely related to this one are:

1. 1IBM System/360 Principles of Operation, Foirm -
A22-6821.

2. IBM System/360‘Disk Operating System, Data
Management Concepts, Form C24-3427.

3. IBM System/360 Disk Operating System
Supervisor and Input/Output Macros, Form
C24-5037.

4. 1IBM System/360 Disk and.Tape Operating
Systems, Assembler Spec1f1catlons; Form
C24-3414.
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PREFACE
The first part of this publication, under The telecommunications publications most
the headings Supervisor, Job Control, and closely related to this manual are:

Initial Program Loader (IPL), describes the
control program for the Disk Operating

System . This part is of interest to any- 1. 1IBM System/360 Disk Operating System,

one using the system, including system Basic Telecommunications Access Method,
analysts, programmers, and machine opera- Form C30-5001.

tors. The functions of the Supervisor are
discussed, and the detailed Job Control

statement formats are given. Note, howev- 2. IBM System/360 Disk Operating System,
er, that the macro instructions used to QTAM Message Control Program, Form
communicate with the Supervisor are dis- €30-5002.

cussed fully in the Supervisor and I/0
Macros publication as listed on the front

cover of this publication. 3. IBM System/360 Disk Operating System,

Queued Telecommunication Access Method,
The second part of this publication, Message Processing Program Services,

under the headings Linkage Editor and Form C30-5003.

Librarian, is of particular interest to the

persons responsible for maintaining the For titles and abstracts of other asso-

resident system. This part describes the ciated publications, see the IBM System/360

Linkage Editor and Librarian programs Bibliography, Form A22-6822.

fully.

b

Second Edition, November 1966

This edition, C24-5036-1, is a major revision of, and obsoletes the
previous editions, C24-5036-0 and C24-3428-1. Changes are indicated by
a vertical line to the left of the affected text and to the left of
affected parts of figures. A dot (¢) next to a figure title or page
number indicates that the entire figure or page should be reviewed.

Significant changes have been made throughout the Supervisor, Job Con-
trol, and Linkage Editor sections of this publication, and these sec-
tions should be reviewed in their entirety. Diagnostic messages for the
Supervisor, Linkage Editor, and Librarian have been added to the Appen-
dix.

Specifications contained herein are subject to change from time to time.
Any such change will be reported in subsequent revisions or Technical
Newsletters.

Requests for copies of IBM publications should be made to your IBM rep-
resentative or to the IBM branch office serving your locality.

A form is provided at the back of this publication for readers' com~
ments. If the form has been removed, comments may be addressed to IBM
Corporation, Programming Publications, Endicott, New York 13760.

© by International Business Machines Corporation 1966



3

INTRODUCTION « « 4 ¢ o« « o o o s o o

System Configuration . . . . . . . .
Machine Requirements. . . . . . .

Control Statement Conventions. . . .
SUPERVISOR « ¢ ¢ o o o« o o o o o s o
Main Storage Organization. . . . . .

I/0 Units Control Tables. . . . .
Communication Region. . .

.
.
.
.

Supervisor Functions . . .
Storage Protection. . .
Interruption Handling .
Channel Scheduler . . .
Device Error Recovery .
Operator Communication. . . .
Communication to the Operator .
Communication from the Operator
Foreground Program Initiation .
System Operation Without a 1052
System Ioader « « . ¢« <« .« ¢ « .
Checkpoint/Restart. . . . « « .
Normal and Abnormal End-of-Job

Handling . « « ¢ « « o « o « «

e 8 & & & 4 o & o

JOB CONTROL. « ¢ ¢ o o o o o o o o o«

Functions. « « ¢ ¢ ¢ o o o o o o« o o
Prepare Programs for Execution. .
Symbolic Input/Output Assignment.
Set up Communication Region . . .
Edit and Store Label Information.

o & & o 8 4 & a2 8 4 0+ .

Restarting Programs from Checkpoint

Job Control Statements . « « « « « .
General control Statement Format.
Sequence of Control Statements. .
Description and Format of Job

Control Statements « « + . « . &
System I/O Operations . . . . .
Control Statement Effect on I/o

Units. . . . . e o e o o o o a
Work Files Used by System

C mnponents - L] - . - - - - . -
Job Control Statement Example o«

INITIAL PROGRAM LOADER-(IPL) . . . .
LINRAGE EDITOR ¢ « ¢ « o o o o o o @
Stages of Program Development. . . .
Structure of a Program « « « « « « .
Types of Linkage Editor Runs . . . .
Linkage Editor Control Statements. .

Sources of Input « « « « ¢ ¢ ¢ o o« @

53

53
54

56
58
58
58
61
62
62

CONTENTS

General Control Statement Format . .

Control Statement Placement. . . . .
PHASE Statement . . . . .
INCLUDE Statement . . . .
ENTRY Statement . . . . .
ACTION Statement. . . . .
Phase Entry Point . . . .
Self-Relocating Programs. .
Linkage Editor Input Restrlctlons
Linkage Editor Job Set Up . . . .

Example of Linkage Editor Input and
Output.: o« « ¢ o ¢ o o o o o o « o

LIBRARIAN. . . @« « ¢ o o « o =«

Core Image Library. . . . . « . .
Relocatable Library . « . . « . .
Source Statement Likrary. . . . .
Disk Storage Space Required forx
Libraries and Directories. . . .
Likrarian Functions. « « « « « « o .
Maintenance Functions . . . . . .
Service Functions . . « . . . . .
Copy Function . . . . « . . . . .
General Control Statement Format.
Likrarian Functions: Core Image

Library « « ¢« ¢ ¢« ¢ ¢ o ¢ ¢ o o o &
Maintenance Functions . . . . . .

Librarian Functions: Relocatable
Library « o« o« o o o o ¢ o o o o o »
Maintenance Functions . . . . . .
Service Functions « « « « « « « &

Librarian Functions:
Library o« o« o o o« ¢ o o o o o o o «
Maintenance Functions . . . « « .
Service Functions . . « « « « « &
Libkrarian Functions: Directories. .
Reallocation Function. . . « « « « «
Copy Function. . . . . « ¢« « . « . .

Punch Service Function: Special
Considerations. « .« « « ¢ « « o o @

Condense Maintenance Function:
Special Considerations. . . . « « .

APPENDIX A: STANDARD DASD FILE LABELS
FORMAT 1. o ¢ ¢ o ¢ o o ¢ o o o o «
APPENDIX B: STANDARD TAPE FILE

APPENDIX C: OPERATOR-TO-SYSTEM
COMMANDS. « <« «. o« o o ¢ 2 o« o « o =

Source Statement

LABELS.

s o o o @
(<]
)

.100
.100

.101
.104
.104

.106

.109

.110



Part 1: Job Control Commands. . . . . .110 APPENDIX F: LINKAGE EDITOR INPUT
RESTRICTIONS. o « « ¢ « o o o o o o o «122
Part 2: ATTN Commands . . « « « « o o 0112
APPENDIX G: EXAMPLE OF
Part 3: Foreground Initiation SELF-RELOCATING PROGRAM . . . . . . . .123
COMMANAS. « « « o o « o o« o o « o o o 2113
APPENDIX H: LINKAGE EDITOR DIAGNOSTICS .124
APPENDIX D: JOB CONTROL STATEMENTS . . .116
APPENDIX I: LIBRARIAN DIAGNOSTICS. . . .129
APPENDIX E. FORMAT OF LANGUAGE
TRANSLATCOR OUTPUT CARDS AND THE USER APPENDIX J: SUPERVISOR DIAGNOSTICS . . .135
REPLACE CARD. « « « « o a o o o o« o« o« «120
INDEX:e o« 2 o o« o« o o o o o o« o « o o o «139



The IBM System/360 Disk Operating Systemr is
designed to provide operating system capa-
bilities for 16K and larger System/360
configurations that include one or more IBM
2311 Disk Storage Drives. Systems above
16K that do not require the expanded func-
tions provided in the larger operating
system packages offered by IBM will benefit
from this 16K package. The system is disk
resident, using IBM 2311 disk storage for
on-line storage of all programs. Depending
on the requirements of the particular
application, the system can be expanded to
include all processing programs used to
perform the various jobs of a particular
installation, or it can be tailored to a
minimum system to control a single program.

The Disk Operating System consists of
the following components.

Control Program

The control program constitutes the frame-
work cf the Disk Operating System. It
prepares and controls the execution of all
other programs. The components of the
control program are:

1. Supervisor. The Supervisor handles all
input/output operations, interruption
conditions, and other functions for all
proklem programs. Part of the Supervi-
sor resides in main storage at all
times. Processing time is divided
between the Supervisor and the
program(s) being executed. This is
true for the user's programs as well as
other IBM-supplied components of the
system. Certain functions of the
Supervisor are provided by transient
routines that remain in disk storage
until needed and which are then loaded
into main storage for execution.

2. Job Control. Jok Control runs between
parts of a job and prepares the system
for execution of all other programs in
a batched-job environment. Job Control
is loaded by the Supervisor from disk
storage whenever needed. For fore-
ground programs, Job Control type func-
tions are performed by the foreground
initiator.

3. Initial Program lLoader (IPL). The IPL
routine loads the Supervisor into main
storage when system operation is ini-
tiated. IPL is loaded from disk stor-

INTRODUCTION

age simply by selecting the address of
the disk drive in the load-unit switch-
es on the system console and pressing
the load key. IPL also processes cer-
tain control statements.

The control program supervises all
input/output functions. Required control
progran input/output units are:

1. System Reésidence (SYSRES): system resi-
dence unit

2. System Reader (SYSRDR): unit used for
Job Control statements

3. System Input (SYSIPT): system input
unit

4. System Punch (SYSPCH): system output
unit

5. System List (SYSLST): system printer
unit

6. System Communication (SYSLOG) : medium
for operator communication.

With the exception of SYSRES and SYSLOG,
system units are used only with prograns
running in a batched-job environment
(referred to as background programs).

System Sexvice Programs

The system service programs provide the
functions of generating the systerm, creat-
ing and maintaining the library sections,
and editing programs into disk residence
before execution. Minimum systems can ke
built that do not include the system ser-
vice programs.

The system service programs are:

1. Linkage Editor. All programs are edit-
ed into an area of the resident disk
pack ky this program. These programs
can then be permanently placed in the
core image likrary of the system,
requiring only control statements to
call them for execution, or they can be
stored on disk temporarily, executed,
and then overlaid Ly new programs.

2. Likrarian. This is a group of pro-
grams, used for maintaining and reox-
ganizing the disk library areas and
providing printed and punched output

Introduction 5
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from the libraries. Three likbraries

are used.

a. Core Image Library. All programs
in the system (IBM-supplied and
user programs) are loaded from this
library by the System Loader rou-
tine of the Supervisor.

b. Relocatakle Library. This library
is used to store object modules
which can ke used for subsequent
linkage with other program modules.
A complete program of one or more
modules can be placed in this
library.

c. Source Statement Library. This
library is used to store IBM-
supplied macro definitions and
user-defined source statement
routines (such as macro
definitions) in the resident pack
kuilt to provide extended program-
assembly capability.

Processing Programs

All user programs are run within the Disk
Operating System environment, using the
functions of the control program. Minimum
resident packs may consist of only the
control program and one Or mOre user
programs or, for other types of applica-
tions, the control program and the Linkage
Editor, with user programs loaded and edit-
ed from cards or tape into a specified area
in disk storage, and then into main storage
for execution. A full system may include
user's programs and the following IBM-
supplied programs:

1. Language Translators: Assembler,
COBOL, FORTRAN, RPG, and PL/I.

2. Sort/Merge.
3. TUtilities.

4. Autctest.

Multiprogramming

For those systems with main storage equal
to or in excess of 24K, Disk Operating
System offers multiprogramming support.
This support is referred to as Fixed Parti-
tioned Multiprogramming, kecause programs
are assigned to fixed locations when they
are cataloged to the system. A program
occupies a contiguous area of storage. The
amount of main storage allotted to programs

to be executed may be determined when the
system is generated, or it may be deter-

mined by the operator when the program is
loaded into main storage for execution.

Background vs Foreqground Programs

There are two types of problem programs in
multipreogramming: Lkackground and fore-
ground. Background programs are initiated
by Job Control from the katched-job input
stream. Foreground programs are initiated
by the operator from the printer-keyboard.
Foreground programs do not execute from a
stack. When one completes, the operator
must explicitly initiate the next program.

Background and foreground programs init-
iate and terminate asynchronously from each
other. Neither is aware of the other's
status or existence.

The system is capable of concurrently
operating one background gprogram and one oOrxr
twe foreground programs. Priority for CPU
processing is controlled by the Supervisor,
with foreground programs having priority
over background programs. All programs
operate with interruptions enabled. Wwhen
an interruption occurs, the Supervisor
gains control, processes the interruption,
and gives control to the highest priority
program that is in a ready state. Control
is taken away from a high priority program
when that program encounters a condition
that prevents continuation of processing
until a specified event has occurred. Con-
trol is taken away from a lower priority
program when an event c¢n which a higher
priority program was waiting has Lkeen com-
pleted. When all programs in the system
are simultaneously waiting (i.e., no pro-
gram can process), the system is placed in
the wait state enabled for interruptiomns.
Interruptions are received and processed by
the Supervisor. When an interruption
satisfies a program's wait condition, that
program becomes active and competes with
other programs for CPU processing time.

In addition to at least 24K positions of
main storage, multiprogramming support
requires the storage protection feature.

Note that programs produced by the FOR-
TRAN and PL/I compilers may not be run as
foreground programs, for the object pro-
grams produced by these compilers use sys-
ter facilities available only to background
programs. All IBM-supplied programs must
also be run only as background programs, in
a multiprogramming environment.

6 DOS System Control and System Service Programs
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Telecommunications

Disk Operating System includes telecommuni-
cations capability. Two access methods are
available, Basic Telecommunications Access
Method (BTAM) and Queued Telecommunications
Access Method (QTAM). BTAM requires at
least 24K positions of main storage but
QTAM requires a minimum main storage
capacity of 32K.

A BTAM program can be run as either a
foreground or a background program. Nor-
mally, it is run as a foreground-one pro-
gram and thus has the highest priority of
any program being executed at a particular
time.

In a system operating under QTAM, the
QTAM Message Control Program must be run in
the foreground-one partition. Up to two
QTAM Message Processing Programs may be run
in either foreground or background
partitions.

SYSTEM CONFIGURATION

This section presents the minimum system
configuration required to operate the Disk
Operating System and features in addition
to the minimum that can be supported. The
system control programs must always be
present in order to execute any other pro-
grams.

MACHINE REQUIREMENTS

Minimum features required:

16K bytes of main storage (24K bytes
are required for multiprogramming,
1412/1419 MICR document processing,
and for assigning system input/output
files to disk).

Standard instruction set. See Note 1.

One I/0 channel (either multiplexor or
selector). See Note 2.

One Card Reader (1442, 2501,
2540). See Note 3.

2520, or

One Card Punch (1442,
See Note 3.

2520, or 2540).

6/2/67

One Printer (1403, 1404, or 1443).
Note 3.

See

One 1052 Printer-Keyboard.
One 2311 Disk Storage Drive.

Note 1: Language translators may require
extended instruction sets.

Note 2: Telecommunications requires a
multiplexor channel and at least one selec-
tor channel.

MICR processing requires at least two
I/0 channels. 1If MICR devices are attached
to the multiplexor channel, no burst mode
devices will be supported on the multiplex-
or channel. MICR's should be attached as
the highest priority devices on the multi-
plexor channel. Single addressing 1412's
or 1419's will be supported on any selector
channel, but device performance will be
maintained only if a selector channel is
dedicated to a single MICR device. Also
note that the Dual Address 1419 is not
attachable to selector channels.

Also, MICR processing requires either
the Direct Control Feature or the External
Interrupt Feature.

Note 3: One 2400-series magnetic tape unit
may be substituted for this device. (7- or
9-track. If 7-track tape units are used,
the data-convert feature is required,
except when substituted for a printer.)

Additional features supported:

Timer Feature.
Simultaneous Read-while-Write Tape Con-
trol (2404 or 2804)

Any channel configuration up to one
multiplexor channel and six selector
channels.

Tape Switching Unit (2816).

Storage Protection Feature (required for

multiprogramming).

Universal Character Set

Selective Tape Listing Features (1403)

for continuous paper tapes.

Dual Address Adapter (1419) to allow

more stacker selection processing.
Once processing with the Dual Address
Adapter. is established, 1412's and

. 1419's cannot be mixed.

Additional main storage up to 16,777,216
bytes.

Introduction 7






Problem programs can request I/0 opera-
tions on the following devices:

1. 1442 Card Read Punch
2. 2501 Card Reader

3. 2520 Card Read Punch
4. 2540 Card Read Punch
5. 1403 Printer

6. 1404 Printer (for continuous forms
only)

7. 1443 Printer
8. 1445 Printer

9. 1052 Printer-Keyboard. It is used for
operator communication.

10. 2671 Paper Tape Reader
11. 2311 Disk Storage Drive
12. 2321 pata Cell Drive

13. 2401, 2402, 2403, 2404, and 2415 Mag-
netic Tape Units.

14. 1285 Optical Reader (maximum of 8 are
supported)

15. 1287 Optical Reader (maximum of 8)#*
16. 1030 Data Collection System

17. 1050 Data Communication System

18. 1060 Data Communication System

19. 2260 Display Station

20. ATST 83B3 Selective Calling Stations

Introduction
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21. ATET Teletypewriter Terminal, Models 33
and 35

22. Western Union Plan 115A Outstations

23. 2740 Communications Terminal

24. 7770 and 7772 Audio Response Units

25. 1412 Magnetic Character Reader#*
(maximum number supported is dependent
upon the system configuration)

26. 1419 Magnetic Character Reader#*
(maximum number supported is dependent
upon the system configuration)

27. IBM System/360 (Model 30, 40, 50, 65,

are attached by means of a private,

8

or 75)**

*Programming specifications for using
these devices may be used for planning
purposes only. Source programs must not
contain instructions for these devices
until the Disk Operating System includes
the appropriate programming. Diag-
nostics indicating improper operation
codes or operands are issued if coding
for these devices is included in a
source program.

**System/360 to System/360 binary syn-
chronous communication may take place
over either switched or nonswitched
communication lines. Each System/360
must be attached to the communication
line through a 2701 Data Adapter Unit
a 2703 Transmission Control Unit con-
nected to the System/360 multiplexor
channel. 1In the case of a nonswitched
line, either or both may use a 2701
attached to the System/360 selector
channel.

or

The preceding devices (16 through 23)
leased,

or common-carrier network to the multiplex-
or channel through a 2701 Data Adapter
Unit, 2702 or 2703 Transmission Control
Unit. When the 2701, 2702, or 2703 is
attached to the multiplexor channel, burst-
mode devices (magnetic tape and DASD) must
be attached to a selector channel. The
2260 Display Station may also be attached
to the System/360 channel (local
attachment) via the 2848 Display Control
Unit.

CONTROL STATEMENT CONVENTIONS

The conventions used in this publication to
illustrate control statements are as
follows.

1. Uppercase letters and punctuation marks
(except as described in items 3 through
5 below) represent information that
must be coded exactly as shown.

2. Lowercase letters and terms represent
information that must be supplied by
the programmer.

3. Information contained within brack-
ets [ ] represents an option that can
be included or omitted, depending on
the requirements of the program.

4. Options contained within braces { }
represent alternatives, one of which
must be chosen.

S. An ellipsis (a series of three periods)
indicates that a variable number of
items may be included.

6. Underlined elements represent an
assumed option in the event a parameter
is omitted.

DOS System Control and System Service Programs



The Supervisor is the control program that
operates with problem programs. Control is
always given to the active program with the
highest priority. Priority to programs in
the systen has been assigned as follows:

1. Supervisor (highest priority).

2. System operator comrmunication routine.

3. Foreground-one program.

4. Foreground-two program.

5. Eackground program (lowest priority).
Part of the Supervisor resides in main

storage at all times. Certain other rou-

tines are kept in the core image library in

the resident disk pack and are called into

transient areas when needed. The functions

performed by the Supervisor are:

1. Storage protection (required for
multiprogramming)

2. Interruption handling

3. Channel scheduling

4. Device error recovery

5. Cperator communication

6. Program retrieval

7. End-of-job handling

8. Timer services (optional).

All functions except certain interrug-
tion handling (SvC, I/0, and machine check)
are available to the problem program by
issuing macro instructions. The programmer
is not concerned with machine interruption
conditions, since these are handled auto-
matically by the Supervisor.

The Supervisor also contains a communi-
cation region for holding information use-

ful to problem programs and to the Supervi-
sor itself.

SUPERVISOKk

The Supervisor is generated fror a set
of source statements ky way of an Assembler
run.

MAIN STORAGE ORCANIZATICN

The Supervisor occupies the low area of
rain stcrage. The transient routines are
called into the transient area {overlaying
the previous routine in the area) and exe-
cuted when needed. The area occupied by
the background program begins just past the
transient area. The background program
area must be a minimum of 10K bytes.
(IBM-surplied programs such as the Linkage
Editor require at least 10K bytes to
perform their functions. Certain language
translators may require a background area
larger than 10K bytes.) Focllowing the
background program area is the foreground-
two program area. This area must be
defined in increments of 2K. (Storage
protection requires that main storage pe
divided into blocks of 2K kytes.) Follow-
ing the foreground-two program area is the
foreground-one program area. As with the
foreground-two area, the foreground-one
area must be defined in increments of 2K.
The minimun size of a fcreground area is
0K; the maximum is 510K. The main storage
map in Figure 1 shows the relationship
between the Supervisor and the problem
program areas.

Each foreground area contains a save
area (for storing the program name, the old
prcgram status word, and registers), a
lakel area for storing file-label informa-
tion, and the area for exeguting the prob-
lexr program. The save area and the label
area are in the low part of the foreground
procgram area.

Note that in a katch-only system, the
transient area can have a storage protec-
tion key of 0 or 1, derendent upon 2K boun-
daries. In a multiprogramming environment,
the last 500 bytes can ke 0 or 1.

Supervisor 9



Supervisor

Storage
Protection
Key: 0

Permanent Storage Locations Used by CPU

Communications Region

I/0 Interruption Routine Channel

EXCP Routine
Start I/O Routine

Storage Protection (required for
multiprogramming)

Supervisor Call Routine
Program Check Routine
Machine Check Routine
External Interruption Routine

Timer Services (optional)

System Loader (Program FETCH and LOAD)

Resident Error Processing Routines

Program Information Block (PIB)

I/0 Units Control Tables
(LUB/PUB/JIB/TEB)

Scheduler

Transient
Areas

Storage
Protection

Key: 0
|

Open

Close

Dump

Operator Communications
Checkpoint

End of Job

Error Processing Routines
Attention Routine

|

Background
Program Area

Storage
Protection
Key: 1

Minimum Size:

10K

Job Control
Linkage Editor
Librarian

Installation Processing Programs

Foreground-two
Program Area

Storage
Protection
Key: 2

Size:
2K Increments

|

Foreground Initiator

Installation Processing Programs

Foreground-one
Program Area

Storage
Protection
Key: 3

Sige:
2K Increments

|

Foreground Initiator

Installation Processing Programs

OFigure 1. Main Storage Organization

I/0 UNITS CONTROL TABLES

The principal components of the I/0O Units
Control Tables are the Logical Unit Blocks
(LUB) and Physical Unit Blocks (PUB).
These tables, defined when the system is
generated, are required for channel sche-
duling, input/output unit assignment and
control, and maintenance of miscellaneous
information about jobs, such as multirle
I/0 assignments.

Each LUB is two kytes and represents one
logical (symbolic) I/O unit. Each LUB
references an entry in the PUB. LUB's
corresponding to logical units are ordered
according to the logical units they rep-
resent. Information concerning the order-
ing of 1UB's is contained in the subsection
under Job Control entitled Logical Unit
Block (IUB) and Physical Unit ilock (PUB).
The LUB's are grouped into two
classes: system logical units and program-
mer logical units. The numker of program-
mer logical units is a system generation
parameter with a maximum of 245.

Each PUB is eight bytes and represents
one physical I/0 unit. Contained in each
PUB is such information as the channel and
unit numbers of the device, the charac-
teristics of the device, references to the
channel queue, and indicators used by the
Channel Scheduler, Supervisor, and Job
Control. The PUB's are ordered by the
nurber of the channel to which the various
devices are attached. The number of PUB's
is a system generation parameter with a
maximum of 255.

COMMUNICATION REGION

The communication region is a 46-byte stox-
age area within the Sugervisor region for
use by the Supervisor and problem programs.
Certain macro instructions are availakle to
allow access to the information contained
in this region. Fields in the communi-
cation region are addressed relative to the
first byte of the region.

The layout of the communication region
in the Supervisor is shown in Figure 2.

10 DOS System Control and System Service Programs
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8 Lytes Calendar date. Sugpplied the background-program area
during IPL procedure or by ty the last FETCH or LOAD.
DATE control statement. Can
be used for dating printed 4 bytes Address of the uppermost
output of the proklem pro- byte used in loading any
grarn. In one of two phase of the background
forms: mm/dd/yy or dd/mm/yy program. This value may be
where mm is month, dd is inaccurate if the program
day, and yy is year. LOADs any phase above its

linkage edited origin

2 kytes Address of background pro- address, or if the program
grar label area. phases are not all linkage

edited together.

2 bytes Reserved for control program
use. 2 bytes Length of kackground program

lakel area.

11 bytes User area (for inter- or
intra-program
communications). All 11
bytes set to binary zero Communication Region Macro Instructions
when JOB control statement
is encountered.

Macro instructions are provided to allow

1 byte UPSI (user program switch the proklem program to access the communi-
indicators). Set to binary cation region. A brief discussion of these
zero when a JCB control macro instructions follows. Details can be
statement is encountered. found in the Supervisor and I/O Macros

puklicaticn listed on the front cover of

8 bytes Job name for background this publication.
programs as found in the JOB
control statement. COMRG -- Get address of communication

region:

4 bytes Address of the uppermost This macro instruction allows the prob-
byte of the background- lem program to address information
program area. The stored in the communication region
corresponding value is con- (obtain date, test switches, etc). The
tained in general register 2 address of the first byte of the region
when the first phase of a is placed in general register 1.
background or foreground
prograr is fetched. MVCOM -- Move to communication region:

This macro instruction allows the prob-

4 bytes Address of the uppermost lem program to modify the content of

byte of a phase placed in

the user area and UPSI (bytes 12
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through 23) of the communication
region. The operand field of the MVCOM
macro instruction contains three oper-
ands. The first specifies the first
communication region byte to be modi-
fied. The second specifies the number
of bytes to be inserted. The last
specifies the address (or a register
containing the address) of the bytes to
ke inserted. Only background programs
may use the MVCOM macro instruction.

SUPERVISOR FUNCTIONS

STORAGE PROTECTION

A storage protection key of 0 is set for
the Supervisor and all or part of the tran-
sient areas. A key of 1 is set for the
background program area. A key of 2 is set
for the foreground-two program area. A key
of 3 is set for the foreground-one program
area.

INTERRUPTION HANDLING

An interruption can be caused by either a
program instruction or a machine condition.
The Supervisor automatically handles all
interruptions so that the programmer need
not be directly concerned with them. In
most cases after an interruption is han-
dled, control is returned to the point of
interruption as if no kreak had occurred in
the instruction sequence.

There are five kinds of interruptions.
They are:

1. Supervisor call
2. External
3. Program check
4. Machine check
5. Input/output.
Figure 3 illustrates the flow of control
between the Supervisor and a problem pro-

gram during an interrurtion. Control is in
the proklem program initially. An inter-

|
Interruption
|
|
I SUPERVISOR
I
svC !
O } Interruption
PROBLEM S S
PROGRAM .
Handli
. landling
o -——————— .
S
s Channel Emor, or
‘)’o/\r \NF———————1 Machine Check
{900 " } Routines Wait State
A Entered
& Ry
] Load Old PSW
|
: PROGRAM
|
[
(Problem Program State) ! (Supervisor State)

Figure 3.

Flow of Control Between Supervisor and Proklem Program During an Interruption
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ruption occurs, transferring control to the
Supervisor. The status of the program is
saved in the program old PSW. Depending on
the type and reason for the interruption,
control is given to an appropriate handling
routine. Upon completion of the routine,
the program may be restored to its original
condition (via the o0ld PSW). Control is
norrnally given back to the problem program
at the point where it was interrupted. The
user may have control of program check and
external interruptionms.

Supervisor Call

The supervisor call interruption is caused
when the SVC instruction is executed. Cer-
tain macros use the SVC (supexrvisor call)
instruction to provide communication
between the problem program and the Super-
visor. The SVC in each macro has a certain
interruption code that indicates to the
Supervisor which routine is to ke executed.
The macro instructions that allow problem
programs to have access to contrxcl func-
tions, some of which are transient, via an
SVC instruction are:

CANCEL To cancel all remaining steps of
a job.

CHKP1 To cause checkpoints to be taken
in a proklem program (background
programs only).

CLOSE To close an input/output file.

DUMP To get a printout of main storage
and terminate the problem pro-
gram.

EOJ To indicate the problem program
is completed.

EXCP (Execute channel program) To
request an 1/0 operation to be
performed by physical IOCS.

To return to the user's main
program after the user's handling
an external or program check
interruption.

EXIT

FETCH To load a program from the core
image library into main storage
for execution.

LBRET To return from the problem pro-
gram to an OPEN, CLOSE, or end-
of-volume routine.

LOAD To load into main storage from
the core image library a phase
that is not to be executed
immediately.

MVCOM To modify the content of the user
area in the communication region

(background programs only).

OPEN To open an input/output file for

processing.
PDUMP To get a printout of main storage
between specified limits.
SETIME To request the Supervisor to
interrupt the execution of a
program after a specified period
of time has elapsed.
STXIT To establish a linkage from the
Supervisor tc a user routine
(progran check, operator communi-
cation, or interval timer
interruption) or to cancel the
use of such a routine.
WAIT To indicate a problem program is
in a not-ready state, WAITing on
a specified event.

Each macro instruction generates a supervi-
sor call interruption with a specific par-
ameter. The interruption routine analyzes
the parameter and gives control to another
routine fcr the actual handling of the
interruption. ‘

External Interruption

An external interruption can be caused by
the timer feature, or ky the operator
pressing the console interrupt key, or by
an external signal. For foreground pro-
grams, the 1052 attention key is used to
gain access to problem program communi-
cation routines.

If an interrupt-key or timer interrup-
tion occurs, control is immediately given
back to the interrupted program unless the
user has provided an address of his own
routine through a STXIT macro instruction.
When this is the case, control is trans-
ferred to the address specified.

The timer feature enakles the control
program to provide three functions:

1. Maintains the time of day which the
user can reference at any point within
the execution of the problem program.

2. Time-stamps the beginning and end of a
job. This information can be used for
accounting information and is printed
on the devices assigned to SYSLOG and
SYSLST.
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Enables the user to set the timer

for a specified interval of time and
either wait on it or to get control at
a prespecified address after the time
interval has elapsed. The interval
timer can be used with only one class
of program (background, foreground-one,
or foreground-two) at a time.

If the presence of the timer feature was
not specified when the system was generat-
ed, all timer interruptions are ignored and
cause control to be returned immediately to
the interrupted program.

Five macro instructions are provided for
use with external interruptions. These
macro instructions are TECB, GETIME,
SETIME, STXIT, and EXIT. Figure 4 illus-
trates a typical sequence of events follow-
ing an external interruption.

TECB -- Timer event control block:
This macro instruction generates a
control block for communicating inter-
val timer status to the problem pro-

with the WAIT and SETIME macro instruc-
tions.

GETIME -- Get time of day:
This macro instruction can be used at
any point in the execution of a problem
program to get the time of day. The
value returned to the proklem program
can be in one of three forms, depending
upen the requirements of the user. The
time can be in hours, minutes, and
secends, or it can ke a binary integer
(in seconds), or it can be in units of
17300 seconds. This macro instruction
is useful only if the timer feature is
installed and if its presence is indi-
cated when the system is generated.

SETIME -- Set interval timer:
This macro instruction can be used to
request the Supervisor to interrupt the
execution of a proklem progranr after a
specified time limit has elapsed or to
allow the problem program to wait for
the time interval to elapse. This
macro instruction is useful only if the

gram. TECB can be used in conjunction timer feature is installed and if its
T
|
Problem Program |
Main Line I
STXITIT, X, Y |
SETIME n I
Interval Timer | Supervisor
Causes an Interruption to Supervisor Routine —.
(]
H
Execution Continves \
Timer Interruption
: Handling Routines
I
|
|
|
|
[
|
User's I
Interval Timer
Routine EXIT [ 1T ' ‘
! to Supervisor ——-
s
~<—}— to Timer Routine *
I
I
(Problem Program State) : (Supervisor State)
Figure 4. Typical Sequence of Events After a Timer Interruption Due to Use of SETIME
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presence is indicated when the system
is generated.

STXIT -- Set linkage to user interruption
routine:
This macro instruction can ke used to
establish a linkage from the Supervisor
to a user routine. It can also ke
used to cancel the linkage to such a
routine. This macro instruction can be
used for timer, operator communi-
cations, and program-check interrup-
tions.

EXIT -- Set exit:
This macro instruction is used with the
STXIT macro instruction to return from
the user's routine to the point of
interruption.

A complete description of these macro
instructions is supplied in the Supervisor
and I/0 Macros publication listed on the
front cover of this publication.

Program Check

Each program can select which of the fol-
lowing options is to be taken in the event
of a program check.

1. Akort -- The job being executed is
terminated and a message output on
SYSLOG and SYSLST describes the cause
of the termination of a background
program. For foreground programs, the
output is on SYSLOG and SYS000.

2. Dump and Abort -- This is requested by
a system generation parameter, or by
use of the DUMP option in the OPTION
control statement. In addition to a
message, all registers and main storage
are printed on SYSLST for background
programs. The job is then terminatéd.
For foreground programs, the output is
on SYSLOG and SYS000.

3. Transfer to User Routine -- If the
address of a subroutine is supplied by
the user by way of the STXIT macro
instruction, the program-check inter-
ruption routine will kranch to that
subroutine when an appropriate inter-
rupticn occurs. The user routine can
determine the cause of the interrup-
tion. Return to the point of interrup-
tion is possible by means of the EXIT
macro instruction. This facility is a
system generation option.

4. Program Mask in PSW -- The program mask
bits of the PSW (Program Status Word)

are initially set to zero. If the user
wishes to enable a program interrup-

tion, he will change this configuration
by use of the Set Program Mask (SPM)
instruction. The program mask bits
will be reset to zero after each job
ster and after each FETCH of a problem
program phase.

Machine Check

A machine-check interruption results from a
machine malfunction. The machine-check
interruption places the system in the wait
state with a unique message code (0S) in
bytes 0 and 1 of main storage. The SEREP
program, supplied to IBM customer engi-
neers, can then be run. The system can be
restarted only through an IPL procedure.

The same condition results from an 1I/0

channel failure. The message code 1S is in
bytes 0 and 1 of main storage.

Input/Outrut Interrupticns

An input/output interruption can ke caused
by:

1. I/0 completion -- (Channel End). This
is the end of transfer of data into or
out of main storage or completion of a
control operation.

2. Device available -- (Device End). A
device which was busy or not ready is
now available for use.

3. Control unit availakle -- (Control Unit
End). A corntrol unit which was busy is
now available for use.

4. I/0 attention -- This results from
pressing the request key on the 1052.

When one of these conditions is detected,
control transfers to the Channel Scheduler.
(Note that for non-Tele-processing devices,

a program-controlled interruption (PCI) is
ignored by the Channel Scheduler.)

CHANNEL SCHEDULER

The Channel Scheduler functions are:

1. Schedule 1I/0 requests on each channel
{queuing).

2. Start input/output opérations.

3. Handle I/O interruptions--normal com-
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pletionyof data transfer, error detec-
tion, end-of-file detection, attention
(1052).

4. Perform error detection and correction.

5. Detect end-of-job or end-of-job-step
control statements on SYSRDR and
SYSIPT.

6. Monitor DASD channel programs for file
protection and address continuity for
disk system ingut/output.

I/C devices in the System/360 are
attached to channels rather than attached
directly to the CPU. A channel provides a
path for data transfer Lketween the CPU and
the I/0 device and allows I/0 operations to
be overlapped with CPU processing the I1I/0
operations on other channels. That is,
instructions can be executed simultaneously
with data movement in one or more
input/output channels. For instance, at a
given point in time, one channel may be
reading data from a Direct Access Storage
Device (DASD), another channel may be writ-
ing data on a printer, and a previously
read record may be being processed. This
is referred to as read/write/compute over-
lap. :

Two types of channel are provided in
this system: selector channels and the
multiplexor channel. The selector channels
allow I/0 operations for devices on these
channels to be overlapped with CPU process-
ing and I/0 operations on other channels.
On the multiplexor channel, tape and DASD
I/0 operations cannot be overlapped with
other I/0 operations on the same channel.
On System/360 Models 30 and 40, they may
not ke overlapped with processing. Card,
printer and other low-speed (byte inter-
leave mode) I/0 devices on the multiplexor
channel can be overlapped with each other,
with CPU processing, and with I/0 opera-
tions on other channels. Thus, greater
throughput can be achieved if high-speed
devices (tape and DASD) are attached to
selector channels, and low-speed devices
(card and printer) are attached to the
multiplexor channel.

Overlapping I/O operations with CPU
processing is inherent in the design of the
machine and the Channel Scheduler. Howev-
er, achieving maximum overlapping also
partially depends on the problem program.
For instance, if overlap is desired in tape
or DASD operations, the problem program
should provide for two I1I/0 areas (or
buffers). This allows data to be read
into, or written from, one I/0 area while
records are being processed in the other
area. Certain devices, however, have buf-
fers built into the device (1403) and
require only one I/0 area in main storage

to achieve overlap. The use of multiple
1/0 areas and separate work areas is dis-
cussed more fully in the Data Management
puklication, as listed on the front cover
of this puklication.

All requests for 1I/0 operations are
handled by the Channel Scheduler. When a
request is received and the affected chan-
nel and device are not busy, the requested
operation starts and control passes back tc
the problem program. If the channel or
device is busy, the request is placed at
the end of a list (or queue) of I/0
requests and the operation is performed as
soon as all previous requests have been
handled. (Separate queues are maintained
for each device.)

The Channel Scheduler also handles all
I/0 interruptions. If the interruption
indicates the normal end of an I/0 opera-
tion (channel end and no errors), the Chan-
nel Scheduler posts corpletion and removes
the request from the queune. It then exam-
ines the queues for the affected channel or
subchannel. If the queues are empty, con-
trcl is returned to the proklem program at
the point of interruption. If instead a
requwest is pending, the Channel Scheduler
starts the I/0 operation and then returns
to the problem program. Requests for devi-
ces for which device-end interruptions are
outstanding cannot be serviced until the
device end is received. These requests
will be bypassed when the Channel Scheduler
is selecting an I/0 operation to be start-
ed. As an example, for a 1403 Model N1,
channel end is received as soon as the
buffer has been completely loaded (about
2ms), but device end is not received until
completion of the print operation (55ms).

The Channel Scheduler detects the fol-
lowing specific status conditions:

1. Wrong Length Record (WLR)
2. Unit Exception
3. Channel and device errors.

Wrong-length record and unit exception
are treated as normal conditions. They are
posted to the user's CCB along with the
other Channel Status Word information
(residual count, status bytes, and CCW
address). It is the responsibility of the
physical IOCS user to check for and handle
these conditions.

If an error is detected, the Channel
Scheduler passes control to the appropriate
device error recovery routine, which takes
appropriate action -- retry, operator
intervention, notify problem program, or
terminate jobk.
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For certain devices (1052), an I/0 oper-
ation can be initiated Ly the operator. To
do this, the operator presses the request
key on the device. When the Channel
Scheduler detects an attention status con-
dition, it passes control to a message
processing routine.

A problem program can perforr I/0 opera-
tions in two ways:

1. The problem program can issue physical
1/0 macro instructions directly.

2. The problem program can use logical

10CS, which in turn issues the physical
1/0 macro instructions.

Physical I/0 Macro Instructions

The physical 1I/0 macro instructions are:

1. EXCP (Execute Channel Program). This
racro instruction communicates directly
with the Channel Scheduler to request
that an I/0 operation be started. When
the EXCP macro instruction is used, the
proklem program must supply the

approrriate channel program consisting

of channel command words (CCW's).

2. WAIT. This macro instruction suspends
program operation until an I/0 opera-
tion (referenced in the WAIT macro
instruction) is complete. The problem
program must use this macro instruction
at the point where processing cannot
proceed until the I/0 operation is
complete. For instance, a problem
program may issue the EXCP macro
instruction to read a DASD block. At
the point where the program needs the
klock for processing, a WAIT macro
instruction must be issued. The
instructions generated from this macro
test a program switch to see if the
operation has been completed, and give
control to the Supervisor if it has not
been completed. The Supervisor places
the program in the wait state until the
operation is completed, and gives con-
trol to a ready lower priority program,
if one exists. The comgletion of the
operation causes an I/0 interruption to
the Channel Scheduler. The program is
taken out of Wait state, the switch is
set to show the completion, and control
is returned to the problem program.

3. CCB (Command Control Block). This
declarative macro instruction generates
a command control block for a channel
program to be executed. The command
control block contains information
required by the Channel Scheduler to

execute the EXCP and WAIT macro
instructions. The klock is used to
pass information between the problem
program and the Channel Scheduler, such
as symbolic I/O unit address, channel
program address, status of the opera-
tion, action to be taken in the event
of an error, etc.

A complete descripticn of these macro
instructions is supplied in the Supervisor
and I/0 Macros puklication.

DEVICE ERROR RECOVERY

Each I/0 device or class of I/0 devices has
a unique device error recovery routine.

The appropriate routine is entered from the
Channel Scheduler uron detection of an
error. All these routines have one func-
tion in common. That is, an attempt is
made to recover from the error. This may
be by programming (re-reading tape) or by
operator action (2540 not ready).

If recovery is not rossikle, the follow-
ing choices are availakle, where applica-
ble.

1. An error can be ignored.
2. The job can be terminated.

3. The problem program can take action (an
exit to a user routine is allowed).

4. The record in error can be bypassed.

Depending on the type of error, the type
of device and on whether logical IOCS is
used, some or all of the options just des-
cribed are available. Choices 3 and 4 are
available only through logical IOCS. 1In
the absence of any other options, only
choice 2 is available. Tare error statis-

 tics can also be printed on the printer-

keyboard if such statistics were specified
when the system was generated.

OPERATOR COMMUNICATION

Communication with the operator is through
use of full-text messages issued via the
IBM 1052 Printer-Keyboard. Two-way
conmunication is possikle: from the system
to the operator and from the operator to
the system.

The Supervisor permits:
1. Full-text messages to the operator.

These messages are either information
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only or indications of required opera-
tor action.

2. Cperator-initiated instructions to the
control program.

3. Communication between the operator and
the problem program.

COMMUNICATION TO THE OPERATOR

The control program communicates with the
operator by issuing messages on SYSLOG,
normally assigned to the IBM 1052 Printer-
Keyboard. If no resronse or action is
required, an I indicator is included in the
nessage and processing continues. If an
operator action or reply is required, an
action indicator A or D is included in the
message. The program issuing the message
waits until the operator keys in a
response.

Each system-to-operator message consists
of a 2-character program identifier (if
multiprogramming support is provided), a
four-character message code, a one-
character operator action indicator, at
least one blank, and the message itself.
The first character of the message code is
0 for the Supervisor, 1 for Job Control, 2
for the Linkage Editor, 3 for the
Librarian, 4 for logical IOoCSs, 5 for PL/1,
6 for RPG, 7 for Sorts/Merge, 8 for the
Utilities, 9 for Autotest, A for the Assem-
bler, B for FORTRAN, and C for COBOL. The
second, third, and fourth characters are
the message number. The action indicator
specifies the type of orerator action
required. The message contains all infor-
mation pertaining to the operator's deci-
sion and/or actions.

The program identifiers used in multi-
programming are as follows.

Identifiex Program
BG Background program
F1 Foreground-one program
F2 Foreground-two program
AR Attention routine
SP Supervisor

When a Supervisor routine such as OPEN
or device error recovery is operating on
behalf of a program, any messages it issues
will contain the identifier of that pro-
grar.
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The action indicators are as follows.

Indicator
A Action:
D Decision:
I Information:
W Wait:
S SEREP:

Meaning

The orerator nust
pexrform a specific
manual action before
ccntinuing. An exam-
ple cf this is the
mounting of a magnetic
tare, or the readying
of an I/0 device.

The operator must make
a choice between
alternate courses of
action.

The message does not
require immediate
ogerator action. For
examrle, this tyge of
message can ke used to
indicate the termina-
tion of a proolem
program.

Used when a condition
(such as an error on
SYSRES) occurs that
makes it irpossiktle to
ccntinue processing.
This indicator is not
printed on the
printer-keyboard.
Instead, a message
nunker is placed in
byte 0 of main stor-
age. The indicator W
is placed in byte 1 of
main storage. The
Wait state is entered,
and all interruptions
are disabled. The
only way that the
system can be restart-
ed is through the IPL
procedure.

Used when a hardware
condition occurs that
makes it impossible to
continue processing.
This indicator is not
printed on the
printer-keyboard, but
may be displayed on
the console. A 0 in
byte 0 of main storage
indicates a machine-
check interruption; 1
indicates an 1/0
channel failure. The
indicator S is stored
in byte 1 of main
storage. A special
diagnostic storage
display program



(SEREP) supplied to
customer engineers
should be used when an
S condition occurs.

Following is an example in multiprogram-
ming format of a system-to-operator mes-
sage.

BG 1C10A PLEASE ASSIGN SYSRDR

The characters BG indicate the background
program. The character 1 indicates that
Job Control issued the message. The char-
acters C10 are the message number. The
character A indicates action is required on
the part of the operator. (The operator
would type on the 1052 the assignment for
SYSRDR.) PLEASE ASSIGN SYSRDR is the con-
tent of the message.

COMMUNICATION FROM THE OPERATOR

The operator may enter information to the
system via the 1052 Printer-Keyboard in any
of the following instances.

1. The operator has pressed the request
key so that commands can be issued.

2. The system has requested operator
response.

3. The programmer or operator has request-
ed operator response with a PAUSE
statement.

Once a command has been processed, the
printer-keyboard is unlocked to permit the
issuing of further messages. Operator-to-
system Job Control commands are recognized
on SYSRDR as well as on SYSLOG.

Each operator-to-system command consists
of two parts. The first part is an
operation code of from one to eight alpha-
betic characters describing the action to
be taken. Separated from the operation
code by at least one blank are any neces-
sary parameters. The parameters are sepa-
rated by commas. The command ends with an
end-of-block ( ® = Alter Code 5).

In order that processing continue, an
end-of-communications command consisting of
only must be given by the operator fol-
lowing the last command. See -- End-
of-Communication Command.

There are three types of operator-to-
system commands.

1. Job Control commands.
2. Message (ATTN) commands.
3. Foreground-program initiation commands.

Job Control commands may be issued only
between job steps of the background
program. A suspension of processing
between job steps can be achieved by the
programmer using the PAUSE control state-
ment, or by the operator using the PAUSE
command. When Job Control is ready to
process these commands, the message READY
FOR COMMUNICATIONS is printed on the
printer-keyboard.

ATTN commands may be issued at any time.
Pressing the request key on the printer-
keyboard will cause the message READY FOR
COMMUNICATIONS to be printed on the
printer-keyboard. ATTN commands may then
be issued.

Foreground-program initiation commands
may be issued following the ATTN command
START. The START command causes control to
be given to the foreground initiation rou-
tines.

A description of Job Control and ATTN
commands follows. Commands for initiating
a foreground program are contained in the
section Foreground Program Initiation. A
listing of all commands is shown in Appen-
dix C.

Job Control Commands

There are 20 Job Control commands. They
are: ASSGN (assign logical name), CLOSE
(close I/0 unit), DVCDN (device down),
DVCUP (device up), MTC (magnetic tape
control), RESET (reset I/0 assignments),
STOP (stop background processing), LISTIO
(list I/0 assignments), LOG (log Job Con-
trol statements), NOLOG (suppress logging),
CANCEL (cancel job), PAUSE (pause), MAP
(map main storage), ALLOC (allocate main
storage), SET (set value), UCS (load Univ-
ersal Character Set buffer), HOLD (hold
foreground unit assignments), RELSE
(release foreground unit assignments at
EOJ), UNA (immediately unassign foreground

unit assignments), and ® (end of
communications).
ASSGN -- Assign Logical Name Command: The

ASSGN command is used to assign a logical
I/0 unit to a physical device.
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Form C24-5036-1, Page modified by TNL N2u4-5289,
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|Oper-|

|ation|Operand

L 1
LB I )
| ASSGN | SYSxxx, address [{,X'ss'}] [, TEMP]

L — 41

e e R

+ALT

The entries in the operand field represent
the following.

SYSxxx

address

The symbolic unit name.
be one of the following.
SYSRDR
SYSIPT
SYSIN
SYSPCH
SYSLST
SYSOUT
SYSLNK
SYSLOG
SYS000-SYS244

It may

Note that when SYSOUT is
assigned, the magnetic tape
device must not be the permanent
assignment of either SYSLST or
SYSPCH.

For 1419 Magnetic Character
Readers with the dual-address
adapter, two assignments are
required for each reader/sorter
if pocket light operations are
to be performed. If no pocket
light operations are to be per-
formed, the user need only
assign a logical unit to the
primary control unit address
(1419P) .

Can be expressed as X'cuu',

UA, or IGN

X'cuu' -- Indicates the channel
and unit number (in
hexadecimal).

c = 0 for multiplexor
channel, 1-6 for
selector channels
1-6

uu = 00 to FE (0 to
254) in hexadecimal
UA -- Indicates the logical unit
is to be unassigned; any
operation attempted on
this device causes the
cancellation of the job.
A permanently assigned
system logical unit must
be permanently unassigned
(via the ASSGN Command) in
order to make both the
logical unit and physical
device available.
IGN -- Indicates the logical
unit is to be unassigned
and that all program ref-

4s28761

X'ss'

erences to the logical
device are to be ignored.

Device specifications (used to
specify mode settings for
7-track and dual density 9-track
tapes). If X'ss' is not
specified, the system assumes
X'90' for 7-track tapes and
X'C0' for 9-track tapes. CO0 is
the normal reset mode for a
9-track tape unit and specifies
the maximum byte density for
that device. CO for a 9-track
single density tape unit is 800
bpi, whereas for a dual density
tape unit, it is 1600 bpi. C8
is an alternate mode setting for
9-track dual density tapes only.
The specifications are:

Bytes Trans-
per late Convert
ss Inch Parity Feature Feature

10 200 odd off on
20 200 even off off
28 200 even on off
30 200 odd off off
38 200 odd on off
50 556 odd off on
60 556 even off off
68 556 even on off
70 556 odd off off
78 556 odd on off
90 800 odd off on
A0 800 even off off
A8 800 even on off
BO 800 odd off off
B8 800 odd on off
C0 800 single density 9-track
C0 1600 dual density 9-track
Cc8 800 dual density 9-track

Note that the first 15 entries in this
table are valid only for 7-track tape. The
last three entries are valid only for
9-track tape.

ALT

TEMP
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Indicates an alternate
magnetic tape unit that is
used when the capacity of
the original assignment is
reached. The charac-
teristics of the alternate
unit must be the same as
those of the original unit.
Multiple alternates may be
assigned to a symbolic unit.

Indicates the assignment for
the logical unit will be
destroyed by the next JOB
statement. Unless this
option is taken, the assign-
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ment made is carried from
job to job.

CLOSE -- Close Output Unit Command: The
CLOSE command is used to close either a
system or programmer output logical unit
assigned to a magnetic tape, or a system
logical unit assigned to a 2311. The logi-
cal unit may optionally be reassigned to
another device, unassigned, or, in the case
of a magnetic tape file, switched to an
alternate unit. Note that when SYSxxx is a
system logical unit (SYSLST, SYSPCH, etc),
one of the optional parameters must be
specified. When closing a programmer logi-
cal unit (SYS000-S¥S244), no optional par-
ameter need be specified. When none is
specified, the programmer logical unit is
closed and the assignment remains
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unchanged. Closing a magnetic tape unit
consists of writing a file mark, an EOV
trailer record, two file marks, and rewind-
ing and unloading the tape. For a complete
description of opening and closing system
input/ocutput units, see the subsection
under Job Control entitled System 1I/0 Oper-
ations.

DVCDN -- Device Down Command: The DVCDN
conmand. is used to inform the system that a
device is no longer physically availakle
for system operations. It also resets all
device assignments to standard. Note that
this command utilizes the logical transient
area, and blocks out orerator communication
functions until it is comrleted.

1 3 13 1 r—- T 1
| Operation | Operand | | Cperation | Operand |
L 4 3 L 4 4
r T 1 ] 1] 1
| | [, X'cuu'[,X'ss"'] | | DVCDN | X'cuu' |
| CLOSE | sysxxx|) ,UA | L— 1 1
| I L +IGN |
| | . ALT | The entry X'cuu' is expressed in hexa-
L L 4 decimal form, where ¢ is the channel number
(0-6) and uu is the unit number, 00-FE
(0-254) in hexadecimal.
SYSxxx For 2311: SYSIN, SYSRDR,
SYSIPT, SYSPCH, or SYSLST
For magnetic tape: SYSPCH, DVCUP -~ Device Up Command: The DVCUP
SYSLST, SYSOUT, or command is used to inform the system that a
SYS000-SYS244 device is available for system operations
after the device has been down. An ASSGN
X'cuu' Specifies that after the conmand must be used to reassign this
logical unit is closed, it device.
will be assigned to the
channel and unit specified. r T 1
¢ is the channel number | Operation | Operand |
(0-6) and uu is the unit - + 4
number 00-FE (0-254) in | DvVCuUP | X'cuu' |
hexadecimal. In the case of L L 1]
a system logical unit, the
new unit will be opened if The entry X'cuu' is expressed in hexa-
it is either a disk or a decimal form, where ¢ is the channel number
magnetic tape at load point. (0-6) and uu is the unit number, 00-FE
(0-254) in hexadecimal.
X'ss" Device specification for
mode settings on 7-track and
dual density 9-track tape.
The specifications are shown MTC -- Magnetic Tape Control Command: The
in ASSGN -- Assign Logical MTC command controls magnetic tape opera-
Name. If X'ss' is not spec- tions. The first entry in the operand
ified, the mode settings field specifies the operation to ke per-
remain unchanged. formed.
UuAa Specifies that the logical r T 1
unit is to be closed and | Operation | Operand- |
unassigned. } + 4
| MTC | opcode, X'cuu' [,nnl |
IGN Specifies that the logical | i SYSxxx ]
unit is to be closed and L L J
unassigned with the ignore
option. This operand is The first entry in the operand field can
invalid for SYSRDR, SYSIPT, be:
or SYSIN.
Opcode Meaning
ALT Specifies that the logical
unit is to be closed and an BSF Backspace file
alternate unit is to be BSR Backspace record
opened and used. This oper- ERG Erase gap
and is valid only for system FSF Forward space file
output logical units FSR Forward space recocrd
(SYSPCH, SYSLST, or SYSOUT) RUN Rewind and unload
currently assigned to a REW Rewind
magnetic tape unit. WTM Write tape mark
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The second entry X'cuu' is expressed in
hexadecimal form, where c is the channel
nurker (0-6) and uu is the unit number,
00-FE (0-254) in hexadecimal. The alter-
nate second entry, SYSxxx, represents any
logical unit. The optional third entry,
nn, is a decimal number (01-99) represent-
ing the number of times the specified oper-
ation is to be performed.

RESET -- Reset I/0 Assignments Command:
The RESET command resets certain I/0
assignments to the standard assignments.
The standard assignments are those speci-
fied when the system is generated, plus any
modifications made by the operator via an
ASSGN cormand {(without the TEMP option).

r T 1

| Operation | Operand |

.* i ‘i

SYS

| RESET PROG |

| [ ALL [

i | \S¥Sxxx |

L L J

SYS Resets all system logical
units to their standard
assignments.

PROG Resets all programmer logi-
cal units to their standard
assignments.

ALL Resets all logical units to
their standard assignments.

SYS XXX Resets the logical unit

specified to its standard
assignment.

STOP -- Stop Background Processing Command:
The STOP command can be used in a multi-
programming environment to indicate that
there are no more background joks to ke
executed.

Operation Operand

STOP blank

S S—
b e e e

r
|
L
T
|
L

This command removes the background job
from the system's task selection mechanism.
The kackground area remains at least 10K
bytes in size. Since this is a job control
command, job control remains (dormant) in
the background area, and is therefore
accessible without reinitialization. If no
foreground program is being executed, the
syster is placed in the wait state. Proc-
essing of background programs can be ini-
tiated by the START command, discussed imn
ATTN Commands.

Note that in a multiprogramming environ-
ment, it may be advisakle to use a STCP
cormand instead of a PAUSE command. The
PAUSE command causes a read to be issued to
SYSLOG, tying up the 1052 until the opera-
tor resrgonds.

LISTIO -- List I/0 Assignment Command: The
LISTIO cormand is used to cause the system
to print a listing of I/0 assignments. The
listing appears on the printer-keyboard
(SYSLOG). Note that this command utilizes
the logical transient area, and blocks out
operator communication functions until it
is completed.

Operaticn Operand

(FSYs )
PROG
F1

F2

ALL ?
SYSxxx
UNITS
DOWN
UA
\_.X'cuu'J

LISTIO

e

,._..._.___...__.__..,,.._..,
e e e e e e e e e e o e o]
b . s e — — —— —— ——— v a— )

SYS Lists the physical units
assigned to all system logi-
cal units.

PROG Lists the rhysical units

assigned to all background

programmer logical units.

F1 Lists the prhysical units
assigned to all foreground-
one logical units.

F2 Lists the rhysical units
assigned to all foreground-
two logical units.

ALL Lists the physical units

assigned to all logical

units.

SYSxxx Lists the rhysical units

assigned to the logical unit

specified.

UNITS Lists the logical units

assigned to all physical

units.

DOWN Lists all physical units

specified as inoperative.

UA Lists all physical units not
currently assigned to a
logical unit.

X'cuu' Lists the logical units
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assigned to the physical
unit specified.

Physical units are listed with current
device specification for magnetic tape
units. Logical units are listed with
ownership (background, foreground-one, or
foreground-two), when applicable.

LOG -- Log Command: The LOG command is
used to cause the system to log columns
1-72 of all Job Control statements and
foreground initiation commands on SYSLOG
until a NOLOG command is sensed.

The operand of the PAUSE command is not
processed by the system. It is used only
for operator documentation.

MAP -- Map Main Storage Command: The MAP
command is used to cause the system to
print on SYSLOG the areas of main storage
allocated to programs in a multiprogramming
environrent. It indicates what programs
are being executed and which has access to
the interval timer. For a description of
the map of main storage produced by this
corrand, see ATTN Commands: MAP Command.

The operand field is ignored by the
systemn.

NOLOG -- Suppress logging Command: The
NOLCG command is used to cause the system
to suppress the logging of all foreground
initiation commands and Job Control state-
ments except JOB, PAUSE, *, and /& until a
LOG cormand is sensed.

Operation Operand

NCLOG

=
[}
5
=

= o o o o
o e e e o
R Y

The operand field is ignored by the
systen.

CANCEL -- Cancel Job Command: The CANCEL
command is used to cancel the execution of
the current background job. Cancellation
is irmrmediate.

Operation | Operand

CANCEL blank

(o o e
W Sp—
R

PAUSE -- rause Command: The PAUSE command
is used to cause Job Control processing to
pause at the end of the next background
program job step, or at the end of the
current background program job. At that
time, the printer-keyboard is unlocked for
message input. The end-of-communications
indication causes processing to contin-
ue.

Operation | Operand

PAUSE [any user comment]

P o g e oy
o e s o on
St S

r T k)

| Operation | Operand |

4 4

r T 1 - T 1

Operation | Operand | | MAP blank |

P
'f —-— % “l L i X d
| LOG | blank |

L L J ALLOC -- Allocate Main_Storage Comrmand:

The ALLCC cormand permits the operator to
allocate main storage among foreground and
background programs. The number of bytes
to be allocated for one or koth foreground
areas is specified in 2K increments (2K =
2048 bytes). If only one foreground area
is referenced, it is assumed that the
amount of storage allocated to the other is
not to change.

‘Operand
F1=nK [, F2=nK]
F2=nK [,F1=nK]

The value n must be an even integer.

Operation

ALLOC

,.___q,__,
o e ]
S T ——

The following considerations apply to
storage allocation among foreground and
background programs.

1. The areas must always be contiguous.
No gaps are permitted Letween allocated
areas.

2.  The maximum size of a foreground area
is 510K. This restriction does not
apply to background programs.

3. To delete a foreground area from the
system, an ALLOC command must be given
specifying an area of 0K (zero K).

4. If storage allocation was specified
when the system was generated, the IPL
routine determines the size of main
storage and allocates the specified
foreground areas downward frorm high
main storage.

Storage will not be allocated in the
following instances.

1. The allocation would cause a decrease
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in the storage allocated to an active
foreground or background program.

2. The allocation would result in the
relocation of an active foreground
Frogram.

3. The allocation would reduce the back-
ground area to less than 10K bytes.

SET -~ Set Value Command: The SET command
is used to initialize the date, clock, UPSI
configuration, specify the number of lines
to ke printed on SYSLST, and specify the
remaining disk capacity when SYSLIST or
SYSPCH is assigned to disk.

=== ¥ H
| Operation | Operand i
i 4 J
[ 3 T 1
| SET | (DATE=n1][,CLOCK=n2] |
| | [,UPSI=n3] [, LINECT=n4] |
| | [,RCLST=n5][,RCPCH=n6] |
L L J

The entries in the operand field represent
the following.
DATE=nl Sets the system date perman-
ently to the specified value.
nl has one of the following
formats:

mm/dd/yy
dd/mm/yy

mm specifies the month; dd
specifies the day:; yy speci-
fies the year. The format to
be used is the format that
was selected when the system
was generated.

CLOCK=n2 Sets the system clock to the

specified value. n2 has the

following format:

' hh/mm/ss

hh specifies hours (00-23);

mr specifies minutes (00-59);

ss specifies seconds (00-59).
UPSI=n3 Never given at IPL time, but
can be used at other times.
Sets the bit configuration of
the UPSI byte in the communi-
cation region. n3 consists
of one to eight digits, eith-
er 0, 1, or X. Positions
containing 0 will be set to
0; positions containing 1
will be set to 1; positions
containing X will be
unchanged. Unspecified
rightmost positions are
assumed to be X.

LINECT=nl Never given at IPL time, but

can be used at other times.

Sets. the standard numkber of

lines to be printed on each

page of SYSLST. nl is an

integer Letween 30 and 99.
RCLST=n5 Never given at IPL time, but
can be used at other times.
n5 is a decimal number indi-
cating the minimum number of
records remaining to ke writ-
ten on SYSLST when assigned
to disk kefore a warning is
issued to the operator that
the capacity of the extent is
near.

Note that this warning is
given after the job ends, and
that if extent limits are
exceeded, the job is termi-
nated.

If no value is given, the
system sets RCLST equal to
the value specified in the
SYSFIL parameter when the
system was generated. If no
value was specified, the
system sets RCLST equal to
1000.

RCPCH=n6 Never given at IPL time, but
can be used at other times.
né is a decimal number indi-
cating the minimum number of
records remaining to be writ-
ten on SYSPCH when assigned
to disk before a warning is
issued to the operator that
the capacity of the extent is
near.

Note that this warning is
given after the job ends, and
that if extent limits are
exceeded, the job is termi-
nated.

If no value is given, the
system sets RCPCH equal to
the value specified in the
SYSFIL parameter when the
system was generated. If no
value was specified, the
system sets RCPCH equal to
1000.

UCS -~ load Universal Character Set Buffer
Command: The UCS command causes the

240-character Universal Character Set

contained in the core image library phase
specified by phasename to ke loaded as
buffer storage in the IBM 2821 Control
Unit. The 240 EBCDIC characters correspond
to the 240 print positions on 1403 chains
and trains. A character sent to the prin-
ter for printing is matched against the
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characters in the UCS kuffer. When a match
occurs, the corresponding chain/train char-
acter is printed in the print line position
which the output character occupied. Thus,
the user, through the UCS buffer and the
many chains/trains availakle, can adapt his
1403 Printer to many variable printing
applications.

The logical unit must be assigned to a
1403 Printer with the UCS feature. It is
the user's responsibility to assemkle,
linkage edit, and catalog his UCS buffer
phases into the core image library, and to
mount the new chain or train before the UCS
comrand is executed.

r
| Operation

| ucs
|

L

Operand

SYSxxx, phasenamel,FOLD]
{,BLOCK] [, NULMSG]

e e e e —

DU S ——

SYSxxx The name of the logical unit
assigned to a 1403 UCS prin-

ter to be locaded.

The symkolic name of the core
image library phase contain-
ing the 240 EBCDIC characters
to be loaded, followed by an
80-character verification
message. Each phase may have
any valid phasename.

phasename

FOLD Signifies that the buffer is
to be loaded with the folding
operation code in the CCW.
BLOCK Signifies that the 2821 latch
is to be set to inhibkit data
checks generated by the 1403
UCS printer because of print
line character mismatches
with the UCS buffer.

NULMSG Signifies that the
80-character verification
message is not to be printed
on the 1403 after the buffer
is loaded. If this parameter
is not specified after the
UCS buffer has been loaded,
the program skips to channel
1, issues a print of the last
80 characters in the phase
specified by the first
parameter, and again skips to
channel 1. This is provided
to verify that the mounted
chain or train is compatible
with the UCS buffer contents.

The UCS phase format is as follows:

T 1
240-character | 80-character |
UCS kuffer load | verification messagej|

—— » v p]

[ e s

HOID ~- Hold Foreground Unit Assignments
Command: The HOLD command causes all I/0
assignments for the foreground areals)
specified to stay in effect from one jok to
the next.

Operand

F1(,F2]
F2(,F11

If only one foreground area is ref- .
erenced, it is assumed that the I/O assign-
ments for the other are not to be held.

Operaticn

HOLD

-t —-
e e e e e
R L

Any assignments made in initiation of §
jok to run in an area whose assignments are
to be held override the previous assignment
to the logical unit specified.

RELSE ~- Release Foreground Unit Assign-
ments at EOJ Command: The RELSE command
causes all I/0 assignments for the fore-
ground area(s) specified to be set to unas-
signed at the end of any job that is ini-
tiated for that area.

Operation Operand

Fi([,F2]
F2[,F11]

If only one foreground area is ref-
erenced, the I/0 assignments for the other
are unaffected.

RELSE

= —— e —
e e e e e o]

e

UNA -- TImmediately Unassign Foreground Unit
Assignments Command: The UNA command
imrediately causes all 1I/0 assignments for
the foreground area(s) specified to be set
to unassigned.

Operation Operand

 F1[,F2)
F2[,F11

The foreground area specified nust be
currently inactive. If only one foreground
area is referenced, a pervious HOID for the
other area remains in effect. This command
is intended to be used to free physical
units currently assigned to a foreground
area under the HOLD command. .

UNA

.
o i e e e ]
T Sp——
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Cl—— End-of-Communication Command: The F2 Indicates the foreground-two program

end-of-communications command must be is to be cancelled.

issued whenever the operator is finished

communicating with the system. It causes If the operand field is blank, the back-
the communications routine to return con- ground job is assumed to be canceled.

trol to the mainline job.

—_—— T 1 LOG -- Log Command: The LOG command is
Operation Operand used to cause the system to log columns
jo
b + i 1-72 of all Job Control statements and
i | blank | foreground initiation commands on SYSLOG
L L J until a NOLOG command is received.

is the end-of-block character, alter

r T 1
code 5. | Operation | Operand |
b t q
| LOG | blank |
ATTN Commands L L 4
The operand field is ignored by the
There are ten ATTN commands. They system.
are: PAUSE (pause), CANCEL (cancel job),
LOG (log Job Control statements), NOLOG NOLOG -~ Suppress Logging Command: The

(surpress logging), MAP (map main storage), NOLOG command is used to cause the system
ALLOC (allocate main storage), START (start to suppress the logging of all foreground

program processing), MSG (transfer initiation commands and Jok Control state-
control), TIMER (interval timer), ments except JOB, PAUSE, *, and /§ until a
and (end-of-communications). LOG comrand is received.
PAUSE -- Pause Cormand: The PAUSE command r T !
is used to cause Job Control processing to | Operaticn | Operand i
pause at the end of the current background b 4 {
program job step, or at the end of the | NOLOG | blank |
current background program job. At that L L J
time, the printer-keyboard is unlocked for
message input. The end-of-communications The orerand field is ignored by the
indication causes processing to contin- system.
ue.

MAP -- Map Main Storage Command: The MAP
f T 1 command is used to cause the system to
| Operation | Operand | print on SYSLOG the areas of main storage
b 4 1 allocated to programs in a multiprogramming
| PAUSE | lany user comment] | environment. It indicates what programs
L ) J

are being executed, and which has access to
the interval timer.

The operand of the PAUSE command is not
processed by the system. It is used only

r T 1
for operator documentation. | Operation | Operand |

L 4 4

| B T 1
CANCEL -- Cancel Job ommand: The CANCEL | MAP | blank |
command is used to cancel the execution of L L J
a background, foreground-one, or
foreground-two program. Cancellation is The map of main storage produced is in
immediate. the following format.
L3 . T ‘1 r . . 1
| Operation | Operand 1 | sp upper limit |
b $ 1 | BG size upper limit name |
| : | (BG | | F2 size upper limit name |
| CANCEL | { F1 | | F1 T size upper limit nane |
| | \F2 | L !
L L 4 Field 1 Field 2 Field 3 Field 4
BG Indicates the background job is to The fields indicate the following:

be cancelled.

: Field 1 (area identification)
Indicates the foreground-one program
is to be cancelled. . SP - Supervisor

rr
[
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BG - Background area

F2 - Foreground-two area

F1 - Foreground-one area

T - Indicates which program has

interval timer support

Field 2 (size of area allocated)
The number of bytes allocated to the
area in main storage. The size is
printed in multiples of 2K, where 2K
is equal to 2048 kytes. For the back-
ground area, this represents the num-
ker of full 2K blocks. For example,
if the area were 11.2K, the map would
indicate 10K.

Field 3 (area upper limit of main storage)
The highest storage address allocated

to the corresponding area is printed
in decimal.
Field 4 {(user name)
BG - Background job name
F2 - Foreground-two program name
F1 - Foreground-one program name
When NO NAME is specified for BG, or
when the name field is blank for F2 or

F1, no active program is being execut-
ed in the area.

ALLOC -- Allocate Main Storage ommand:

The AILOC command permits the operator to
allocate main storage among foreground and
background programs. The ATTN command
ALLOC cannot be used to reduce the back-
ground area at any time. The number of
bytes to be allocated for one or both fore-
ground areas are specified in 2K (2048
bytes) increments. If only one foreground
area is referenced, it is assumed that the
amount of storage allocated to the other is
not to change.

Operation Operand

F1=nK![,F2=nK]}
F2=nK [, F1=nK]

The value n must be an even integer.

ALLOC

o o e e o om
SR S
e T

The following considerations apply to
storage allocation among foreground and
background programs.

1. The areas must always be contiguous.
No gaps are permitted between allocated
areas.

2. The maximum size of a foreground area

|3.

is 510K. This restriction does not
apply to background programs.

3. To delete a foreground area from the
system, an ALLOC command must be giveén
specifying an area of OK (zerxo K).

4. If storage allocation was specified
when the system was generated, the IPL
routine determines the size of main
storage and allocates the specified
foreground areas downward from high
main storage.

Storage will not be allocated in the
following instances.

1. The allocation would cause a decrease
in the storage allocated to an active
foreground program.

2. The allocation would result in the
relocation of an active foreground
program.

The allocation would reduce the back-
ground area.

START -- Start Background or Foreground
Processing Command: The START command can
be used to initiate a foreground program or
to resume batch job processing.

Operation | Operand

BG
F1
F2

Causes Job Control to read the
next control statement in the
background program job stream.
The START BG command is effec-
tive only if a STOP command was
issued previously. (The STOP
command is described in Job
Control Commands.)

START

o — e e By e oy
p e o e s e e

b e e e b — )

g

Fl or F2 Specifies a foreground program
is to be initiated and indi-
cates the area to be used. The
foreground initiation routines
are given control. cCommands
that may be issued following
the START command are described
in the section entitled Fore-
ground Program Initiation. If
the specified foreground area
is either being used by a pro-
gram or has no area allocated
to it, a message is printed on
the printer-keyboard informing
the operator of the condition.
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MSG -- Transfer Control Command: The MSG
command can pbe used to give control to a
foreground program operator communications
routine previously activated by a STXIT
instruction.

r T 1
| Operation | Operand |
p-——- T e 1
| MSG | F1 |
I | F2 |
L L J
F1 Used to request a foreground-one
program STXIT routine.
F2 Used to request a foreground-two

program STXIT routine.

If the specified program has established no
operator communication linkage, a message
is printed on the printer-keyboard inform-
ing the operator of this condition.

TIMER —-- Interval Timer Command: The TIMER
command causes interval timer support to be
given to the program specified.

Operation Operand

BG
F1
F2

If interval timer support is already
allocated to the program specified, the
command is ignored. (This may ke as a
result of the timer option specified when
the system was generated, or a previous
TIMER command.) If the interval timer was
allocated to a different program and that
program has an existing STXIT or SETIME
linkage established, a message is printed
on the printer-keyboard. If the command is
accepted, the timer is set to the maximum
interval. A subsequent STXIT or SETIME
instruction issued by the program previous-
ly having access to the timer causes the
cancellation of that program. Once estab-
lished timer support remains with an area
from program to program until changed by a
TIMER command.

TIMER

,_._.__q,__,
P R N —

b e e e e — )

@D-- End-of-Communications Command: The
end-of-communications command must be
issued whenever the operator is finished
communicating with the system. It causes
the communications routine to return con-
trol to the mainline job. Note that START,
CANCEL, and MSG commands automatically

terminate ATTN communications.

Cperation

Operand

blank

- ————
b — =
e

(® is the end-of-block character, alter code
5.

FOREGROUND PROGRAM INITIATION

Foreground programs are initiated by the
operator from the printer-keyboard assigned
to SYSLOG. The operator may initiate a
foreground program whenever an alloccated
foreground area does not contain a program.

The operator initiates a foreground
program by pressing the request key on the
printer-keyboard. cControl is given to the
message (ATTN) routine, which reads com-
mands from the operator via the printer-
keyboard. The START command (discussed in
ATTN Commands) indicates a foreground
program is to be initiated. The ATTN rou-
tine determines if the area specified in
the START command is allocated and does not
contain a program. If so, it transfers
control to the foreground program initia-
tion routine; otherwise, the operator is
notified that he has given an invalid com-
mand.

The foreground initiator reads subse-
quent commands required to initiate the
program. These commands are used primarily
to specify I/0 assignments and label infor-
mation. When an I/0 assignment is attempt-
ed, the following verification is made:

1. The symbolic unit is a programmer logi-
cal unit SYSnnn.

2. The symbolic unit is contained within
the number specified for the area when
the system was generated.

3. If the symbolic unit is to be assigned
to a non-DASD, the device is neither in
use by the other foreground program (if
applicable), nor is it assigned to a
background job either as a standard,
temporary, or alternate unit.

Each set of label information is incor-
porated into a label information block and
written on the system residence pack for
later retrieval and processing by IOCS. A
main storage area for label information is
required under the same conditions as for
background jobs, and may be calculated and
reserved by the initiator for self-
relocating foreground programs. For non-
self-relocating foreground programs, the
lakel information area is determined by the
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LBLTYP statement, described in the Job
Control section of this manual.

When the EXEC command is encountered,
the foreground initiator directs the
Supervisor to provide lcading information
for the program to be executed. If the
program has not been cataloged to the core
image library of the system, the operator
is notified. He may correct the EXEC com-
mand (for example, the name may have been
misspelled), or cancel the initiation of
the program.

Following receipt of the loading infor-
mation from the Supervisor, the initiator
checks to determine if a self-relocating
program is to be loaded. (This is deter-
mined by the load address being zero.) The
foreground initiator directs the program to
be loaded following the label information
area in the foreground area. Its entry
point is given by the Supervisor when it is
loaded. A non-self-relocating program is
loaded using the information obtained when
the program was cataloged. Diagnostics for
such conditions as the program being out-
side the limits of the foreground area, are
issued by the Supervisor when the program
is loaded.

When control is given to the user's
foreground program, register 2 contains the
address of the uppermost byte of storage
available to the program. This value may
be used to calculate the total storage
available to the program. A foreground
program may dynamically determine the stor-
age available to it by storing the contents
of this register for later reference.

A foreground program is terminated under
its own control by issuing an EOJ, DUMP, or
CANCEL macro instruction, or through opera-
tor action, program error, or certain
input/output failures. When a foreground
program is terminated, the following action
is taken:

1. All I/0 operations which the program
has requested are completed. If tele-
communication device I/O requests are
outstanding, they are terminated by
Halt I/0.

2. Tape error statistics (if specified
when the system was generated) are
typed on the printer-keyboard for tapes
used by the program.

3. DASD extents in use by the program for
purposes of DASD file protection are
dequeued. (DASD file protection is an
option that may be selected when the
system is generated.)

4. All I/0 assignments made for the pro-
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be available to subsequent programs
unless held across jobs by the HOLD
command.

5. The operator is notified that the pro-
gram is completed and of the cause of
termination, if abnormal. The main
storage used by the program remains
allocated for the appropriate fore-
ground program area.

6. The program is detached from the
system's task selection mechanism.

Following the completion of a foreground

program, the operator may initiate another
program for the specific area.

Foreground Initiation Commands

Foreground initiation commands are submit-
ted by the operator following a START com-—
mand to the ATTN routine. They may be
submitted through the printer-keyboard
(SYSLOG), or through a card reader
(following a READ command). Two slashes
(//) in columns 1 and 2 are optional for
VOL, XTENT, DLAB, and TPLAB commands, and
are accepted by the foreground initiator
for these commands only.

There are 19 foreground initiation com-
mands. They are: READ (specify reader),
LISTIO (list I/O assignments), ASSGN
(assign logical name), VOL (volume
information), DLAB (DASD label
information), XTENT (DASD extent
information), TPLAB (tape label
information), CANCEL (cancel initiation),
EXEC (execute program), LOG (log job con-
trol statements and foreground initiation
commands), NOLOG (suppress logging), HOLD
(hold foreground unit assignments), RELSE
(release foreground unit assignments at
EOJ), UNA (immediately unassign foreground
unit assignments), MAP (map main storage),
MSG (transfer control), PAUSE (pause),

TIMER (interval timer), and (end of
communications).
READ -- Specify Reader Command: The READ

command is used to specify a card reader
from which further foreground initiation
commands are to be read. The device speci-
fied must not be assigned to any other
progra.

T
Operation | Operand

+
I

- ———
|
|

(S S |

READ |

The entry X'cuu' is expressed in hexadeci-
mal form, where ¢ is the channel number

(0-6) and uu is the unit number, 00-FE
(0-254) in hexadecimal.

gram are cancelled so the devices may
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LISTIO -- List I/0 Assignment Command:

The

LISTIO command is used to cause the system

to print a listing of I/0 assignments.

The

listing appears on the printer-keyboard

unit is to be unas-
signed and that all
program references to
the logical device

(SYS10G) . are to be ignored.
r T 1 X'ss' Device specifications (used for
| Operation | Operand | specifying mode settings for
t + 4 seven track and dual density
| | BG | nine track tapes). If X'ss' is
| | F1 | not specified, the system
| LISTIO | F2 | assumes X'90' for seven track
| i uA | tape and X'CO' for nine track
| | ALL | tape. CO is the normal reset
L 1 J mode for a 9-track tape unit,
and specifies the maximum byte
BG Lists the physical units assigned to density for that device. CO
all background logical units. for a 9-track single density
tape unit is 800 bpi, whereas
F1 Lists the physical units assigned to for a dual density tape unit it
all foreground-one logical units. is 1600 bpi. C8 is an alter-
nate mode setting for 9-track
F2 Lists the physical units assigned to dual density tapes only. The
all foreground-two logical units. specifications are:
UA Lists all physical units not cur- Bytes Trans-
rently assigned to a logical unit. per late Convert
ss inch Parity Feature Feature
ALL Lists the physical units assigned to 10 200 odd off on
all logical units. 20 200 even off off
28 200 even on off
ASSGN -- Assign logical Name Command: The 30 200 odd off off
ASSGN command is used to assign a logical 38 200 odd on off
I/0 unit to a physical device. All device 50 556 odd off on
assignments made for foreground programs 60 556 even off off
are cancelled at the end of each program, 68 556 even on off
unless held across jobs by the HOLD com- 70 556 odd off off
mand. Except for DASD devices, a fore- 78 556 odd on off
ground program may not be assigned a device 90 800 odd off on
being used by another program. A0 800 even off off
A8 800 even on off
r T 1 BO 800 odd off off
| Operation | Operand | B8 800 odd on off
t } q CcO0 800 single density 9-track
| ASSGN | sSYsnnn,address «X'ss’ | CO0 1600 dual density 9-track
| | [,ALT }] | c8 800 dual density 9-track
L 1 J
Note that the first 15 entries
The entries in the operand field represent in this table are valid only
the following. for 7-track tape. The last
three entries are valid only
SYSnnn The symbolic unit name. for 9-track tape.
address Can be expressed as X'cuu' or
IGN. ALT Indicates an alternate magnetic
tape unit that is used when the
X*cuu' -- Indicates the channel capacity of the original
and unit number (in assignment is reached. The
hexadecimal). characteristics of the alter-
nate unit must be the same as
c = 0 for multiplexor chan- those of the original unit.
nel, 1-6 for selector Multiple alternates may be
channels 1-6 assigned to a symbolic unit.
uu = 00 - FE (0-254) in VOL -- Volume Information Command: The VOL
hexadecimal (volume) command is used when specifying a
set of label information for a magnetic
IGN -- Indicates the logical tape file or a DASD file. A VOL command
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must be used for each file on a multifile

volume.

i Operation i Operand

i VOL 1 SYsnnn,filename }
SYSnnn Symbolic unit name.

filename File name. This can be one to

seven characters and is identi-

cal to the symbolic address of
the program DTF which ident-
ifies the file.

DLAB -- DASD Label Information Command:

The DASD label command (completed on a
continuation line) contains file label
information for DASD label checking and

creation.

This statement must immediately
follow the volume (VOL) command.

The DLAB

command and the continuation command have
the following format.

i Operation I Operand }
L. ] J
v T ]
| DLAB | 'label fields 1-3°, C |
| | xxxx,yyddd,yyddd, 'systemcode’ [, typel |
L L J

*label fields 1-3*

The first three fields
of the Format 1 DASD
file label are con-
tained just as they
appear in the label.
This is a 51-byte char-
acter string, contained
within apostrophes and
followed by a comma.
The entire 51-byte
field must be contained
in the first of the two
statements. Column 72
must contain a continu-
ation character. The
columns between the
comma and the continua-
tion character must be
blank. The Format 1
label is shown in
Appendix A. Fields 1-3
are:

File Name. 44-byte
alphameric including
file ID and, if used,
generation number and
version number of gen-
eration.

Format Identifier.
1-byte, EBCDIC 1.

File Serial Number.
6-byte alphameric, must
be the same as the
volume serial number in
the volume label of the
first or only pack of
the file.

XXXX

yyddd, yyddd

'systemcode’

Volume Sequence Number.
This 4-digit EBCDIC
number is the EBCDIC
equivalent of the
2-byte binary volume
sequence number in
field 4 of the Format 1
label. This number
must begin in column 16
of the continuation
statement. Columns
1-15 are blank.

The File Creation Date,
followed by the File
Expiration Date. These
two 5-digit numbers are
the EBCDIC eguivalent
of the 3-byte
discontinuous binary
dates in fields 5 and 6
of the Format 1 label.
yy is the year (00-99),
and d4dd is the day of
the year (001-366).

System Code is a
13-character string,
within apostrophes.

For an output file, it
is written in field 8
of the Format 1 label.
It is ignored when used
for an input file.

This field is not used
by the Disk Operating
System label processing
routines, but is
essential in order for
the files to be proc-
essable by Operating
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type

System. It is recom-
mended that this field
be left blank.

Indicates the type of
file label (sSD, DA,
IsC, or ISE). SD is
assumed if this entry
is omitted.

DTFSD or DTFPH with
Mounted = single:

type = SD or blank
DTFDA or DTFPH with
Mounted = ALL:

type = DA
DTFIS using Load
Create:

type = IsC

DTFIS using other than
Load Create:
type = ISE

XTENT -- DASD Extent Information Command:
The extent command defines each area, or

extent, of a DASD file.

One or more XTENT

statements must follow each DLAB statement.

Operation

Operand

XTENT

o s e S o

type, sequence, lower, upper,
'serial no.',SYsxxxl(,B,]

P SR
e e e et e

type

sequence

32

Extent Type. 1 or 3 columns,

containing:
1 = data area (no split

cylinder)

overflow area (for

indexed sequential file)

index area (for indexed

sequential file)

= data area (split
cylinder). If type
128 is specified, the
lower head is assumed
to be HyH,H, in lower,
and the upper head is
assumed to be HyH H,

in upper.

Extent Sequence Number. 1-3
columns, containing a decimal

number from 0 to 255, indicat-
ing the sequence number of
this extent within a multi-
extent file. Extent sequence
0 is used for the master index
of an indexed sequential file.
If the master index is not
used, the first extent of an
indexed sequential file has
sequence number 1. The extent

lower

upper

'serial no.'

SYSxxx

B,

DOS System Control and System Service Programs

sequence for all other types
of files begins with 0.

Lower Limit of Extent. 9
columns, containing the lowest
address of the extent in the
form B;C,4C,CCCoHHoH,,

where:

B, = initially assigned cell

number.

0 for 2311
0 to 9 for 2321

C4C; = Sub-cell number.
00 for 2311
00 to 19 for 2321
C2C5C, = cylinder number.

000 to 199 for 2311
or

strip number:
000 to 009 for 2321

H; = head block position.
0 for 2311
0 to 4 for 2321

HH, = head number.

00 to 09 for 2311
00 to 19 for 2321

Although a part of the address
(such as B, or C,C,Cs) can
be zero, a lower extent of
all zeros is invalid.

Note that the last 4 strips of
subcell 19 are reserved for
alternate tracks for 2321.

Upper Limit of Extent. 9
columns containing the highest
address of the extent, in the
same form as the lower limit.

Volume Serial Number. This is
a 6-byte alphameric character
string, contained within
apostrophes. The number is
the same as in the volume
label (volume serial number)
and the Format 1 label (file
serial number).

This is the symbolic address
of the DASD drive.

Currently assigned cell num-
ber.



0 for 2311
0-9 for 2321

This field is optional. If
missing, B,=B, is assumed.

TPLAB -- Tape Label Information Command:
The tape-label information command contains
file label information for tape label
checking and writing. This command must
immediately follow the volume (VOL) corm-
mand. The TPLAB command contains an image
of a portion of the standard tape file
label. The format and content of this
label are presented in Appendix B. Label
fields 3-10 are always included just as
they appear in the label. These are the
only fields used for label checking. The
additional fields (11-13) can be included,
if desired. If specified for an output
file, they are written in the corresponding
fields of the output label. They are
ignored when used for an input file. These
fields are never used by the IBM Systen/360
Disk Operating System label-processing
routines. The TPLAB command may have eith-
er of the following two formats:

T T 1
| Operation | Operand |
% + - {
| TPLAB | *label fields 3-10' |
| | 'label fields 3-13' |
L L J

'label fields 3-10' This is a 49-byte
character string,
included within apos-
trophes (8-5 punch),
identical to positions
5-53 of the tape file
label. These fields
can be included in one
line.

'label fields 3-13' This is a 69-byte
character string,
included within apos-
trophes (8-5 punch),
jidentical to positions
5-73 of the tape file
label. These fields
are too long to be
included on a single
line. The character
string must extend
into column 71, a
continuation character
(any character) is
present in column 72,
and the character
string is completed on
the next line. The
continuation line
starts in column 16.

CANCEL -- Cancel Initiation Command: The
CANCEL command is used to cancel the ini-

tiation of a foreground program. It causes
all previous foreground initiation commands
to be reset and returns control to the
Supervisor.

Operation Operand

CANCEL blank

= oy
e = e e
b s e e o

EXEC -- Execute Program Command: The EXEC
command is used to specify the foreground
program to be executed. The program must
be cataloged in the core image library of
the system. It terminates the foreground
injtiation routines and causes the named
foreground program to be loaded into main
storage.

r T 1
| Operation | Operand |
5 + i
| EXEC | progname |
L L J
progname Represents the name of the

program in the core image
library to be executed. The
program name c¢an be one to
eight alphameric characters.

When control is given to the foreground
program, register 2 contains the address of
the uppermost byte of storage available to
the program.

LOG -- Log Command: The LOG command is
used to cause the system to log columns
1-72 of all Job Control statements and
foreground initiation commands on SYSLOG
until a NOLOG command is sensed. Its for-
mat is as follows:

Operation Operand

LOG blank

= oy = =
b e e e f
e e e e o

The operand field is ignored by the
system.

NOLOG -- Suppress lLogging Command: The
NOLOG command is used to cause the system
to suppress the logging of all foreground
initiation commands and all Job Control
statements except JOB, PAUSE, *, and /&
until a LOG command is sensed. Its format
is as follows:

Operation Operand

NOLOG blank

[ — ey —
N
e
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The operand field is ignored by the
system.

HOLD -- Hold Foreground Unit Assignments
Command: The HOILD command causes all I/0
assignments for the foreground area(s)
specified to stay in effect from one job to
the next.

4s728/67

MAP -- Map Main Storage Command: The MAP
command is used to cause the system to
print on SYSLOG the areas of main storage
allocated to programs in a multiprogramming
environment. It indicates what programs
are being executed, and which has access to
the interval timer. For a description of
the map of main storage produced by this

command, see ATTN Commands: MAP Command.
r T 1
] . | I r " T N 1
| Operation | Operand | |Operation| Operanda |
- } 1t t - !
| HOLD | F1[,F2} | | MAP | blank ]
| | F21[,F11 i L 1 —— 1
L L J
MSG -- Transfer Control Command: The MSG
If only one foreground area is ref- command can be used to give control to a
erenced, it is assumed that the I/O assign- foreground program operator communications

ments for the other are not to be held.

Any assignments made in initiation of a
job to run in an area whose assignments are
to be held override the previous assignment
to the logical unit specified.

RELSE -- Release Foreground Unit Assign—

ments at EOJ Command: The RELSE command

causes all I/0O assignments for the fore-
ground area(s) specified to be set to unas-
signed at the end of any job that is ini-
tiated for that area. '

routine previously activated by a STXIT
instruction.

r T
|Operation| Operand
1

: t
| MSG |/ F1
i 1y F2
L L

F1 Used to request a foregound-one
program STXIT routine.

S S

F2 Used to request a foreground-two
program STXIT routine.

r T R
| I
| Operation = Operand ] If the specified program has established no
b—— + i operator communication linkage, a message
| RELSE | F1[,F21] | is printed on the printer-keyboard inform-
| | F2I[,F11 | ing the operator of this condition.
L L J
PAUSE -- Pause Command: The PAUSE command
If only one foreground area is ref- is used to cause Job Control processing to
erenced, the I/0 assignments for the other pause at the end of the current background
are unaffected. program job step, or at the end of the
current background program job. At that
UNA -- Immediately Unassign Foreqground Unit time, the printer-keyboard is unlocked for
Assignments Command: The UNA command message input. The end-of-communications
immediately causes all I/0O assignments for indication (@® causes processing to contin-
the foreground area(s) specified to be set ue.
to unassigned.
r T - 1
r T 1 |Operation| Operand |
| i | g + i
| Operation | Operand | | PAUSE | (any user comment) |
l____ +_ _JI L L J
| UNA | [m [,le} |
| | F3[,F1] | The operand of the PAUSE command is not
L L 4 processed by the system. It is used only

The foreground area specified must be
currently inactive. If only one foreground
area is referenced, a previous HOLD for the
other remains in effect. This command is
intended to be used to free physical units
currently assigned to a foreground area
under the HOLD command.

for operator documentation.

TIMER -- Interval Timer Command: The TIMER

command causes interval timer support to be
given to the program specified.
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T
0peration| Operand

)

If interval timer support is already allo-
cated to the program specified, the command
is ignored. (This may be as a result of
the timer option specified@ when the system
was generated, or a previous TIMER
command.) If the interval timer was allo-
cated to a different program and that pro-
gram has an existing STXIT or SETIME lin-
kage established, a message is printed on
the printer-keyboard. If the command is
accepted, the timer is set to the maximum
interval. A subsequent STXIT or SETIME
instruction issued by the program previous-—
ly having access to the timer causes the
cancellation of that program. Once estab-
lished, timer support remains with an area
from program to program until changed by a
TIMER command. .

TIMER

e el n

T Sp——

® -- End-of-Communications Command: When
commands are being entered through a card
reader (as a result of a READ command), and
an invalid command is encountered, an error
message is printed on the printer-keyboard.
‘Further foreground initiation commands may
then be read from the printer-keyboard.

The end-of-communications command causes
input reading to be switched back to the
device specified in the READ command.

T
Operation| Operand

®

blank

= —
= =
. oy

is the end-of-block character, alter
code 5.
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SYSTEM OPERATION WITHOUT A 1052

Multiprogramming requires a Printer-
Keyboard; a batch-job environment, however,
may be made operational when a 1052 is not
available on the system, by assigning
SYSLOG to a printer. Messages to the oper-
ator are printed on SYSLOG, after which an
assumed operator response, where applica-
ble, is taken. In most cases, the assumed
response results in the termination of the
job. There is no communication from the
operator, except for I/0 device error rou-
tines which require operator-stored
response in low main storage. In such
cases, the message is printed on the prin-
ter assigned to SYSLOG and the device error
routines wait until the operator stores his
response and presses the console interrupt
key. PAUSE statements in the Job Control
input stream are ignored.

In addition to the requirement that
SYSLOG be assigned to a printer, SYSRDR and
SYSIPT must each be assigned to a card
reader (may be the same card reader),
SYSPCH must be assigned to a card punch,
and SYSLST must be assigned to a printer.
If SYSLOG and SYSLST are assigned to the
same printer, system-to-operator messages
may be embedded within user output.

When no 1052 is available, total
throughput in the individual installation
will suffer, due to the frequent cancella-
tion of jobs resulting from errors, such as
incorrect job setup, I/0 assignments, etc.
In many instances, such errors could be
corrected by the operator via the 1052.
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SYSTEM LOADER

The System Loader is a permanently core-
resident routine in the Supervisor. It
loads all programs run in the Disk Operat-
ing System environment, with the exception
of the core-resident Supervisor itself.
Programs are loaded into main storage from
the core image library.

FETCH Macro Instruction

This macro instruction has the format:

T T
|oper—|

Name |ation]| Operand
1

[name]iFETCH phasename sentryname
| (1) . (0)
1

The FETCH macro instruction loads the
phase specified in the first parameter.
The phase name can be 1-8 characters long.
control is passed to the address specified
by the second operand. If the second oper-
and is not specified, control is passed to
the entry point determined at linkage-edit
time.

el S

The parameters can be specified either
as symbols or in register notation. Wwhen
register notation is used for phasename,
the register must be preloaded with the
address of an eight-byte field that con-
Fains the phasename as alphameric charac-
ters. If necessary, the phasename should
be padded with blanks.

If ordinary register notation is used
for entryname, the absolute address of the
entry point of the phase should not be
preloaded into register 1. If, instead, a
symkolic name is used for entryname, the
macro expansion results in a V-type address
constant. The entryname does not have to
be identified by an EXTRN statement.

LOAD Macro Instruction

This macro instruction has the format:

T T
|oper-|

Name |ation]| Operand

]

|

|

b f———t

| itnamel | LOAD | ) phasename «loadaddr
| | | 1) , (0)

L L 1

b v e el — —

This macro instruction is used when a
phase is to be loaded into main storage,
but not executed immediately. It can be
used to load tables and reference material.
The LOAD macro instruction loads the phase
specified in the first parameter and
returns control to the calling phase. The
phasename can be 1-8 characters long. The
user should code his LOAD in a place where
it cannot be overlaid Ly the new phase.

After execution of the macro, the entry
point address of the called phase is
returned in register 1 to the programmer.
This entry point address is determined at
linkage-edit time.

If an optional address parameterxr is
provided, the load-point address specified
to the linkage editor is overridden, and
the phase is loaded at the address speci-
fied. The address used must be outside the
Supervisor area. When an overriding
address is given, the entry point address
is relocated and returned in register 1.
None of the other addresses in the phase
are relocated.

The parameters can be specified either
as symbols or in register notation. When
register notation is used for phasename,
the register must be preloaded with the
address of an eight-byte field that con-
tains the phasename. If necessary, the
phasename should be left-justified and
padded with blanks. If ordinary register
notation is used for loadaddr, the paramet-
er should not be preloaded into register 1.

CHECKPOINT/RESTART

When a background program is expected to
run for an extended period of time, provi-
sion may be made for taking checkpoint
records periodically during the run. The
records contain the status of the job and
system at the time the records are written.
Thus, they provide a means of restarting at
some midway point rather than at the begin-
ning of the entire job, if processing must
be terminated for any reason prior to the
normal end of job. Any programmer logical
unit (SYS000-SYS244) assigned to tape or
2311 can be used for recording checkpoints.

For example, some malfunction such as a
power failure may occur and cause such an
interruption. If checkpoint records are
written periodically, operation can be
restarted using a set of checkpoint records
written prior to the interruption. There-
fore, the records contain everything needed
to re-initialize the system when processing
is restarted.
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The Disk Operating System includes rou-
tines to take checkpoint records and to
restart a job at a given checkpoint. The
checkpoint and restart routines are includ-
ed in the core image library when the sys-
tem is generated. The CHKPT routine is
executed in the transient area. The
checkpoint routine is called in response to
a CHKPT macro instruction in the problem
program. The restart routine is called by
Job Control when it reads a RSTRT control
statement. When a program is restarted,
the user must reset any STXIT macro
instructions that are desired.
Checkpoint/restart does not save or restore
floating-point registers.

only background programs may be check-
pointed. Checkpoint records are written on
either a 2311 DASD or on magnetic tape.
Each checkpoint is uniquely identified.
When restarting, the RSTRT control state-
ment specifies which checkpoint is to be
loaded. If nmultireel files are being used,
the operator must be aware of which reels
were being processed when the checkpoint
was taken.

A detailed explanation of the CHKPT
macro instruction will be found in the
Supervisor and I/0 Macros publication list-
ed on the front cover.

The restart facility is described in the
Job _Control section of this publication.

NORMAL AND ABNORMAL END-OF-JOB HANDLING

When a background rrogram reaches the nor-
mal end of a job-step, issuing the EOJ
macro instruction causes the Supervisor to
fetch Job control to begin processing the
control statements for the next job or job
step.

A special routine of the Supervisor can
provide a printout of main storage in the
event of some abnormal end-of-job-step
situation. This routine is fetched into
the transient area if DUMP is specified as
a standard option at system generation time
or when DUMP is specified in the OPTION
control statement. The dump routine prints
the contents of the registers and main
storage from location 0 to the end of the
background problem program area. For back-
ground programs, the printout is on SYSILST.

For foreground programs, the output unit
for a storage printout is SY¥S000. This
logical unit may be assigned to either a
printer or a magnetic tape unit to obtain,
in the event of an abnormal termination of
a job, a printout of the Supervisor area,
the appropriate foreground area, and the
program registers. If SYS000 is not
assigned to a printer or a non-file-
protected magnetic tape unit, any printout
specified by DUMP or PDUMP in the problem
program is suppressed.

When a magnetic tape unit is used, there
is no verification that the tape is suit-
able for writing (i.e., the tape is not
opened). The storage print routine does
not reposition the tape before writing.
When the routine is completed, a tape mark
is written and the tape is repositioned
prior to the tape mark. When an end-of-
reel condition is detected, the system
automatically provides end-of-reel
procedures, closing the current volume and
opening a new volume. The procedure is
identical to that outlined in the section
entitled CLOSE System Tape Output Files.
Records written on SYS000 are 121 bytes in
length, the first byte being an ASA control
character.
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The Job Control program provides job-to-job
transition for background programs within
the Disk Operating System. It also is
called into main storage to prepare each
job step to be run. (One or more programs
can ke executed within a single job. Each
such execution is called a job step.) It
performs its functions between job steps
and is not present while a problem program
is keing executed. Job Control is called
by:

1. The Initial Program Loader, to process
the first job after an IPL procedure.

2. The Supervisor, at normal end of a job
step, or at an abnormal end of job.

A macro instruction, EOJ, is provided to
call Job Control at normal end of a job
step.

Foreground programs are initiated by the
operator from the printer-keyboard. There-
fore, each execution of a foreground pro-
gram is a separate job.

JOB_CONTROL

PREPARE PROGRAMS FOR EXECUTION

All background programs run in the system
are loaded from the core image library in
the resident disk pack. If a program has
been previously cataloged (see Librarian),
Job Control constructs a phase directory in
the resident disk pack and directs the
system loader to load that program for
execution. If the program is stored tempo-
rarily in the core image library, Job Con-
trol constructs a phase directory of that
program from entries in the core image
directory and then transfers to the system
loader to load it for execution.

The phase directory for a cataloged
program includes an entry for each program
phase whose name has the same first four
characters as the name in the EXEC control
statement.

All foreground programs run in the sys-
ter are loaded from the core image library.
Thus, they will have been cataloged to the
likrary by the Librarian.

FUNCTIONS

Job Control performs various functions on
the basis of information provided in job
control statements. These functions are:

1. Prepare programs for execution.

2. Assign device addresses to symbolic
names.

3. Set up fields in the communication
region.

4. EJdit and store volume and file label
information.

5. Prepare for restarting of checkpointed
programs.

Job Control clears the background program
area in main storage (except the last 276
bytes) to binary zero between job steps.

The foreground-initiation routine per-
forms for foreground programs functions
similar to those performed by Job Control
for background programs.

SYMBOLIC INPUT/OUTPUT ASSIGNMENT

Job Control is responsikle for assigning
physical I/0 units. Programs do not ref-
erence I/0 devices by their actual physical
addresses, but rather by symbolic names.
The ability to reference an I/0 device by a
symbolic name rather than a physical
address provides advantages to both pro-
grammers and machine operators. The sym-
bolic name of a device is chosen by the
programmer from a fixed set of symbolic
names. He can write a program that is
dependent only on the device type and not
on the actual device address. At execution
time, the operator or programmer determines
the actual physical device to be assigned
to a given symbolic name. He communicates
this to Job Control by a control statement
(ASSGN) . Job Control associates the physi-
cal device with the symbolic name by which
it is referenced.

A fixed set of symbolic names is used to
reference I1/0 devices. No other names can
be used. They are:

SYSRDR Ccard reader, magnetic tape
unit, or disk extent used
for Job Control statements.

Job Control 37



SYSIPT card reader, magnetic tape
unit, or disk extent used
as the input unit for pro-

grams.

SYSPCH Card punch, magnetic tape
unit, or disk extent used
as the main unit for
punched output.

SYSLST Printer, magnetic tape
unit, or disk extent used
as the main unit for print-
ed output.

SYSLOG Printer-keyboard used for
operator messages and to
log Job Control statements.
Can also be assigned to a
printer.

SYSLNK Disk extent used as input
to the Linkage Editor.
SYSRES System residence area on a
disk drive.

All other units in the
systen.

SYS000-sYs244

Note that whenever a system logical unit
(SYSRDR, SYSIPT, SYSLST, SYSPCH) is
assigned to an extent of disk storage, the
assignment must be permanent. Temporary
assignments (via the // ASSGN statement or
the ASSGN statement with the TEMP option)
are not permitted.

The first seven of these names, termed
system logical units, are used by the sys-
tem control program and system service
programs. Of these seven units, user back-
ground programs may also use SYSIPT for
input, SYSLST and SYSPCH for appropriate
output, and SYSLOG for operator communi-
cation. Normally, SYSRDR and SYSIPT both
refer to the same device. Any additional
devices in the system, termed programmer
logical units, are referred to by names
ranging consecutively from SYS000 to
SYS2u4, with SYS000 to SYS009 being the
minimum provided in any system. Programmer
logical units are defined at system genera-
tion time for each class of program
(background, foreground-one, and
foreground-two) to be run in the system.
For example, in a multiprogramming environ-
ment, a unique SYS000 is defined for each
class of program, a unique SYS001 is
defined for each class of program, etc.

The combined number of programmer logical
units defined for the system may not exceed
245,

For the convenience of the user, two
additional names are defined for background
program assignments. These names are valid

parameters to Job Control only via the
ASSGN, CLOSE, VOL, and XTENT statements
described in this section. Reference with-
in a program (such as in the CCB or a DTF)
must name the particular logical unit to be
used (SYSIST or SYSPCH, SYSRDR or SYSIPT).
The additional names are as follows:

Name that can be used when
SYSRDR and SYSIPT are assigned
to the same card reader or
magnetic tape unit. It may be
either a temporary or a perman-
ent assignment. This name must
be used when SYSRDR and SYSIPT
are assigned to the same disk
extent, and may be only a per-
manent assignment.

SYSIN

Name that must be used when
SYSPCH and SYSLST are assigned
to the same magnetic tape unit.
It may be only a permanent
assignment. Separate file
operation is reestablished by
submitting a permanent assign-
ment for either SYSLST or
SYSPCH to a unit not currently
in use by the combined file. A
CLOSE command may be used to
perform this function.

SYsouT

A tape or disk extent to be used as
SYSIN can be prepared ky using the IBM-
supplied utility macros. Likewise, the
IBM-supplied tape to printer/punch utility
macros can be assembled and used to convert
SYSOUT output into printed and punched card
output. Examples of these two functions
are shown in the utility macros
publication.

With the exception of SYSLOG, foreground
programs may not reference any system logi-
cal unit. (System units are reserved for
the exclusive use of background programs
operating in a stacked-job environment.)
Foreground programs may reference any pro-
grammer logical unit,.SYS000-SYSnnn.

Logical Unit Block (LUB) and Physical Unit

Block (PUB)

At system generation time when a Supervisor
is assembled, a device table is set up with
an entry for each of the symbolic names
that will be used in the system. Each
entry is called a logical unit block (LUB).
The format of the device table is shown in
Figure 5. The length of the table depends
on the number of devices specified at sys-
tem generation time. The system LUB's and
the first ten programmer LUB's are always
present. \
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Foreground- Foreground-
Background Two One

A Al A

4 Y Y N\

SYSRDR | SYSIPT | SYSPCH | SYSLST | SYSLOG | SYSLNK

SYSRES Reserved | SYS000 - | SYS000 - | SYS000 -

(6 bytes) | SYSnnn SYSnnn SYSnnn

/
’ AN
7 \
4 \
s \
/ \
Pointer
Pointer to Job
to PUB Information
Block
g 2 bytes P

®Figure 5. Sequence of LUB's in Device Table

\ J

~

number of units specified
when assembling Supervisor

Error Retry

Counter or Pointer tor
Channel Unit Pointer to Tape Error

Channel Block

Queve

Device Options Channel Job
Device Type (Tape Set Scheduler Control
Mode, etc) Flags Flags

Figure 6. Format of PUB Entry

A physical unit block (PUB) can be asso-
ciated with each LUB. The format of a PUB
is shown in Figure 6. The PUB's are
ordered by priority within the channel to
which the various devices are attached.

Nommally, each symbolic name is assigned
a physical device address at the time the
Supervisor is assembled. In some cases, a
single device may be assigned to two orxr
more symbolic names. An installation can
make specific assignments at system genera-
tion time and establish these as conven-
tions to be followed by all programmers.
By following the conventions, most back-
ground jobs can be submitted for execution
with no ASSGN control statements. Figure
7, for example, shows a typical system
configuration. The following conventions
might be established for the installation's
own background programs and for IBM-
supplied programs.

1. Control statement input is read from
SYSRDR. This device is normally

assigned to the same physical unit as
SYSIPT. Most of the system programs
(language translators, etc) and user
programs normally are read from SYSIPT.
Thus, when SYSRDR and SYSIPT refer to
the same device, SYSIN can be used.

Card output is punched on SYSPCH.
Printed output is on SYSLST.
A 1052 is assigned to SYSLOG.

The two disk drives are addressed as
SYSRES, SYSINK, SYS001i, SYs002, and
SYS003. SYSLNK is used to assemble
input to the Linkage Editor. SYS001,
S¥s002, and SYS003 are used by the
language translators as work files.
Language translators also can output
Linkage Editor input on SYSLNK.

The two tape drives are addressed as
SYS004 and SYS005.
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The initial device assignments present
after each IPL procedure are those made
when the system is generated plus any chan-
ges introduced at IPL time.

2540 Card
Read~Punch SYSRDR, SYSIPT, (SYSIN), SYSPCH
1403
Printer SYSLST
1052 Printer-
SYSLOG

SYSRES, SYS001, SYS002

SYSLNK, SYS003

SYS004

SYS005

® 1
O [ |
d

Figure 7. Example of Symbolic Device

Assignment

Once the Supervisor is loaded into main
storage, reassignments made by the operator
on the 1052 become permanent modifications
to the existing system assignments unless
the operator specifies temporary assign-
ment. Reassignments made by the programmer
are reinitialized to the original assign-
ments at the completion of a job.

SET UP COMMUNICATION REGION

Job Control takes the following information
from control statements and places it in
the communication region.

1. Job Name. Taken from the JOB state-
ment. This field can be used by the
problem program for accounting purpos-
es.

2. Job Date. Taken from the DATE state-
ment. It can be used by the problem
program to date output regorts. If the
DATE statement is not used, the system
uses the date supplied by the operator
at IPL time.

3. User Program Switch Indicators. Taken
from the UPSI statement. The bit pat-
tern in this byte can be used as switch
indicators to specify program optiomns.

EDIT AND STORE ILABEL INFORMATION

All volume and file lakel processing is
done during problem program execution.
However, label information to be checked
against is read from label statements by
Job Control and stored in the resident pack
for subsequent processing. The label area
occupies one cylinder and is allocated in
the following manner:

Track Content

0 Standard label information

1-3 Background program label informa-
tion

4-6 Foreground-two label information

7-9 Foreground-one label information

Track 0 of the label area can be used to
establish extent information for the system
logical unit SYSLNK, and the system compo-
nent work files, SYS001, S¥YS002, and
SYS003. This would eliminate the necessity
of submitting VOL (volume information),
DLAB (disk label information), and XTENT
(extent information) statements each time a
compilation or linkage editing functionm is
performed. This facility can be implement-
ed by including the operand STDLABEL in the
Job Control OPTION statement. (A comglete
description of the Job Control statements
VOL, DLAB, XTENT, and OPTION is contained
in the following section.) Only label sets
for sequential disk files or tape files may
be written on track 0. Each time VOL,
DLAB, and XTENT statements are submitted
following // OPTION STDLABEL, track 0 on
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the label information cylinder is complete-
ly overwritten. This facility is available
to the user for any tape and sequential
DASD files. The logical IOCS OPEN routine
searches the standard label information
area after searching the appropriate tem-
porary label information area.

Self-relocating foreground programs may
use the standard label information track,
if an 80-byte area is reserved (by means of
a DS statement) at the beginning of the
program itself. Otherwise, label informa-
tion statements must be submitted each time
the program is to be executed.

Label blocks composed of information
from VOL, DLAB, and XTENT statements are
written on tracks 1-3 of the label informa-
tion cylinder as temporary entries when:

1. The VOL, DLAB, and XTENT statements are
not preceded by // OPTION STDLABEL, or

2. The VOL, DLAB, and XTENT statements are
preceded by // OPTION USRLABEL.

Each set of label information submitted
within a job or job step is written begin-
ning with track 1 of the background program
label information area. This information
is not carried from job to job. Unless
overwritten by a succeeding job step, any
label information submitted at the begin-
ning of a job may be used by a subsequent
job step. For example, if a job consists
of three job steps, label information sub-
mitted at the beginning of the first job
step may be used by the second and third
job steps of the jok. However, label
information subnmitted at the beginning of
the second job step would destroy the label
information written at the beginning of the
first job step.

The formats of the label information
statements are discussed in the following
section. See the Data Management Concepts
publication for a complete discussion of
volume and file labels.

RESTARTING PROGRAMS FROM CHECKPOINT

Job Control prepares the system for
restarting from a checkpoint by loading the
restart program which repositions tape
drives, reinitializes the communication
region, and stores the information from the

RSTRT statement. The restart program han-
dles the actual restarting of the problem
program.

JOB CONTROL STATEMENTS

GENERAL CONTROL STATEMENT FORMAT

Certain rules must be followed when filling
out control statements. Job Control state-
ments conform to these rules.

1. Name. Two slashes (//) identify the
statement as a control statement. They
must be in columns 1 and 2. At least
one blank immediately follows the sec—
ond slash. Exception: The end-of-job
statement contains /& in columns 1 and
2, the end-of-data-file statement con-
tains /* in columns 1 and 2, and the
comment statement contains * in column
1 and blank in column 2.

2. Operation. This descrikes the type of
control statement (the operation to be
performed). It can ke up to eight
characters long. At least one blank
follows its last character.

3. Operand. This may be blank or may
contain one or more entries separated
by commas. The last term must be fol-
lowed by a blank, unless its last char-
acter is in column 71. ;

All control statements are essentially
free form. Information starts in column 1
and cannot extend past column 71. Excep-
tion: For the file label statements (TPLAB
and DLAB) information may not be contained
entirely in one card image. Any non-blank
character present in column 72 specifies
that information is continued in the fol-
lowing card image {(continuation statement).
Information in the continuation statement
begins in column 16; columns 1-15 are
ignored.

Job Control continuation statements are
used only for the label statements (other
statements are not checked for this
possibility).

Job Control reads from the device iden-

tified by the symbolic name SYSRDR. The
following statements are recognized:
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Operation Meaning

JOB Job name

EXEC Execute program

ASSGN I/0 assignments

RESET Reset I1/0 assignments

DATE Date

UPSI User program switch
indicators

LELTYP Reserve storage for
lakel information

VCL Volume information

DLAB Disk file lakel informa-
tion

XTENT Disk file extent

TPIAB Tape file label informa-
tion

RSTRT Restart

LISTIO List I/0 assighments

MTC Magnetic Tape Control

OPTION Option

PAUSE Pause

/* End of data file

/& End of job

* Comment

Any statement other than these is recog-
nized as an error. A message is issued so
that the programmer or operator can correct
the statement in error. Some of the errors
recognized are:

1. 1Invalid symbolic unit namwe.

2. No space reserved in LUB takle for a
symbolic unit.

3. Invalid device-type.

4. 1Invalid length of field.
5. Invalid character.

6. Missing /& statement.

7. A volume (VOL) statement does not pre-
cede a label (DLAB or TPLAB) statement.

8. BAn extent (XTENT) statement does not
immediately follow its associated disk
label (DLAB) statement.

Note that whenever an invalid statement
is indicated, the statement must be re-
issued to be effective. For example, if an
OPTION LINK is encountered without a SYSLNK
assignment, the OPTION statement must be
reentered after assigning SYSLNK.

SEQUENCE OF CONTROL STATEMENTS

The Job Control statements for a specific
job always begin with a JOB statement and
end with a /7§ (end of job) statement. A
specific job consists of one or more job

steps. Each job step is initiated by an
EXEC statement. Preceding the EXEC state-
ment are any job control statements neces-
sary to prepare for the execution of the
specific job step. The only limitation on
the sequence of statements preceding the
EXEC statement is that discussed below for
the label information statements. The
following statements can precede the EXEC
statement for a job step.

ASSGN
RESET
DATE
UPS1I
LBLTYP
VOL
DLAB
XTENT
TPLAB
LISTIO
MTC
OPTION

PAUSE
*

The label staterwents must ke in the order:

VOL
TPLAB

or VOL
DLAB
XTENT (one for each area
of file in volume)

and, must immediately precede the EXEC
statement to which they apply.

The LBLTYP statement is used at Linkage
Editor time and must precede the // EXEC
LNKEDT statement with the exception of
self-relocating background programs, for
which it is instead sukmitted immediately
preceding the // EXEC statement for the
program. Self-relocating foreground pro-
grams do not use the LBLTYP statement.

DESCRIPTION AND FORMAT OF JOB CONTROL
STATEMENTS

JOB Statement

This statement indicates the beginning of
control information for a job. The JOB
statement is in the following format.

// JOB jobname

The name of the job. Must be
one to eight alphameric charac-
ters. When restarting a job,
the jobname must be identical
to that used when the checkpo-
int was taken. Aany user com-
ments can appear on the JOB
statement following the job

jokname
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name (through column 72). If
the timer feature is present,
the time of day appears in
columns 73-80 when the JOB
statement is, printed on SYSLST.
The time of day is printed in
columns 1-8 on the next line of
SYSLOG.

EXEC Statement

The EXEC (execute) control statement must
be the last statement processed before a
job step is executed. It indicates the end
of job control statements for a job step
and that execution of a program is to

begin. 1Its format is:
// EXEC [progname]
progname Represents the name of the

program in the core image
library to be executed. The
program name can be one to
eight alphameric characters.
If the program to be executed
has just been processed by the
Linkage Editor, the operand of
the EXEC statement is blank.
When control is given to a
fetched phase, general register
2 contains the address of the
uppermost byte of storage
available to the program.

ASSGN Statement

When programs are assembled, they use sym-
bolic names to reference I/0 devices. At
execution time this statement is used to
assign a spécific device address to the
symbolic unit name used. It contains the
symbolic unit name and various parameters
to describe the physical device. The for-
mat is:

// ASSGN SYSxxx,deviceaddress| }),X'ss"'
+ALT

SYSxxx The symbolic unit name.
be one of the following.

SYSRDR

SYSIPT

SYSIN

SYSPCH

SYSLST

SYSLOG

SYSLNK

SYS000-8YS244

It may
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Note that assignments for
SYSOUT must be permanent; that
is, not reset between jobs.

For this reason, it is not
included in the preceding list-
ing.

For 1419 Magnetic Character
Readers with the dual-address
adapter, two assignments are
required for each reader/sorter
if pocket light operations are
to be performed. If no pocket
light operations are to be
performed, the user need only
assign a logical unit to the
primary control unit address
(1419P).

deviceaddress Can be expressed as X'cuu',

X'ss"

UA, or IGN.
X'cuu' -- channel and unit
number (in hexadecimal).
c = 0 for multiplexor
channel, 1-6 for
selector channels
1-6.
uu = 00 to FE (0 to 254)
in hexadecimal.

UA -- indicates the logical
unit is to be unassigned;
any operation attempted
on this device causes the
cancellation of the job.

IGN -- indicates the logi-
cal unit is to be un-
assigned and that all
program references to the
logical device are to be
ignored. The IGN option
is not valid for SYSRDR
and SYSIPT.

Device specifications (used for
specifying mode settings for 7-track
and dual density 9-track tapes). If
X'ss' is not specified, the system
assumes X'90' for 7-track tapes and
X'C0' for 9-track tapes. CO is the
normal reset mode for a 9-track tape
unit, and specifies the maximum byte
density for that device. CO for a
9-track single density tape unit is
800 bpi; whereas for a dual density
tape unit, it is 1600 bpi. C8 is an
alternate mode setting for 9-track
dual density tapes only. The speci-
fications are:
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Form C24-5036-1, Page modified by TNL N24-5289,

Bytes Trans-

per late Convert
inch Parity Feature Feature
200 odd off on
200 even off off
200 even on of £
200 odd off off
200 odd on off
556 odd off on
556 even off of £
556 even on off
556 odd off off
556 odd on off
800 odd off on
800 even off off
800 even on off
800 odd off off
800 odd on off
800 single density 9-track
1600 dual density 9-track
800 dual density 9-track

/28767
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Note that the first 15 entries
in this table are valid only
for 7-track tape. The last
three entries are valid only
for 9-track tape.
ALT Indicates an alternate magnetic
tape unit that is used when the
capacity of the original as-
signment is reached. The char-
acteristics of the alternate
unit must be the same as those
of the original unit. Multiple
alternates may be assigned to a
symbolic unit.

All device assignments made with ASSGN
control statements are reset between -jobs
to the configuration specified when the
system was generated plus any modifications
that may have been made by the operator at
IPL time and between jobs or job steps.

RESET Statement

The RESET statement resets I/O assignments
to the standard assignments. The standard
assignments are those specified when the
system was generated plus any modifications
made by the operator via an ASSGN command
(as opposed to an ASSGN control statement)
without the TEMP option. Its format is:

SYS
PROG
ALL
SYSxxx

// RESET

SYS Resets all system logical units
to their standard assignments.

PROG Resets all programmer logical
units to their standard assign-
ments.

ALL Resets all logical units to
their standard assignments.

SYSxxx Resets the logical unit speci-

fied to its standard assign-
ment.

DATE Statement

This statement contains a date which is put
in the communication region. It is in one
of the following formats:

7/ DATE mm/dd/yy
/7 DATE dd/mmw/yy

mm = Month (01 to 12)

dd
Yy

Day (01 to 31)
Year (00 to 99)

When the DATE statement is used, it
applies only to the current job being exe-
cuted. Job Control does not check the
operand except for a length of eight char-
acters. If no DATE statement is used, Job
Control supplies the date given in the last
SET command.

UPSI Statement

This statement (User Program Switch Indica-
tors) allows the user to set program
switches that can be tested much the same
as sense switches or lights used on other
machines. The UPSI statement has the fol-
lowing format.

// UPSI nnnnnnnn

The operand consists of one to eight
characters of 0, 1, or X. Positions con-
taining 0 will be set to 0. Positions con-
taining 1 will be set to 1. Positions
containing X will be unchanged. Unspeci-
fied rightmost positions are assumed to be
X.

Job Control clears the UPSI byte to
zeros before reading control statements for
each job. When Job Control reads the UPSI
statement, it sets or ignores the bits of
the UPSI byte in the communication regiomn.
Left to right in the UPSI statement, the
digits correspond to bits 0 through 7 in
the UPSI byte. Any combination of the
eight pits may be tested by problem pro-
grams at execution time.

VOL Statement

The volume statement is used when check-
ing standard labels for a DASD or tape

file. A VOL statement must be used for

each file on a multifile volume. 1Its for-

mat is:
// VOL SYSxxx,filename

SYSxxx Symbolic unit name (present for
compatibility with the Tape Oper-
ating System). The symbolic unit
name is taken from the XTENT
statement.

filename File name. This can be one to

seven characters and is identical
to the symbolic address of the
program DTF which identifies the
file.
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DLAB Statement

The DASD-label statement (completed in a
continuation statement) contains file label
information for DASD-label checking and
creation. This statement must immediately
follow the volume (VOL) statement. The
DLAB statement and the continuation state-
ment have the following format.

7/ DIAB *label fields 1-3°',
xxxx,yyddd,yyddd,'systemcode [ type]

'label fields 1-3'

XXXX

The first three fields
of the Format 1 DASD
file label are con-
tained just as they
appear in the label.
This is a S51-byte
character string, con-
tained within apos-
trophes and followed
by a comma. The
entire 51-byte field
must be contained in
the first of the two
statements. Column 72
must contain a con-
tinuation character.
The columns between
the comma and the
continuation character
must be blank. The
Format 1 label is
shown in Appendix A.
Fields 1-3 are:

File Name. U44-byte
alphameric including
file ID and, if used,
generation number and
version number of
generation.

Format Identifier.
1-byte, EBCDIC 1.

File Serial Number.
6-byte alphameric,
must be the same as
the volume serial
number in the volume
label of the first or
only pack of the file.

Continuation punch in
column 72.

Volume Sequence Num-
ber. This 4-digit
EBCDIC number is the
EBCDIC equivalent of
the 2-byte binary

yyddd,yyddd

'systemcode"

type

volume sequence number
in field 4 of the
Format 1 label. This
number must begin in
column 16 of the con-
tinuation statement.
Columns 1-15 are
blank.

The File Creation
Date, followed by the
File Expiration Date.
These two 5-digit
numbers are the EBCDIC
equivalent of the
3-byte discontinuous
binary dates in fields
5 and 6 of the Format
1 label. yy is the
year (00-99), and ddd
is the day of the year
(001-366).

System Code is a 13-
character string,
within apostrophes.
For an output file, it
is written in field 8
of the Format 1 label.
It is ignored when
used for an input
file. This field is
not used by the Disk
Operating System label
processing routines,
but is essential in
order for the files to
be processable by the
Operating System. It
is recommended that
this field be left
blank.

Indicates the type of
file label (SD, DA,
IsC, or ISE). SD is
assumed if this entry
is omitted.

DTFSD or DTFPH with
Mounted = Single:
type = SD or blank

DTFDA or DTFPH with
Mounted = ALL:

type = DA
DTFIS using Load
Create:

type = ISC

DTFIS using other than
Load Create:
type = ISE
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XTENT Statement

The extent statement defines each area, or
extent, of a DASD file. One or more XTENT
statements must follow each DLAB statement.
The XTENT statement has the following for-
mat.

// XTENT type,sequence, lower,upper,
*serial no.',sSyYsxxx([,B.]

Extent Type.
containing:
1 = data area (no split
cylinder)
2 = overflow area (for
indexed sequential file)
4 = index area (for indexed
sequential file)

128 = data area (split
cylinder). If type 128
is specified, the lower
head is assumed to be
H,H,H,; in lower, and the
upper head is assumed to
be H;H,H, in upper.

type 1 or 3 columns,

Extent Sequence Number. 1-3
columns, containing a decimal
number from 0 to 255, indicat-
ing the sequence number of
this extent within a multi-
extent file. Extent sequence
0 is used for the master index
of an indexed sequential file.
If the master index is not
used, the first extent of an
indexed sequential file has
sequence number 1. The extent
sequence for all other types
of files begins with 0.

sequence

lower Lower Limit of Extent. 9
columns, containing the lowest
address of the extent in the
form B4;C,C4C2C2C2H HoHa,

where:

By = initially assigned cell
number.

0 for 2311
0 to 9 for 2321

Sub-cell number.

CsCy

00 for 2311
00 to 19 for 2321

C5C2Cz; = cylinder number.
000 to 199 for
2311
or

strip number:

3717767

000 to 009 for
2321

Hy = head block position.

0 for 2311
0 to 4 for 2321

H,H, = head number.

00 to 09 for 2311
00 to 19 for 2321

Although a part of the address
(such as B, or C,C,C,)
can be zero, a lower
extent of all zeros is
invalid.

Note that the last 4 strips of
subcell 19 are reserved
for alternate tracks for
2321.

Upper Limit of Extent. 9
columns containing the highest
address of the extent, in the
same form ds the lower limit.

upper

'serial no.' Volume Serial Number. This is
a 6-byte alphameric character
string, contained within
apostrophes. The number is
the same as in the volume
label (volume serial number)
and the Format 1 label (file
serial number).

SYSxxx This is the symbolic address
of the DASD drive.
B Currently assigned cell num-
ber.
0 for 2311

0-9 for 2321
This field is optional. If

missing, Job Control assigns
B>=B, .

TPLAB Statement

The tape-label statement contains file
label information for tape label checking
and writing. This statement must immedi-
ately follow the volume (VOL) statement.
The TPLAB statement contains an image of a
portion of the standard tape file label.
The format and content of this label are
presented in Appendix B. Label fields 3-10
are always. contained just as they appear in
the label. These are the only fields used
for label checking. The additional fields
(11-13) can be included, if desired. If
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specified for an output file, they are
written in the corresponding fields of the
output label. They are ignored when used
for an input file. These fields are never
used by the IBM System/360 Disk Operating
System label-processing routines. The
TPLAB statement may have either of the
following two formats:

1. 7/ TPLAB "label fields 3-10"'

2. /7 TPLAB 'label fields 3-13'

*label fields 3-10' This is a 49-byte
character string,
contained within
apostrophes (8-5
punch), identical to
positions 5-53 of the
tape file label.
These fields can be
contained in one
statement.

‘label fields 3-13° This is a 69-byte
character string,
contained within
apostrophes (8-5
punch), identical to
positions 5-73 of the
tape file label.
These fields are too
long to be contained
in a single state-
ment. The character
string must extend
into column 71, a
continuation
character (any
character) is present
in column 72, and the
character string is
completed in a con-
tinuation statement.
The continuation
statement begins in
column 16.

LBLTYP Statement

The LBLTYP statement is used to define the
amount of main storage to be reserved at
linkage-edit time for processing of tape
and non-sequential disk file labels in the
problem program area of main storage. It
applies to both background and foreground
programs. It is to be submitted immediate-
ly preceding the // EXEC LNKEDT statement,
with the exception of self-relocating back-
ground programs, for which it is instead
submitted immediately preceding the // EXEC
statement for the program. Self-relocating
foreground programs do not use the LBLTYP
statement. It has the following format:

// LBLTYP TAPE[(nn)]
NSD (nn)

3/717/67

TAPE((nn)] Used only if tape files requir-
ing label information are to be
processed, and no nonsegquential
DASD files are to be processed.
nn is optional, and is present
only for future expansion (it is
ignored by Job Control).

NSD (nn) Used if any nonsequential DASD

files are to be processed

regardless of other file types
to be used. nn specifies the
largest number of extents to be
used for a single file.

The LBLTYP statement should not be used if
no labels are to be used, or if only SD-
type disk files are to be processed.

The amount of storage that must be
reserved for label information is:.

1. For standard tape labels (any
number): 80 bytes.

2. For sequential DASD and DTFPH mounted
single: 0 bytes.

3. For DTFI1IS, DTFDA, and DTFPH mounted
all: 84 bytes plus 20 bytes per
extent.

The area reserved is that required by the

file with the largest requirement. This
area is used during OPEN.

RSTRT_ Statement

A restart facility is available for check-
pointed programs. A programmer can use the
CHKPT macro instruction in his program to
cause checkpoint records to be written.
This allows sufficient information to be
stored so that program execution can be
restarted at a specified point. The check-
pointed information includes the registers,
tape-positioning information, a dump of
main storage, and a restart address.

The restart facility allows the program-
mer to continue execution of an interrupted
job at a point other than the beginning.
The procedure is to submit a group of job
control statements including a restart
(RSTRT) statement. The DLAB and TPLAB
statements used to restart must have the
volume sequence number updated to agree
with the volume sequence numbers of the
units being restarted. The format of the
RSTRT statement follows:

/7 RSTRT sSyYSxxx,nnnnl, filename]

SYSxxx Symbolic unit name of the device

on which the checkpoint records
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are stored. This unit must have
been previously assigned.

Identification of the checkpoint
recoxrd to be used for restart-
ing. This serial number is four
characters. It corresponds to
the checkpoint identification
used when the checkpoint was
taken. The serial number is
supplied by the checkpoint rou-
tine.

nnnn

filename Symbolic name of the 2311 disk
checkpoint file to be used for
restarting. It must be identi-
cal to the filename of the DTFPH
used to describe the disk
checkpoint file and the fifth
parameter of the CHKPT macro
instruction. This operand
applies only when specifying a
2311 disk as the checkpoint
file.

See the Supervisor and I/0 Macros publi-
cation for further details on the CHKPT
macro instruction.

When a checkpoint is taken, the complet-
ed checkpoint is noted on SYSLOG. Restart-
ing can be done from any checkpoint record,
not just the last. The jobname specified
in the JOB statement must be identical to
the jobname used when the checkpoint was
taken. The proper I/0 device assignments
must precede the RSTRT control statement.

Assignment of input/output devices to
symbolic unit names may vary from the ini-
tial assignment. Assignments are made for
restarting jobs in the same manner as
assignments are made for normal jobs.

LISTIO Statement

This statement is used to get a listing of
I/0 assignments. Its format is:

r
SYS T
PROG

F1
F2
/7 LISTIO< ALL $
SYSxxx
UNITS
DOWN
UA
X*cuu'
§ J

The listing is output on the device
assigned to SYSLST. The listing varies
according to the orerand used.

SYS Lists the physical units

assigned to all system logical
units.

PROG Lists the physical units
assigned to all background

programmer logical units.

F1 Lists the physical units
assigned to all foreground-one
logical units.

F2 Lists the physical units
assigned to all foreground-two
logical units.

ALL Lists the physical units
assigned to all logical units.

SYSxxx Lists the physical units
assigned to the logical unit

specified.

UNITS Lists the logical units

assigned to all physical units.
DOWN Lists all physical units speci-
fied as inoperative.

UA Lists all physical units not
currently assigned to a logical
unit.

Lists the logical units
assigned to the physical unit
specified.

X' cuu'

Physical units are listed with current
device specification for magnetic tape
units. Logical units are listed with own-
ership (background, foreground-one, or
foreground-two) , when applicable. An exam-
ple of a listing produced by the LISTIO SYS
statement is shown in Figure 8. All chan-
nel and unit numbers are represented in
hexadecimal.

LISTIO SYS
1/0 UNITS CH. UNIT

##% SYSTEM %%«

SYSRES 1 00
SYSLOG 0 1F
SYSRDOR 0 ou
SYSIPT 2 01
SYSLST 2 02
SYSPCH IGN

SYSLNK UA

Figure 8. Example of LISTIO SYS Output
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MTC Statement

The MIC statement is used to control opera-
tions on logical units assigned to magnetic
tapes. Its format is:

// MTC opcode,SYSxxx[,nn]

The first entry in the operand field speci-

fies the operation to be performed. It can
be:

Oopcode Meaning

BSF Backspace file

BSR Backspace record

ERG Erase gap

FSF Forward space file
FSR Forward space record
REW Rewind

RUN Rewind and unload
WTM Write tape mark

The second entry, SYSxxx, represents any
logical unit. The optional third entry,
nn, is a decimal number 01 to 99 represent-
ing the number of times the specified oper-
ation is to be performed.

OPTION Statement

This statement is used to specify one or
more of the Job Control options. The for-
mat of the OPTION statement is:

// OPTION optionll[,option2,...]

The options that can appear in the operand
field are as follows. Selected options can
be in any order. Options are reset to the
standards established at systein generation

time upon encountering a JOB or a /§ state-
ment.

LOG Causes the listing of columns
1-80 of all control statements
on SYSLST. Control statements
are not listed until a LOG
option is encountered. Once a
LOG option statement is read,
logging continues from job-step
to job-step until a NOLOG option
is encountered or until either
the JOB or /& control statement
is encountered.

NOLOG Suppresses the listing of all

control statements on SYSLST

except JOB and /& statements
until a LOG option is encoun-
tered.

DUMP

NODUMP

LINK

NOLINK

DECK

NODECK

LIST

NOLIST

LISTX

NOLISTX

SYM

NOSYM

XREF

Causes a dump of the registers
and main storage to be output on
SYSLST in the case of an abnor-
mal program end (such as prograr
check) .

Suppresses the DUMP option.

Indicates that the object module
is to be linkage-edited. When
the LINK option is used, the
output of the language transla-
tors is written on SYSLNK. The
LINK option must always precede
an EXEC LNKEDT statement in the
input stream. (CATAL also caus-
es the LINK option to be set.)

Suppresses the LINK option. The
language translators can also
suppress the LINK option if the
problem program contains an
error that would preclude the
successful execution of the
problem program. An EXEC state-
ment with a blank operand also
suppresses the LINK option.

Causes language translators to
output object modules on SYSPCH.
If LINK is specified, the DECK
option is ignored.

Suppresses the DECK option.

Causes language translators to
write the source module listing
on SYSLST. Also, the Assembler
writes on SYSLST the hexadecimal
object module listing and a
summary of all errors in the
source program.

Suppresses the LIST option.

Catses the COBOL compiler to
output a PROCEDURE DIVISION MAP
on SYSLST; causes the PL/I com—
piler to output the object
module on SYSLST.

Suppresses the LISTX option.

Causes the Assembler to output
the symbol table on SYSPCH;
causes the PL/I compiler to
output the symbol table on
SYSLST; causes the COBOL compil-
er to output a DATA DIVISION map
on SYSLST.

Suppresses the SYM option.

Causes the Assembler and PL/I
compiler to write the symbolic
cross-reference list on SYSLST.
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NOXREF Suppresses the XREF‘option.

ERRS Causes the FORTRAN, COBOL, and

PL/I compilers to summarize all
errors in the source program on
SYSLST.

NOERRS Suppresses the ERRS option.

CATAL Causes the cataloging of a phase
or program in the core image
library at the completion of a
Linkage Editor run. CATAL also
causes the LINK option to be
set.

STDLABEL Causes all sequential disk or
tape labels submitted after this
point to be written at the
beginning of the standard label
track. Reset to USRLABEL option
at end-of-job or end of job
step.

USRLABEL Causes all sequential disk or
tape labels submitted after this
point to be written at the
beginning of the user label
track.

48c Specifies the 48-character set
on SYSIPT (for PL/I).

60C Specifies the 60-character set
on SYSIPT (for PL/I).

The options specified in the OPTION
statement remain in effect until a contrary
option is encountered or until a JOB con-
trol statement or a /7§ statement is read.
In the latter case, the options are reset
to the standard that was established when
the system was originally generated.

Any assignment for SYSLNK after the
occurrence of the OPTION statement cancels
the LINK and CATAL options. These two
options are also cancelled after each
occurrence of an EXEC statement with a
blank operand.

Note: The LOG and NOLOG control state-
ments defined for Basic Programming Support
and the Basic Operating System are recog-
nized by Job Control as equivalent to the
LOG and NOLOG options.

PAUSE Statement

This statement has the following format.
// PAUSE [comments]
comments Optional. Any message to the

operator can appear in the oper-
and of the PAUSE statement.

50

4/28/67

The statement can be used to allow for
operator action between job steps.

The printer-keyboard is unlocked for
operator-message input. The
end-of-communications indication, ® ,
causes processing to continue. The PAUSE
statement is always printed on SYSLOG. 1If
no 1052 is available, the PAUSE statement
is ignored.

/* -- End of Data File Statement

This statement must be the last statement
of each input data file on SYSRDR and
SYSIPT. Its format is:

/* ignored

Columns 1 and 2 contain a slash (/) and an
asterisk (*¥). Column 3 must be blank. /*
causes the Channel Scheduler to post the
end-of-file indicator in the user's CCB.
Logical IOCS also recognizes /* when a card
reader is assigned to the symbolic units
SYS000-syYs2uy,

/&8 —— End of Job Statement

This statement must be the last statement
of each job. 1Its format is:

/& ignored

Columns 1 and 2 contain a slash and an
ampersand (12-punch). Column 3 must be
blank. Upon occurrence of /&, the Channel
Scheduler posts an end-of-file indicator in
the user's CCB. If the user attempts to
read past the /&, the job is terminated.
Any comments may begin in column 14.

The end-of-job statement is printed on
SYSLOG and SYSLST in the following format.
Columns 1-3 contain EOJ. Columns 5-12
contain the job name. Columns 14-72 con-
tain blanks or any user comments. If the
timer feature is present, columns 73-80
contain the time of day on SYSLST; the time
of day is printed in columns 1-8 on the
next line of SYSLOG.

* -- Comments Statement

This statement can be used as a Job Control
comments statement. Its format is:

* any user comments
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Column 1 contains an asterisk. Column 2 is
blank. The remainder of the statement
(through column 72) contains any user com-—
ments. The content of the comment state-
ment is printed on SYSLOG. If followed by
a PAUSE statement, the statement can be
used to request operator action.

SYSTEM I/0 OPERATIONS

This section describes the opening and
closing of magnetic tape and disk devices
when assigned to system logical units, and
the opening and closing of magnetic tape
and disk devices when assigned to three
programmer logical units (SYS001 - SYS003),
used by the various system components.

The IBM-supplied utility macros can be
used to prepare magnetic tapes or disk
extents to be used as SYSRDR, SYSIPT,
and/or SYSIN. They may also be used to
convert SYSPCH and SYSLST output on disk or
tape, and SYSOUT output on tape into print-
ed and/or punched card output.

SYSRDR and SYSIPT records must be 80
characters in length, SYSLST records are
121 characters, and SYSPCH records are 81
characters in length. The first character
of the SYSLST and SYSPCH records is assumed
to be an ASA carriage control or stacker
selection character. SYSIPT, SYSRDR,
SYSPCH, and SYSLST records assigned to disk
have no keys, and record lengths are the
same as stated above.

OPEN_ System Tape Files

When the system logical unit SYSRDR,
SYSIPT, SYSPCH, or SYSLST is assigned, Job
Control checks to see whether the device
assignment is to a magnetic tape device
positioned at load point. If so, Job Con-
trol performs an OPEN having the following
characteristics.

1. Accepts a leading tape mark for input
or output.

2. Accepts a completely unlabeled tape
(other than blank tape) for input.
Non-standard labels are not recognized.

3. Accepts any label set starting with
VOL1 (including user labels) for input.

4. BAccepts a valid IBM-standard label set
(including user labels) having a past
expiration date for output.

5. Rejects all other volumes and gives the
operator the option of either accepting
the invalid label (IGNORE) or mounting
an acceptable volume and replying
RETRY.

CLOSE System Tape Output Files

When SYSPCH, SYSLST, or the combined output
file, SYSOUT, is assigned to magnetic tape,
the system will process any end-of-volume
condition that may occur. The system pro-
vides the following functions:

1. Closes the affected file(s) and rewinds
and unloads the reel. A file mark, an
EOV trailer record, and two file marks
are written before the rewind.

2. Provides automatic volume switching, or
if alternates are not specified, pro-
vides the ability to change tape reels.

3. Prints a message on SYSLOG informing
the operator of an end-of-volume condi-
tion on either SYSLST, SYSPCH, or
SYSOUT.

4. Opens the new or alternate tape volume.

If an alternate unit had not been
assigned, or if all assigned alternates
were currently active as other system
files, a message will be printed on SYSLOG
requesting the operator to mount a new
reel. The system will automatically con-
tinue when the device is readied.

If a tape reel (alternate drive or the
same drive) cannot be opened, a message is
printed on SYSLOG. The operator can either
mount a new reel or use the current reel.

System Disk Input and Output Files

In systems with at least 24K positions of
main storage, the system logical units
SYSRDR, SYSIPT, SYSIN, SYSLST and/or SYSPCH
may be assigned to an extent of 2311 disk
storage.

If both SYSRDR and SYSIPT are to be
assigned to disk, they must be assigned to
the same extent and be referred to as
SYSIN. SYSLST and SYSPCH must be assigned
to separate extents. Thus, SYSOUT may not
be used to refer to a combined
SYSLST/SYSPCH on 2311 disk.

The assignment of system logical units
to extents of disk storage must be perman-
ent. The operator ASSGN statement must be
used instead of the programmer statement
(/7 RASSGN). Temporary assignments (via the
// ASSGN statement) to other device types
are permitted. Thus, a job not in the
input job stream on disk could be run by
causing a pause at the end of the current
job, temporarily assigning SYSRDR to a card
reader or a magnetic tape unit, and running
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the job. At completion, the assignment for
SYSRDR reverts to the disk assignment.

The system generation parameter SYSFIL
is required to allow assignment of system
logical units to a disk. It provides the
capability of warning the operator when
SYSPCH and SYSLST files on disk reach a
certain (specified or assumed) capacity.
(See SET command in the Job Control Com-
mands section of this manual.) Note.that
this warning is given after the job ends,
and that if the extent limits are exceeded
before end-of-job, the job is terminated.

Assigning System Files to Disk

System input and output files are assigned
to disk by providing a set of VOL, DLAB,
and XTENT statements and then submitting a
permanent ASSGN statement. The set of VOL,
DLAB, and XTENT statements preceding the
ASSGN statement may contain only one VOL
statement and one XTENT statement.

The VOL statement must be one of the
following:

1. // VOL SYSRDR,IJSYSIN (for SYSRDR).
2. // VOL SYSIPT,IJSYSIN (for SYSIPT).

3. // VOL SYSIN,IJSYSIN (combined
SYSRDR/SYSIPT file)

4. s/ VOL SYSPCH,IJSYSPH (for SYSPCH)
5. // VOL SYSLST,IJSYSLS (for SYSLST)

Note that a combined SYSPCH/SYSLST file
(SYSOUT) may not be assigned to disk.

In the DLAB statement, the sixth operand
(filetype parameter) must specify SD (or
blank, which means SD) to indicate sequen-
tial DASD file type.

In the XTENT statement, type may be 1
(data area, no split cylinder) or 128 (data
area, split cylinder), and SYSxxx must
correspond with the name in the ASSGN
statement. There is no unique requirement
for the remaining operands of the XTENT
statement.

The ASSGN statement must be one of the
following:

1. ASSGN SYSIN,X'cuu' (for a combined
SYSRDR/SYSIPT file).

2. ASSGN SYSRDR,X'cuu' (for SYSRDR only).

3. ASSGN SYSIPT,X'cuu' (for SYSIPT only).
4. ASSGN SYSPCH,X'cuu' (for SYSPCH).
5. ASSGN SYSLST,X'cuu' (for SYSLST).

Note that all must be permanent assign-

ments.

OPEN System Disk Files

Upon encountering a system input or output
assignment to 2311, Job Control performs
the following functions:

1. Rejects the assignment if it is not
permanent.

2. Rejects the assignment if a previous
assignment to 2311 for the same loglcal
unit still exists (has not been |
closed). Also, because SYSRDR and |
SYSIPT must be a single combined file!
if both are on disk, one cannot be
assigned to disk if an assignment to
disk for the other (or both) already
exists.

3. OPENs the file. If input, the labels
are checked. If output, DASD labels
are written. Also, information is
placed into the Supervisor for the
problem program OPEN, and for monitor-
ing of file operations by physical
IoCs.

4, If the OPEN is unsuccessful, Job Con-

trol unassigns the unit and requests
further operator commands.

CILOSE System Disk Files

System logical units assigned to disk must
be closed by the operator. The operator
CLOSE command may be used to specify a
system input or output file which has been
previously assigned to a 2311. The option-
al second parameter (X'cuu') of the CLOSE
command may be used (instead of an ASSGN
command) to assign the system logical unit
to a physical device. The system will
notify the operator that a CLOSE is
required when the limit of the file has
been exhausted. If a program attempts to
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read or write beyond the limits of the
file, the program will be terminated and
the file must be closed.

The CLOSE function:

1. Writes a file mark if the file is an
output file.

2. Resets the I/0 control table in the
Supervisor to indicate that the file no
longer exists.

3. Reassigns the logical unit to the value
of the second operand of the CLOSE
command.

CONTROL STATEMENT EFFECT ON I/0 UNITS

Certain control statements in the Job Con-
trol input stream affect the use of system
I/0 units by Job Control. These statements
are as follows:

// JOB. This statement must be the first
statement of the job. When the JOB state-
ment is encountered, the content of the
statement is printed on SYSLOG and SYSLST.
All I/0 assignments are reset to the stand-
ards established when the system was gener-
ated, plus any modifications that may have
been made by the operator at IPL time and
between jobs and job steps. If SYSLST is
assigned to a printer, it is first skipped
to a new page. If SYSLST is assigned to a
magnetic tape, a carriage eject character
is prefixed to the card image, which is
then written on tare.

/&. When Job Control encounters /& on
SYSRDR during normal operation, the stand-
ard assignment for SYSIPT becomes effective
and SYSIPT is checked for an end-of-file
condition. If the standard assignments for
SYSRDR and SYSIPT are not to the same
device, SYSIPT is advanced to the next /§
statement. The end-of-job statement is
written on SYSLOG and the last line of
SYSLST.

In the event of an abnormal termination,
Job Ccontrol advances SYSRDR and SYSIPT to
the next /&, and proceeds as above, only if
a // JOB statement was provided.

The user should beware of omitting /¢,
for protection of one job from errors in
the preceding job cannot then be guaran-
teed. The // JOB statement is required in
all cases.

Job Control has no responsibility for
the arrangement of output on any file,
except that connected with control state-
ments. Such items as page ejection and

line count must be managed by the indivi-
dual processing program. The first line
printed on SYSLST must be preceded by a
line skip or a page eject. Otherwise, an
overprint may result.

WORK FILES USED BY SYSTEM COMPONENTS

The system logical unit SYSLNK and the
three programmer logical units SYS001,
SYS002, and SYS003 are used as work files
by the various system components (Linkage
Editor, Librarian, Language Translators,
etc). SYSLNK is always assigned to a sin-
gle area (extent) in 2311 disk storage.
SYS001, SYsS002, and SYS003 can be assigned
to either disk or tape. When SYS003 is
assigned to disk, the assignment may be the
same as that for SYSLNK; however, when the
"compile-and-execute" mode of operation is
desired, SYSLNK and SYS003 must be assigned
to separate files.

Disk Work Files

The programmer must provide ASSGN, VOL,
DLAB, and XTENT information for each file
(SYSLNK and SYS001-SYS003) to be used by
the system components. This information is
used for the OPEN and CLOSE routines when
called by the system components. SYSLNK is
opened and closed by Job Control and the
various system components when OPTION LINK
or CATAL is specified. S¥S001, SyYys002, and
SYS003 are opened and closed by each compo-
nent that uses these files as work files.
The filenames for SYSLNK and SYS001-SYS003
on the VOL statement are IJSYSLN, IJSYs01,
IJSYs02, and IJSYS03 respectively.

For convenience, these label information
statements may be stored on the standard
label information track so that they need
not be submitted with each job. See the
section Job Control: Edit and Store Label
Information.

Note that DASD file protection does not
fully protect work files with expired
labels in a multiprogramming environment,
as follows: OPEN treats files with expired
lakels the same, whether or not they are in
use. Thus, a foreground program may OPEN
and write in an area on disk that overlaps
on a background program's work file (with
expired labels), even if the background
program is still using the file. Protec-
tion can be achieved by creating an unex-
pired label for work files, by the use of
an expiration date such as 99365. These
work files can be used by subsequent jobs,
because the CLOSE used by the assembler and
compilers erases the references to them
from their respective VTOCs.
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Tape Work Files

The work files SYS001, SYS002, and SYS003
are opened and closed by each system compo-
nent that uses them. The programmer does
not provide label information for these
tape work files.

JOB CONTROL STATEMENT EXAMPLE

Figure 9 is an example of job control
statement input (SYSRDR=SYSIPT) required to
perform a series of background program job
steps in an installation using unlabeled
magnetic tape. In the discussion that
follows, each point corresponds to the
number at the left of the two slashes in
the job control statements. Note that the
PHASE, INCLUDE, and ENTRY statements are
Linkage Editor control statements. These
statements are described in detail in the
section Linkage Editor. They are included
in this discussion to present a more mean-
ingful example.

1. JOB statement for the series of job
steps to be performed.

2. ASSGN statements required for the job
steps. It is assumed that the assign-
ments differ from those specified when
the system was generated. The new
assignments will be carried through for
the entire job and will be reassigned
at the end of the job to the standards
established at system generation time.

3. OPTION statement specifying that the
output of the FORTRAN compilation and
Assembler assembly will be written on
SYSLNK for subsequent linkage editing
and that the dump option will be exer-
cised in the event of an abnormal end
of job.

4. EXEC statement for a FORTRAN compila-
tion, followed by the FORTRAN source
deck and the end-of-data-file indicator
(/%) .

5. EXEC statement for an assembly, fol-
lowed by the source deck and the end-
of-data-file indicator.

6. EXEC statement for the Linkage Editor.
The Linkage Editor edits the combined
FORTRAN and Assembler object programs
on SYSLNK and writes the edited program
temporarily in the core image library.

7. EXEC statement for the linkage-edited
okject program in the core image
library. The input data for the execu-
tion is followed by the end-of-data-
file indicator.

10.

11.

12.

13.

14.

PAUSE statement that reguests operator
action.

OPTION statement specifying that the
no-dump option be exercised. The link
option must be included to enable a new
linkage-edit. (An EXEC statement with
a blank operand suppresses the LINK
option.)

INCLUDE statements for modules in the
relocatable library that are to be
included with the okject deck on
SYSIPT. A blank operand indicates that
the program to be included follows on
SYSIPT. The resulting program is edit-
ed and written in the core image
library.

EXEC statement for the program to be
executed. The data for the execution
is followed by the end-of-data-file
indicator.

PAUSE statement that requests operator
action.

End-of-job indicator. all symbolic
unit assignments are reset to the
standards established when the system
was generated.

JOB statement for the next jok.
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1 // JoB EXAMPLE

[‘// ASSGN SYSLNK,X'101"
2 // ASSGN SYS001, X' 10F*
// ASSGN SYS002, X'105'
// ASSGN SYS003, X'100'

3 // OPTION LINK , DUMP

[C// Exec FORTRAN

4 (Fortran Source Deck)

L/

[T // EXEC -  ASSEMBLY
5 (Assembler Source Deck)

L/~

6 // EXEC LNKEDT

[~ 7/ Exec

7 (Data for User Object Program)
L~

8 // PAUSE SAVE SYSO001, ’MOU NT SCRATCH TAPE

9 // OPTION NODUMP, LINK

[ PHASE PHNAM,ORIGIN
INCLUDE  SQRT
INCLUDE SINE

10 INCLUDE

(Object Deck to be Included)
/t
ENTRY

| // Exec LNKEDT

[ // ExeC

11  (Data for User Object Program)

L/~

12 // PAUSE SAVE SY$002

13 /&

14 // JOB NEXT

Figure 9. Job Control Statement Example
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INITIAL PROGRAM IOADER_(IPL)

Operation of the Disk Operating System is
initiated through an initial program load
(IPL) procedure from the resident disk
pack. The operator places the resident
disk pack on a drive, selects the address
of that drive in the load unit switches,
and presses the load key. This causes the
first record on track 0 to be read into
main storage bytes 0-23. The information
read in consists of an IPL PSW and two
CCW's, which in turn cause the reading and
loading of the IPL.

Operating in the supervisor state, IPL
reads the Supervisor nucleus into low main
storage. If a read error is sensed while
reading the Supervisor nucleus, the wait
state is entered and an error code is set
in the first word of main storage. The IPL
procedure must then be restarted.

After successfully reading in the Super-
visor nucleus, IPL performs these opera-
tions.

1. Sets the LUB table entry for SYSRES to
point to the PUB entry of the channel
and unit number of the resident drive.

Places the processing unit in wait
state with all interruptions enabled.
When the wait state is entered, the
operator decides whether a 1052 or a
card reader will be used to communicate
with the system. If a 1052, the
request key is pressed; if a card read-
er that is not assigned as SYSRDR at
system generation time,- it is brought
to the ready state; if a card reader
that is assigned as SYSRDR at system
generation time, the interrupt key on
the console is pressed.

At this time, the operator has several
options. He may change the PUB con-
figuration by adding or deleting a
device. When a device is deleted, all
references to it are removed. A device
may be added only if additional space
has been made available in the PUB
table. This is specified as a system
generation parameter. If a tape is to
be added, there must also be enough
space for an associated Tape Error
Block (TEB) if TEB's are specified as a
system generation parameter.

To add a device to the PUB table, a
control statement, read by the communi-
cation device (1052 or card reader), in the
following format is required.
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r
|Operation
L

T
|Operand
4

r
| ADD
L

L)
|X*cuu' [(k)],devicetypel,X'ss"]
1

1
|
4
1
|
J

where:
X*'cuu'

k

devicetype

X'ss!'

DOS System Controi and System Service Programs

= channel and unit numbers.

= S8 if the device is to be swit-

chable (the device is physi-

cally attached to two adjacent

channels). The designated
channel is the lower of the
two channels.
is not switchable,

If the device
k = 0-255,

indicating the priority of the

device, with 0 indicating the
If k is not
is

highest priority.
given, the assumed priority
255.

actual device (240079, 1443,
etc). See device codes in
Figure 9.1.

= device specifications (see
ASSGN Statement).
the following values are
assigned:
X'C0' for 9-track tapes
X'90"' for 7-track tapes
X'00' for nontapes.
X'00', X'01', X'02°',

netic tape.

This parameter is used to
specify SADxxx (Set ADdress)
requirements for IBM 2702
lines:
X'00"
xX'o1"
X'02' for SAD2
X'03' for SAD3
This information is not

SADO
SAD1

for
for

accepted on the ASSGN state-

ments.

X'ss'" is required for 1412,

1419, and 1419P device types.

It specifies the external

If absent,

and X'03'
are invalid as X'ss' for mag-

interrupt bit in the old PSW

which is used by this device
to indicate "read complete”.

The specifications are:

X'01' PSW bit 31
X'02' PSW bit 30
X'04' PSW pbit 29
X'08' PsSwW bit 28
X'10' PSW bit 27
X'20"' PSW bit 26
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To delete a device from the PUB table, a
control statement, read by the communi-

cation device (1052 or card reader), in the
following format is required.

! . T 1
| Operating| Operand |
L 1 —_— 4
v T a
| DEL | X'cuu"' |
L L 4

where cuu is the channel and unit numbers
of the device to be deleted.

Note that ADD and DEL statements are
issued only at IPL time.

The only communication required at IPL
time is the date and, if the timer is pre-
sent, the time of day. It must follow any
ADD or DEL statements. It is entered via
the communication device (1052 or card
reader) and is in the following format.

L} T 1
| Operation | Operand |
L X 4
T T 1
| SET | DATE=valuell,CLOCK=value2}l |
L L J
valuel Has one of the following

formats.

mn/dd/yy
dd/mn/yy

4s28/767

mm specifies the month; dd
specifies the day; yy
specifies the year. The
format to be used is the
format that was selected
when the system was gener-
ated.

value2 Has the fcllowing format.

hh/mm/ss

hh specifies hours; mm
specifies minutes; ss
specifies seconds. The
CLOCK parameter is
required only if tirer
support was indicated at
system generation time.

After completing these operations, IPL
loads the Job Control program, which begins
processing the control statements for the
first job. Control statements are present
on the device assigned to SYSRDR.

If the operator wishes to change any
symbolic unit assignments, ASSGN statements
are entered via the communication device
(1052 or card reader). The ASSGN state-
ments are as described in Job Control Com—
mands.
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Card Code Actual Device Device Type
240079 Nine Track Magnetic Tapes
Tapes
240077 Seven Track Magnetic Tapes !
1442N1 1442N1 Card Read Punch
Card Readers - Punches
252081 252081 Card Read Punch
2501 2501 Card Reader
Card Readers
2540R 2540 Card Reader
2540p 2540 Card Punch
252082 252082 Card Punch
Card Punches
1442N2 1442N2 Card Punch
252083 | 252083 Card Punch
1403 1403 Printer
1403V 1403 Printer with UCS Feature
Printers
1404 1404 Printer
1443 1443 Printer
1445 1445 Printer
1050A 1052 Printer~ Keyboard 1050 Control Unit
UNSP Unsupported Device Unsupported. No Burst Mode on Multiplexor Channel
UNSPB Unsupported Device Unsupporfed with Burst Mode on Multiplexor Channel
2260 2260 Display Unit Display Unit
(Local)
2260 A 1053 aftached to a 2848. The mode Pri
(Local) operand must be entered as MODE=X'01" rinter
2311 2311 Disk Drive DASD
2321 2321 Data Cell Drive DASD
2671 2671 Paper Tape Reader Paper Tape Reader
2701 2701 Line Adapter Unit
2702 2702 Transmission Control Unit
Teleprocessing Lines
2703 2703 Transmission Control Unit
7770 7770 Audio Response Unit .
Audio Response Unit
7772 7772 Audio Response Unit
1285 1285 Optical Reader .
Optical Readers
1287 1287 Optical Reader
1412 1412 Magnetic Ink Character Reader
1419 Single Address Adapter 1419 Magnetic
Ink Character Reader
MICR Devices
1419P Primary Address, Dual Address Adapter
1419 Magnetic Ink Character Reader
14195 Secondary Address, Dual Address Adapte]
1419 Magnetic Ink Character Reader

Figure 9.1. Device Code Entries for Devicetype Parameter in ADD Statement.

Initial Program Loader
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LINKAGE EDITOR

All programs executed in the Disk Operating
System environment must be edited by the
Linkage Editor. The Linkage Editor reads
the relocatable output of the language
translators and edits it into executable,
nonrelocatable programs in the core image
library. The linkage editor performs on
one program at a time; that is, it cannot
linkage edit a series of programs concur-
rently. Once a program has been edited, it
can be executed immediately, or it can be
cataloged as a permanent entry in the core
image library. Wwhen a program has been
cataloged in the core image library, the
Linkage Editor is no longer required for
that program. The program is run as a
distinct job step and is loaded directly
from the resident pack by the System Load-
er.

The extent of the editing function per-
formed depends on the structure of the
input program. The simplest case is that
of a single-module program. The Linkage
Editor has only to edit the program, creat-
ing a single phase entry in the core image ’
format. This corresponds to the first
diagram in Figure 10.

In more complex situations, the opera-
tion may involve linking together and relo-
cating multiple-control sections from sep-
arate assemblies to produce a number of
separate phases (see the last diagram in
Figure 10). The Linkage Editor resolves
all linkages (symbolic reference) between
segments of the program and relocates the
phases to load at specified main-storage
locations.

To facilitate writing and testing large
programs, assembled program modules catal-
oged in the relocatable library can be
combined with other modules from SYSIPT
(card, tape, or disk).

STAGES OF PROGRAM DEVELOPMENT

The term program could be confused with
several things. The programmer codes sets
of source statements that may be a complete

program or part of a program. These source
statements are then compiled or assembled
into a relocatable machine-language program
which, in turn, must be edited into an
executable program, and may be combined
with other programs. Consequently, it is
convenient to refer to each stage of pro-
gram development by a particular name.

A set of source statements that is proc-
essed by a language translator (Assembler,
COBOL, FORTRAN, RPG, or PL/I), is referred
to as a source module. :

The output of a language translator is
referred to as an object module. All
object modules must be further processed by
the Linkage Editor before they can be exe-
cuted in the system. Note: Each element in
the relocatable library is called a module.
These relocatable modules each consist of a
single object module.

The output of the Linkage Editor con-
sists of one or more program phases in the
core image library. A phase is in executa-
ble, nonrelocatable, core image form. Each
separate phase is loaded by the System
Loader in response to a FETCH or LOAD
macro.

STRUCTURE OF A PROGRAM

Source Module

A source module is input to a language
translator and consists of definitions for
one or more control sections. When the
source module is translated, the output
(object module) consists of one or more
defined control sections. Each control
section is a block of code assigned to
contiguous main-storage locations. The
input for building a phase (a section of a
program loaded as a single overlay) must
consist of one or more complete control
sections.
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Object Module

An okject module is the output of a com-
plete language translator run. It consists
of the dictionaries and text of one or more
control sections. The dictionaries contain
the information necessary for the Linkage
Editor to resolve cross references between
different object modules. The text is the
actual instructions and data fields of the
object module. The program cards produced
by the languagde translators (as distinct
from the Linkage Editor control statements
to be discussed later) have an identifier
field in columns 1-4 that indicates the
content of the card. The following card
types, except REP cards, are produced by
the language translators:

SINGLE OBJECT MODULE ~- SINGLE PHASE

PHASE PROGA, *

ESD MODA

TXT CSA

REP (optional)

RLD MODA

END

ENTRY

PHASE PROGA
CSA

SINGLE OBJECT MODULE -- MULTIPLE PHASE

PHASE PROGA1, *

INCLUDE , (CS A,CS B)

PHASE PROGAZ,*

INCLUDE , (CS C)

PHASE PROGA1

ESD MODA

CS'sA+B

TXTCS A

TXTCS B

PHASE PROGA2

TXTCSC

csc

REP (optional)

RLD MODA

END

ENTRY

PHASE PROGA, *

ESD MODA

TXTCSA

TXTCSB

REP (optional)

RLD MODA

END

ESD MOD2

TXTCSC

REP (optional)

RLD MODB

END-

ENTRY

PHASE PROGAI,*

ESD MODA

TXTCSA

TXTCS8

TXTCSC

REP (optional)

- RLD MODA

END

PHASE PROGA2,*

ESD MODB

TXT CSD

TXT CSE

REP (optional)

RLD MODSB

END

ENTRY

Figure 10.

MULTIPLE OBJECT MODULE -~ SINGLE PHASE

PHASE PROGA

CS'sA+8+C

MULTIPLE OBJECT MODULE -~ MULTIPLE PHASE

PHASE PROGA 1
CSsA+B+C

PHASE PROGA 2

CS'sD+E

Linkage Editor Input and Output

Linkage Editor
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Identification Contents or Meaning

ESD External Symbol
Dictionary

TXT Text

RLD Relocation List
Dictionary

REP Replacement Text

END End of a Module

With the exception of REP cards, all these
cards must be present in each object module
in the indicated sequence. REP cards, when
required, appear after the TXT cards and
before the END card and are produced by the
programmer. The format of each of these
card types is shown in Appendix E.

ESD (External Symbol Dictionary): The
external symbol dictionary contains all the
symkol and storage assignments for an
object module. For example, it contains
all symbols defined in this module that are
referred to by some other module. It can
contain all symbols referred to by this
module that are defined in some other
modul e,

The five classifications of the ESD
record recognized by the Linkage Editor
are:

1. SD (Section Definition): Specifies the
symbolic name, the assembled origin,
and the length of the control section.
SD is generated by a named START or
named CSECT in a source module.

2. LD (Label Definition): Defines a label
that may be used by any other separate-
ly assembled module as an entry point,
a data label, etc. The ID specifies
the assembled address of the external
label and a pointer to the section
definition item (in this module) that
describes the control section contain-
ing the external label. LD is generat-
ed by ENTRY in a source module.

3. ER (External Reference): Refers to
control sections and external labels
defined in other separately assembled
rodules. ER is generated by EXTRN or a
V-type address constant in a source
rodule.

4. PC (Private Code): Refers to control
sections that are unnamed in an assem-
bly. Private code is a special type of
section definition containing the
assembled origin and the control sec-
tion length. The name field is filled
with blank characters. PC is generated
by an unnamed START or unnamed CSECT in
a source module.

5. CM (COMMON): Indicates the amount of
main storage that must be allocated by

TXT (Text):

this module for a COMMON area to be
shared between phases. CM is generated
by COM in a source nodule.

The program that is eventually
loaded into storage for execution is con-
tained within the TXT cards. The text card
contains the assembled origin of the
instructions or data included in the card,
and also the count of the number of bytes
contained in the card. This card includes
a reference to the control section in which
this information occurs that allows the
relocation factor involved to be applied.
TXT information will be modified as
required by RLD information.

RLD {(Relocation List Dictionary): The

relocation list dictionary cards identify
portions of the TXT that must be modified
due to relocation. They provide informa-
tion necessary to perform the relocation.
RLD cards are generated by relocatable
address constants in a source module.

END (End of Module): The END card indi-
cates end of module to the Linkage Editor.
The END card may supply a transfer address.
It may also contain the control section
length, which was not previously specified
in the ESD section definition or private
code.

REP (User Replace Card): The REP card

allows replacement (sukstitution) of new
text for portions of assembled text. Each
REP card contains the assembled address of
the first byte to be replaced, the iden-
tification of the control section to which
it refers, and may contain from 2 to 22
bytes of text. The text is substituted,
byte for byte, for the original text,
beginning at the address specified. The
address, the control section reference, and
the new text must be stated in hexadecimal.
The REP card must be placed within the
module that it modifies.

Program Phase

A program phase, the output of the Linkage
Editor, is that section of a program that
is loaded as a single overlay with a single
FETCH or LOAD by the System Loader. Pro-
grams may consist of many phases, the first
fetched by Job Control, and each of the
rest by a preceding program phase. Succes-
sive phases of a multiphase program are
often called overlays.

The input for building a single phase
consists of the text from one or more com-
plete control sections. When building a
phase, the Linkage Editor constructs compo-
site ESD and composite PHASE data, known as
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the control dictionary, and a composite RLD
from each of the modules that make up the
phase. These composite dictionaries are
used to resolve all linkages between dif-
ferent control sections as if they had been
assembled as one module. Each control
section within the phase is relocated as
necessary, and the entire phase is assigned
a contiguous area of main storage. All
relocatable address constants are modified
to contain the relocated value of their
symbols. The Linkage Editor always ensures
that each phase or control section kegins
on a double-word boundary.

BEech phase is constructed by building
the text in the core image format. Thus, a
phase may consist of one or more blocks of
contiguous core image locations. Backward
origin within a phase may cause slower
operation of the Linkage Editor.

TYPES OF LINKAGE EDITOR RUNS

The Linkage g£ditor is run as a distinct job
step. Because of this fact, it is meaning-
ful to classify it as one of the system

service programs. The Linkage Editor func-

CATALOG AS PERMANENT PROGRAM

tion is performed as a job step in three
kinds of operations (Figure 11).

1. Catalog Programs in Core Image Library.
The Linkage Editor function is per-
formed immediately preceding the opera-
tion that catalogs programs into the
core image likrary. By specifying the
CATAL option, the Linkage rmditor not
only edits the programs, but also
catalogs them permanently in the core
image library. The sequence of events
when this operation is performéd is
shown in the first diagram of Figure
11. ©Note that the input for the LNKEDT
function could include modules from the
relocatable library instead of, or in
addition to, those modules from the
card reader, tape unit, or disk extent
assigned to SYSIPT. This is accom—
plished by including the name of the
module to be included in an INCLUDE
statement.

2. Load-and-Execute. Tne segquence of
events when this operation is performed
is shown in the second diagram in Fig-
ure 11. Specifying OPTION LINK causes
Job Control to open SYSLNK and allows
Job Control to place the object
module{s) and Linkage Editor control
statements on SYSLNK. Just as with the

| ]

| EXEC ASSEMBLY ————————— OPTION CATAL l
I PHASE PROGA I
le——————INCLUDE e EXEC PROGA
! ENTRY |

EXEC LNKEDT

LOAD AND EXECUTE

Object

Core
Storage
Execution

OPTION LINK
PHASE
INCLUDE

ASSEMBLE AND EXECUTE

Source
Module

Language
Teanslator

OPTION LINK
PHASE
EXEC ASSEMBLY

A

ENTRY
EXEC LNKEDT
EXEC

Core
Storage
Execution

System
Loader

—y————

ENTRY
EXEC LNKEDT
EXEC

Figure 11.

r____

Three Types of Linkage Editor Operations
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catalog operation, the input can con-
sist of object modules from the reloca-
table library instead of, or in addi-
tion to, those modules from the card
reader, tape unit, or disk extent
assigned to SYSIPT. This is accom-
plished by including the name of the
module to be included in the operand of
an INCLUDE statement. After the object
modules have been edited and placed in
the core image library, the program is
executed. The blank operand in the
EXEC control statement indicates that
the program just linkage-edited and
temporarily stored in the core image
library is to be executed.

3. Assemble- or Compile-and-Execute.
Source modules can be assembled or
compiled and then executed in a single
sequence of job steps. In order to do
this, the language translator is
directed to output the object module
directly in SYSLNK. This is done by
using the LINK option in the OPTION
control statement. Upon completion of
this output operation, the Linkage
Editor function is performed. The
program is linkage edited and temporar-
ily stored in the core image library.
The sequence of events when this opera-
tion is performed is shown in the third
diagram in Figure 11.

LINKAGE EDITOR CONTROL STATEMENTS

In addition to the program cards previously
listed, object modules used as input for
the Linkage Editor include Linkage Editor
control statements. There are four kinds
of these control statements:

PHASE To indicate the beginning of a
phase. It gives the name of the
phase and the main-storage
address where it is to be load-
ed. It may also cancel the
AUTOLINK feature.

INCLUDE To signal that an object module
is to be included. A blank
operand indicates to Job Control
that the module is on SYSIPT.
INCLUDE statements with blank
operands are recognized only on
SYSRDR. Each series of reloca-
table modules on SYSIPT must be
terminated by a /* control
statement. The first optional
entry in the operand indicates
that a module by that name is to
be included from the relocatable
library. The second optional
operand indicates that only
selected control sections are to
be included from a module.

ENTRY To provide an optional transfer
address for the first phase.
ACTION To specify options to be taken.

The first (or only) object module input
for the Linkage Editor should include a
PHASE control statement before the first
ESD item. If no PHASE statement is used,
or if the PHASE statement is in error, the
Linkage Editor will construct a dummy
statement. This will allow the user to
test the program; however, the program with
the dummy PHASE statement cannot ke catal-
oged in the core image library. The last
(oxr only) object module may optionally be
followed by an ENTRY control statement.
The rules governing placement of INCLUDE
and other PHASE control statements are
discussed under Control Statement Place-
nment.

SOURCES OF INPUT

Input for the Linkage Editor always begins
from the area in disk assigned to SYSLNK.

Object module input to the Linkage Editor

can be:

1. Output from the language translator
programs immediately after a compila-
tion or assembly.

2. From the card reader, tape unit, or
disk extent assigned to SYSIPT.

3. From SYSIPT and from the relocatable
library.

4. From the relocatable library.

-In the first case, the LINK option of
the OPTION control statement indicates to
Job Control and to language translators
that the output resulting from an assembly
or compilation will be written directly on
SYSLNK.

In the second case, an INCLUDE statement
with a blank operand indicates to Job Con-
trol that the input on SYSIPT up to the /%
statement is to be copied on SYSLNK.

In the third case, an INCLUDE statement
with a blank operand indicates to Job Con-
trol the presence of input on SYSIPT. An
INCLUDE statement with an entry in the
operand indicates that a module in the
relocatable library is to be included in
the program phase by the lLinkage Editor.

In the fourth case, an INCLUDE statement
with an entry in the operand indicates that
a module in the relocatable library is to
be included in the program phase. Modules
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in the relocatable library can also contain
INCLUDE statements.

GENERAL CONTROL STATEMENT FORMAT

The Linkage Editor control statements are
similar in format to statements processed
by the Assembler. The operation field must
be preceded by one or more blanks. The
operation field must begin to the right of
colurn 1 and must be separated from the
operand field by at least one blank posi-
tion. The operand field is terminated by
the first blank position. It cannot extend
past column 71.

CONTROL STATEMENT PLACEMENT

When preparing multiple-object modules in a
single Linkage Editor run, the single ENTRY
statement should follow the last object
module. The ACTION statement(s) must be
the first record(s) encountered in the
input stream; otherwise, they are ignored.

PHASE and INCLUDE statements may be
present on SYSRDR, SYSIPT, or in the relo-
catable library. Figure 12 shows the pos-
sible placement of the PHASE and@ INCLUDE
statements.

INCLUDE STATEMENT PHASE STATEMENT

before first PHASE
statement

«— before first ESD

after first PHASE >
statement
ESD
™XT
RLD
REP
END

before next PHASE statement —» ofter END and before

after last PHASE statement —gm ENTRY or next ESD

ENTRY (or next ESD)

Note: INCLUDE statements within modules in the relocatable
library must precede the ESD statement for the module.
Figure 12. Placement of PHASE and INCLUDE

Statements

PHASE STATEMENT

The PHASE statement must precede the first
object module of each phase processed by
the Linkage Editor. Under no circumstances
can a PHASE statement occur within a con-
trol section. There can ke several control
sections within a phase. When several
PHASE statements appear before an object
module, each of the statements must be
followed by at least one INCLUDE statement.
Any object module not preceded by a PHASE
statement will be included in the current
phase.

This statement provides the Linkage
Editor with a phase name and an origin
point for the phase. The phase name is
used to catalog the phase in the core image
library. This name is used in a FETCH or
LOAD macro to retrieve the phase for execu-
tion. The PHASE statement is in the fol-
lowing format.

Operation Operand

PHASE name,origin [, NOAUTO]

= oy e o
S D——
[ SR Sp——
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The name field is blank. The operation
field contains PHASE. Entries in the oper-
and field must be separated by commas. The
entries in the operand field represent the
following.

name Symbolic name of the phase. One
to eight alphameric characters
are used as the phase name.
Multiphase programs should have
phase names of five to eight
alphameric characters. The
first four characters of each
phase within a multiphase back-
ground program should ke the
same. Otherwise, bytes 40-43 of
the communication region will
not contain an accurate indica-
tion of the uppermost byte used
when loading problem program
phases. An asterisk cannot be
used as the first character of a
phase name. For more rapid
retrieval of the multiphase
foreground programs, each phase
may be given the prefix FGP as
the first three characters of
the program name. Phases with
these characters are cataloged
in a separate directory on the
resident pack. The capacity of
the directory is 144 phases.

origin Specifies the load address of
the phase. If COMMON is used,
the length of the largest COMMON
is added to every phase origin,
even if the origin is given as
an absolute value. The load
address can be in one of six
forms:

1. symkcoll(phase)lltrelocationl

2. *[trelocationl

3. Sl+relocationl

4. ROOT

5. +displacement

6. F+address

The elements that make up the

six forms that specify the orig-

in signify the following.

1. symbol: may be a previ-
ously defined phase name, a
previously defined control
section, or a previously
defined extermal label (the
operand of an ENTRY source

statement).

(phase): If symbol is a
previously defined control
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section or a previously
defined external label that
aprears in more than one
phase, phase (in
parentheses) directs the
Linkage Editor to the phase
in which the origin name is
to be found. The phase name
must have been defined pre-
viously.

relocation: indicates the
origin of the phase current-
ly being processed will be
set relative to the symbol
by a relocation term con-
sisting of a + or a -~
immediately followed by a
hexadecimal number X'hhhhhh®
of one to six digits, a
decimal numker dddddddd of
one to eight digits, or nK,
where K=1024.

*: indicates the Linkage
Editor phase location coun-
ter. It will cause the
Linkage Editor to assign the
next main-storage location
(with forced double-word
alignment) as an origin for
the next phase. In the case
of the first PHASE state-
ment, it signifies the first
double-word address after
the end of the Supervisor,
the label block area (if
any), and the area assigned
to the COMMON pool (if any).

relocation: indicates relo-
cation of the phase as des-
cribed in item 1.

S: indicates the origin is

to be made at the end of the
Supervisor, the label block

area (if any), and the area

assigned to the COMMON pool

(if any).

relocation: indicates
relocation of the phase as
described in item 1,
although negative relocation
is invalid for S-type.

ROOT: causes the Linkage
Editor to consider the phase
that follows as a root phase
that will always be resident
in main storage while the
program is being executed.
The main-storage address
assigned to this phase is
the first double-word
address after the end of the
Supervisor, the label block



area (if any), and the area
assigned to the COMMON pool
(if any). Only the first
PHASE statement is permitted
to specify ROOT. Any quali-
tative information (phase or
relocation) is ignored when
ROOT is specified. If a
control section appears in
the root phase, other occur-
rences of the same control
section are ignored and all
references are resolved to
the control section in the
root. Control sections are
not duplicated within the
same phase. If any subse-
quent phase overlays any
part of the ROOT phase, a
warning diagnostic is dis-
played on SYSLST if ACTION
MAP is specified.

+displacement: allows the
origin point (loading
address) to be set at a
specified location. The
origin point is an absolute
address, relative to zero.
displacement is a hexadeci-
mal number X'hhhhhh' of one
to six digits, a decimal
number dddddddd of one to
eight digits, or nK, where
K=1024. +0 would be used to
denote a self-relocating
program.

F: indicates a foreground
program is being linkage
edited and an area is to be
reserved at the beginning of
the foreground area for the
program name, a register
save area, and label infor-
mation. F should never be
used for self-relocating
programs.

+address: the positive
absolute main storage
address of the foreground
area in which the linkage-
edited program is to be
executed. It may be
specified by a hexadecimal
number X'hhhhhh' of four to
six digits, or a decimal
number dddddddd of five to
eight digits, or in the form
nnnnkK, where n is two to
four digits and K=1024.

For example, an address may
be specified as +32K or
+X'8000' or +32768. The
origin of the phase is on
the first double-word bound-
ary after the sum of

address, and the adjustment
for the save area require-
ments.

NOAUTO Indicates that the Automatic
Library Look-Up (AUTOLINK) fea-
ture is suppressed. The AUTOL-
INK feature provides the follow-
ing. AUTOLINK collects each
unresolved external reference
from the phase. It then search-
es the relocatakle library for a
cataloged object module with the
same name as each unresolved
external reference. When a
match is found, the module in
the relocatable library is edit-
ed into the phase. Note that
the AUTOLINK retrieved nodule
must have an entry point match-
ing the external reference in
order to resolve its address.
Unresolved external references
are processed sequentially in
alphameric order. Object-module
cross references with labels

-identical to library okject-
module entry-point labels are
erroneous. The use of NOAUTO as
the last operand in a PHASE
statement causes the AUTOLINK
process to ke suppressed for
that phase only. (Also see
ACTION Statement.)

Some examples of PHASE statements follow.
PHASE PHNAME, *+504

This causes loading to start 504 kytes past
the end of the previous phase.

PHASE PHNAME3, PHNAME2

This causes loading to start in the same
point where the lcading of the phase by the
name PHNAME2 started.

PHASE PHNAME; ROOT

This causes loading to start after the end
of the Supervisor, the lakel block area {(if
any) and the COMMON pool (if any) in the
problem program area. When the PHASE
statement contains a ROOT origin, this
PHASE statement must be the first PHASE
statement read by the Linkage Editor; oth-
erwise, it is treated as a symbol.

PHASE PHNAME ,CSECT1 (PHNAME2)
This causes loading to start at the point
where CSECT1 was loaded. CSECT1, the named
control section, must have appeared in the
phase named PHNAME2.

PHASE PHNAME,F+X'6000°'
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This causes loading to start at 24K plus
the length of the save area and label area.

PHASE PHNAME, F+32K

This causes loading to start at 32K plus
the length of the save area and label area.

PHASE PHNAME1,F+30K
PHASE PHNAME2,*
PHASE PHNAME3, PHNAME2

The first phase (PHNAME1l) of the preceding
series will be loaded starting at 30K plus
the length of the save area and label area.
The second phase (PHNAME2) of the series
will be loaded at the end of PHNAME1l. The
third phase (PHNAME3) will be loaded at the
same address as was PHNAME2, i.e., at the
end of PHNAME1.

Note: In each of the preceding examples,
if the origin address supplied is not on a
double-word boundary, the Linkage Editor
will automatically increment to the next
double~-word boundary.

The Linkage Editor will allow the inclu-
sion of the same control section within
each of several phases. If a control sec-
tion appears. in a ROOT phase, it will not
appear in any other phase. A duplicate
control section within the same phase will
be ignored.

As external references occur in a phase,
they are resolved preferentially with the
entry point within the ROOT phase (if any),
or the last previous occurrence of this
entry point. For example, the coding

A START
DCSV(B)

B CSéCT
ENé

when used as a module in two phases pro-
duces

o e —

>
——— -
>

e
B- B

whereas the coding

A START
B CSECT
A CSECT
DC V(B)
B CSECT
END

when used as a module in two phases pro-
duces

|
|
|
|
L

r 1

| |

A | A |

| |
)/‘/V(B) /V(B)

I

B | B |

This method of coding redefines the
sequence of ESD information to allow valid
cross reference by the Linkage Editor.

When linkage editing in the AUTOLINK
mode, this is also true except for the case
of privileged external references. Privi-
leged external references are, by defini-
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tion, those external references whose
labels begin with the letters 1IJ. In this
case, if the resolution is not possible
within the current phase or ROOT phase, the
AUTOLINK function is performed on this
external reference at the end of the phase.
The other previously defined phases are not
examined for possikle resolution. If NOAU-
TO is specified, the 1J prefix is not pri-
vileged. If the IJ module is not defined
in the relocatable library, the address
constant referencing this label will not be
resolved. ‘

INCLUDE STATEMENT

This statement is used to indicate that an
object module is to be included for editing
by the Linkage Editor. It has two optional
operands. When both operands are used,
they must be in the prescribed order. When
the first operand is omitted and the second
operand is used, a comma must precede the
second operand. The first operand indi-
cates that the input is in the relocatable
library. The second operand indicates that
the input is in sub-modular structure. The
names appearing in the namelist (second
operand) are the names of selected control
sections from which a phase is to be con-
structed.

If both operands are omitted, the okbject
module to be included is assumed to be on
SYSIPT. Job Control copies it onto SYSLNK.

If the first operand is present, the
object module is assumed to be in the relo-
catable library. It nust be the same
module name that was used when the module
was cataloged in the relocatable library.
Including modules from the relocatable
library permits the programmer to include
standard subroutines in his program at
linkage-edit time.

If the first operand is omitted and the
second operand is present, the object
module to be included is assumed to be in
the input stream (SYSLNK). The Linkage
Editor reads the object module and extracts
the control section(s) indicated by the
second operand of the INCLUDE. Note that
if this option is elected, the module must
be preceded by an INCLUDE statement with a
blank operand in oxrder for Job Control to
place the module on SYSLNK.

If both operands are present, the object
module is read from the relocatable library
and the indicated control section(s) are
extracted.

The placement of the INCLUDE statement
determines the position of the module in

the program phase. An included module (in
the relocatable library) can be preceded by
one or more additional INCIUDE statements.

The format of the INCLUDE statement is:

r T T
| Name |Operation|Operand
L N 1

[}
I
r T ) "
| blank | INCLUDE | [modulenamel {, (namelist)]}
L L 4L ]

modul enamre Symkolic name of the module,
as used when cataloged in the
relccatakle library. It
consists of one to eight

alphameric characters.

(namelist) causes the Linkage Editor to
construct a phase from only
the control sections speci-
fied. The namelist is in the

fcllowing format.
(csnamel,csname2, ...)

Entries within the parenthe-
ses are the names of the
control sections that will be
used to constitute a phase.
Wwhen the namelist option is
used and only selected con-
trol sections are included in
a phase, a sub-modular phase
is created. The counterpart
of a sub-modular phase is a
normal phase. A normal phase
contains all control sections
of one or more object
nmodules. It is possible to
include within the same phase
an object module(s) without
the namelist option and an
object module(s) specifying
the namelist option. The
total number of control sec-
tions in a namelist cannot
exceed five; however, any
number of INCLUDE statements
can be used.

Modules in the relocatable library can
be nested by using INCLUDE statements up to
a depth of five (level of six). Modules
included by INCLUDE statements read from
SYSRDR are referred to as being in the
first level. Modules included by state-
ments in the first level are at the second
level. This is illustrated in Figure 14.
Modules included by statements in the sec-
ond level are at the third level, and so on
up to six levels.
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Submodular Structure

When several control sections are compiled
together in one object module, it is somet-
imes desirable to break them up into sever-
al phases at linkage-edit time. This is
done Ly using a PHASE statement followed by
an INCLUDE statement with the namelist

option. For examgle, the sequence
PHASE PHNAMEL , *
INCLUDE , (CSECT1,CSECT3)
PHASE PHNAME2, *
INCLUDE ¢ (CSECT2,CSECT5)
PHASE PHNAME3, PHNAME2
INCLUDE , (CSECTU, CSECT6)

causes the Linkage Editor to structure the
next module composed of CSECT1-CSECT6 in
three overlays as shown:

CSECT1

|
|
|
PHNAME1 | |
|
| CSECT3
1

r

-

CSECT2 CSECTH4

PHNAME2 ﬁ PHNAME3 <

CSECT5 CSECT6

—— s . e s - o o oy
e e i, . s, . . s, sl

r
P

The absence of the first operand in the
INCLUDE statement indicates that the con-
trol sections are to be incorporated from
the next succeeding module in the input
stream. Note that the preceding sequence
of PHASE and INCLUDE statements may be read
by Job Control onto SYSLNK in one of two
ways.

If the PHASE and INCLUDE statements are
on SYSRDR, an INCLUDE statement with a
blank operand must follow the sequence to
read the module (on SYSIPT) containing
CSECT1-CSECT6 onto SYSLNK.

If the PHASE and INCLUDE statements are
on SYSIPT (immediately preceding the
module), an INCLUDE statement with a blank
operand on SYSRDR directs Job Control to
read everything onto SYSLNK from SYSIPT
down to the /* statement.

PHASE and INCLUDE statements can also be
in the relocatable library implying that
sub-modular phases can be constructed from
modules in the relocatable library. If
PHASE and INCLUDE statements come from the

relocatable library (via an INCLUDE
MODNAME), then the control sections for
that module are in the relocatable library.
In this structure, the required control
sections (in the relocatable library)
immediately follow the last INCLUDE state-

ment. For example, the sequence
PHASE PHNAME] , *
INCLUDE MODNAME1, (CSECT1,CSECT3)
PHASE PHNAME2 , *
INCLUDE MODNAME1, (CSECT2,CSECTS5)
PHASE PHNAME3 ,PHNAME2
INCLUDE MODNAME1, (CSECT4 ,CSECT6)

causes the Linkage Editor to structure the
next module (cataloged in the relocatable
library under MODNAMEl1l) composed of
CSECT1-CSECT6 into the same three overlays
as shown in the preceding example.

If MODNAME1l contains an INCLUDE state-
ment, the Linkage Editor interprets this to
mean that the module to be included should
also be searched for the control sections
requested in the namelist. For example, in
the relocatable library if MODNAMEl1 con-
tains

INCLUDE MODNAME2
CSECT3
CSECT5
CSECT®6

and in the relocatable library MODNAME2
contains

CSECT1
CSECT2
CSECTU4

upon encountering an
INCLUDE MODNAME1l, (CSECT1,CSECT3)

statement, the Linkage Editor goes to
MODNAME1 and finds INCLUDE MODNAME2. Lin-
kage Editor then goes to MODNAMEZ2 and
extracts CSECT1 and returns to MODNAME1l and
extracts CSECT3.

A non-submodular INCLUDE statement may
be placed before or after a sub-modular
INCLUDE statement. This results in the
addition of the included module into the
phase at the point the INCLUDE statement is
encountered. For example, if MOD1 contains

' CSECT4 and CSECT5, the sequence

PHASE PHNAME1 , *
INCLUDE s (CSECT1, CSECT3)
INCLUDE MOD1
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results in the following structure

CSECT1
CSECT3
CSECTU4
CSECT5

PHNAME1

while the sequence

PHASE PHNAME]L, *
INCLUDE MoD1
INCLUDE ¢ (CSECT1, CSECT3)

results in the following structure

CSECTU4
CSECT5
PENAME1 CSECT1
CSECT3
Note: Both of the following statements

produce the same result.

INCLUDE , (CSECT1,CSECT3)

INCLUDE , (CSECT3,CSECT1)

i.e., CSECT1 and CSECT3 are in storage in
that sequence. This is because the Linkage
Editor extracts control sections in the
order in which they appear in the input
stream, not as they are ordered in the
namelist. In order to have CSECT3 physi-
cally located ahead of CSECT1 in storage,
two INCLUDE's must be used:

INCLUDE , (CSECT3)

INCLUDE , (CSECT1)

As no diagnostic is given if a control
section, specified in the namelist, is not
present in the indicated module, the user
can inspect the MAP supplied by the Linkage
Editor to determine if the proper control
sections are in the correct phases.

ENTRY STATEMENT

Every program, as input for the Linkage
Editor, is terminated by an ENTRY state-
ment. Its format is:

Name Operation Operand

blank | ENTRY [entrypoint]

= = e oy
e e e e o
A By
SR Fp——

entrypoint Symbolic name of an entry

point. It must be the name of
a CSECT or a label definition
{source ENTRY) defined in the
first phase. This address is

used as the transfer address

to the first phase in the
program. If the operand field
is blank, the Linkage Editor
will use as a transfer address
the first significant address
provided in an END record
encountered during the genera-
tion of the first phase. 1If
no such operand is found on
the END card, the transfer
address will ke the load
address of the first phase.

It is necessary to supply the ENTRY
statement only if the user wishes to pro-
vide a specific entry point. Job Control
writes an ENTRY statement with a blank
operand on SYSLNK when EXEC LNKEDT is read
to ensure that an ENTRY statement will be
present to halt linkage editing.

ACTION STATEMENT

This statement is used to indicate Linkage
Editor options. When used, the statement

must be the first Linkage Editor record(s)
in the input stream. Its format is:

-+
Operation | Operand

:

ACTION | (CLEAR
|| MAP
[ NowmaP
|] NoauTO
| LCANCEL
1

blank

R S

[ e S . st Sy
e e — — e ——

CLEAR Indicates that the entire temporary
portion of the core image library
will be set to binary zero before
the beginning of the Linkage Editor
function. CLEAR is a time consum-
ing function. It should be used
only if it is necessary to fill
areas defined by DS statements with
zeros.

MAP Indicates that SYSIST is available
for diagnostic messages. In addi-
tion, a main storage map is output
on SYSLST. The map contains every
entry within each CSECT and every
CSECT within each phase.

NOMAP Indicates that SYSIST is not avail-

able when performing the linkage-

edit function. Mapping of main
storage is not performed and all

Linkage Editor error diagnostics

are listed on the printer-keyboard

(SYSLOG) .

Indicates the AUTOLINK function is
to be suppressed during the linkage
editing of the entire program.

NOAUTO
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CANCEL Causes an automatic cancellation of
the job if errors 2100I through
21701 occur. If this option is not
specified, the job continues.

The ACTION statement is not required.
If the MAP option is specified, SYSLST must
be assigned. If the statement is not used
and SYSIST is assigned, MAP is assumed and
a map of main storage and any error
diagnostics are output on SYSLST. If the
statement is not used and SYSLST is not
assigned, NOMAP is assumed.

The following information is contained
in the map of main storage:

1. The name of each phase, the lowest and
highest main storage locations of each
phase, and the hexadecimal disk address
where the phase begins in the core
image library.

2. An indication if the phase is a ROOT
phase, or if a phase overlays the ROOT
rhase in any way (designated by
OVEROOT) .

3. The length of COMMON, if appropriate.

4., The names of all CSECTs belonging to a
phase, the address where each CSECT is
loaded, and the relocation factor of
each CSECT.

5. All defined entry points within a
CSECT. If an entry point is unref-
erenced, it is flagged with an asterisk
(*).

6. The names of all external references
that are unresclved.

7. The transfer (execute) address of each
phase.

8. Warning messages are printed if: the
ROOT phase has been overlaid; a possi-
ble invalid entry point duplication
occurred; the ENTRY or END statement
contained an invalid (undefined) trans-
fer label; at least one control section
had a length of zero; the assembled
origin on an RLD statement was outside
the limits of the phase; or, an address
constant could not be resolved. These
messages may or may not indicate actual
programming errors. The user will not
be aware of these warnings if NOMAP is
operational.

Note the difference between specifying
NOAUTO in a PHASE statement and specifying
ACTION NOAUTO. The NOAUTO operand in a
PHASE statement indicates to the Linkage
Editor that AUTOLINK is to be suppressed
for that phase only. If an entire program
requires NOAUTO, then specifying ACTION

NOAUTO cancels AUTOLINK during the linkage
editing of the entire program, thereby
eliminating the necessity of specifying
NOAUTO in each PHASE statement.

Fiqgure 13 shows a map of main storage
and a diagnostic listing produced on SYSLST
as a result of SYSLST being assigned and
ACTION NOMAP not specified.

For the line numkers referred to in the
following discussion, see the "Disk Linkage
Editor Diagnostic of Input" portion of
Figure 13.

1. Line 1 (ACTION TAKEN). MAP and CLEAR
have been specified on separate ACTION
cards. Had NOAUTO keen specified, it
would also appear on this 1line.

2. Lines 4, 7, 10, and 13. Error 21411
(duplicated ESID number) is printed
four times because the sub-modular
structure of the phase demanded four
passes over the same module. As the
Linkage Editor processes in its own
input area, the record printed may not
have identical information to the orig-
inal input record. Lines 10 and 13
differ in content from lines 4 and 7
for this reason.

3. Lines 11 and 12. Line 11 is printed
when the statement is read by the Lin-
kage Editor. Line 12, error 21311
indicating that the requested module is
not in the relocatable library, is
printed after the error is detected.

4. Line 16. This is an example of an
error detected in a TXT statement.
Error 21441 indicates the ESID number
FOF1 is invalid. (It should ke binary
01.)

5. Line 17. Indicates the AUTOLINK fea-
ture was used for relocatable library
module inclusion in the phase named
above it.

6. Line 19.
statement.

An example of a valid REP

7. Lines 20 and 21. An example of an
invalid REP statement. Line 20 is
printed when the statement is read by
the Linkage Editor. Line 21, error
21021 indicating an invalid operand in
the statement, is printed after the
error is detected.

Note that when a module is included from
the relocatable library, it is not possible
to guarantee that the sequence identifi-
cation printed in columns 8-15 is that of
the record printed. This occurs because
the MAINT librarian program reblocks the
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content of the cards to a more compressed
format.

For the line numbers referred to in the
following discussion, see the "Map" portion
of Figure 13.

' 7.
1. Line 2 (COMMON). The entry under
REL-FR contains the length instead of
the relocation factor in the case of
ESD-type COMMON.
2. Lines 5 and 9 (referring to UNREF- 8.

ERENCED SYMBOLS). These ENTRY labels
(POINT2 and POINT3) are not referenced
as an external symbol, i.e., by no
corresponding EXTRN statement.

3. Lines 17 and 18. These labels indi-
cate EXTRN references that cannot be
matched with a corresponding entry
point. In such a case, * ENTRY ESD-
types may be the corresponding, but
misspelled, point. Note that in the
sub-modular structure, CSECTs not
specified in any namelist appear as
EXTRNS.

4., Lines 3, 6, 7, 11, and 15. Note that
all phase origins (entries under
LOCORE) are incremented by the length
of COMMON.

5. Line 19. Warning message. When this
message appears, OVEROOT is printed to 9.
the left of the name of the phase

(PHASE3) that overlays the ROOT phase.

14

6. Line 20. Warning message. An entry
label appeared at least twice in the 10.
input stream. At the time of the
second (or more) occurrence, it was
not possible to validate it as being a
true duplication of the previous
occurrence. The most common reason

for this message is in sub-modular
structure with (source) ENTRY labels
defined before the CSECT in which the
entry point agpears.

Line 21. An overriding transfer label
in the ENTRY statement was not defined
within the first phase, or a transfer

label was not defined in an END state-
ment in its module.

Line 22. Warning message. The COBOL,
FORTRAN, RPG, and PL/I compilers do
not supply all of the information
required by the Linkage Editor in the
ESD records. Specifically, the con-
trol section length is provided in the
END record. If a control section
defined in the ESD information has a
length of zero, it normally indicates
the length will appear in the END
record. It is possible for the user
to generate zero-length control sec-
tions through the Assembler. Such a
condition produces this message. This
will not be an invalid condition if it
is not the last control section that
is of zero length. If the last con-
trol section is of zero length, the
length is implied to be in the END
record and is an exror condition if
not present.

Line 23. These address constants
would normally correspond to referenc-
ing the EXTRNs shown in lines 17 and
18.

Line 24. Address constants had load
addresses outside the limits of the
phase in which they occurred. This
normally occurs if the control section
length is incorrectly defined in the
input.
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JOB EXAMPLE DISK LINKAGE EDITOR
ACTION TAKEN MAP  CLEAR

PHASES 0043AC 0C414C 005943 13 4 )

PHASES 002688 0C2688 002767 13 6 1

& UNREFEKENCEC SYPBCLS

RLGT STRUCTURE CGVERLAID BY SUCCEEDING PHASE

CCMIRCL SECTICNS (F ZERC LENGTH IN INPUT
0C2 UNRESCLVEL AULRESS CONSTANTS

©C3 ACORESS CLASTANTS OUTSIDE LIMITS UF PHASE

DIAGNOSTIC OF INPUT

LISy PHASE PHASEL,ROOT ,NOAUTO
L1sY INCLUDE 4 (NAMEONE)
21411 EX1 0002 bSD 404040 0010 0002 PUINT3 1 000244 000003 NAMETWO 2 FFOL30 O000OCA NAMTHRFE O 00200 COOOAR
LISty PHASE  PHASE2,#,NOAUTD
LSy INCLUDE + (NAMEFOUR)
21411 E€X1 0002 ESD 404040 0010 C0U2 PGINT3I 1 000244 000003 NAMETWO 2 FFO130 0000CA NAMTHREE O 000200 0000A8
LisY PHASE PHASE3,PHASE1+73,NOAUTO
Listy INCLUDE , (NAMETWO,NAMTHREE)
21411 EX1 00C2 ESD 404040 CCLO 0002 POINT3 | 000244 000007 NAMETWO O 000130 COLB98 NAMTHREE O 000200 0000A8
I ovisy INCLUDE RELMOD
21311 INCLUDE RELMOD
21411 EX1 €002 ESD 404040 0010 ©002 POINT3 1 000244 0C0003 NAMETWO O 000130 C01928 NAMTHREE O 000200 0000AS
LISt PHASE  PHASEL,+16500
LisT INCLUDE  RELMODUL
21441 REL 0015 TxT 004250 0038 FOFL 14361456 46DOE254 4)30EFL1E DSOOEFLE ESFAGTTC E€2869201 FFLE0630 9SO9EFLD 4TT0E286
LIST  AUIOLINK  AUTOMOD2
LISt PHASE PHASES, +X'25BA' yNOAUTO
LIST  REP GO04Gle 0034130,C034,47F0,C3GE PATCH ASSEMBLY ERRORS
LIST  REP 00400C 003D20E,
21021 KEP (06CCO CIFO 0003 D2CEFCCYS 6B404040 40404040 40404040 4040404C 40404040 40404C40 40404040 40404040
List ENTRY INVALID TRANSFER LABEE"—-——__——_—h-—-._—_——‘__-__-—-_‘—(’—__—~‘___—__—’____-___————_‘—__J
|,
- e e
PHASE XFR-AD LOCORE HICORE DSK-AD  ESD TYPE LABEL LOADED REL-FR
COMMON com 001800 0C00CS
rROQY PHASEL 0018C8 0CI8CH OOL9F7 13 2 2  CSECT NAMEONE  0018C8 0C18C8
ENTRY POINTL 0018¢C
* ENTRY POINT2 001930
PHASE2 CUOl9FB OGI9F8 001487 13 3 | CSECT NAMEFOUR 0019F8 0C1750
UVEKLCY PhHASE3 0C19&8 001918 OOLBIF 13 3 2  CSECY NAMETWO 001918 OCL7€8
CSECT NAMTHREE O0OL9E8 OCL7E8
* ENTRY POINT3 001A2C
cSeCy NAMEFOUR O00LA90 OCL7€8
CSECT AUTOMODL 004140 0C3A98

CSECT 0043A8 OC3EF8
CSECY AUTOMOD2 0043CO 0003CO
CSECT 0024F8 -0Cl808
CSECT NAMES 0024F8 -0C1808
EXTRN PONT2

EXTRN POINTS

PLSSIELE INVALLL ENTRY PUINT ODUPLICATIUN IN INPUT
IAVAL IO TRANSFEK LABEL LN END UR ENTRY STATEMENT IGNURED

ENTRY AUTOENT 004200

Figure 13. Map of Main Storage
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PHASE. ENTRY POINT

The Linkage tditor stores with each phase
the absolute entry point of that phase.
These entry points are as follows.

1. For the first phase, the entry point
specified in the ENTRY statement is
used. If no entry point is specified,
the first significant entry address
taken from an END statement encountered
in the construction of the first phase
is used.

2. For sub-modular ghases, the entry point
specified in the END record is used if
the CSECT that contains this entry
point was specified in the namelist.
1f an external label is the entry point
defined by the END record, it must be
previously defined and will be used for
2ll phases constructed fron this
rnodule. If no entry point is speci-
fied, the beginning address of each
phase is used.

3. For all phases, the entry address (if
any) specified in the first END record
encountered in the construction of the
rhase is used.

SELF-RELOCATING PROGRAMS

A system with multiprogramming has the
capability of executing self-relocating
programs. A self-relocating program is one
that can be executed at any location in
main storage. A program that is self-
relocating must initialize its address
constants, including Channel Command Words
(CCW's), at execution time.

The IBM-supplied logical I0CS access
methods are self-relocating. All self-
relocating programs that use logical IOCS
must use the OPENR macro to obtain DTF
table address relocation. The CLOSER macro
must be used when rreviously opened files
are keing deactivated.

Although self-relocating programs are
somewhat more difficult to program, the
advantages may compensate for the extra
programming effort, particularly in a
system having two foreground areas.
advantages are:

Some

1. The operator need not be aware of the
origin address established by the Lin-
kage Editor to partition main storage
correctly.

2. The program may be executed in any of
the three areas.

3. Three copies of the same program may be
executed simultaneously.

Self-relocating programs must be
assigned an origin of location zero when
they are linkage edited. The program ini-
tiator recognizes that a program keing
loaded is self-relocating by virtue of the
zero address. The program is entered for
execution at the entry point specified at
linkage edit time by relocating this entry
point by the address at which the program
is loaded. For example, a program to be
loaded at X'4000' with an erntry point of
X'50' is entered at storage location
X' 4050°'.

Because self-relocating programs must be
assigned to origin at location zero when
linkage edited, multiphase programs should
use the LOAD macro instruction rather than
the FETCH macro instruction, with the reg-
ister specifying the "load address". Ccon-
trol is given to the LOADed phase by
branching to the contents of register 1
(ENTRY point). The user should code his
LOADing mechanism in a place where it is
not overlaid by a new phase.

Appendix G shows an examrle of a self-
relocating program.

LINKAGE EDITOR INPUT RESTRICTIONS

In a background area of 10K, the Linkage
Editor can process at least 30 phases in a’
program, 221 uniqgue ESD items in a progranm,
and 27 ESID items in a module.

A combination of the preceding values
can be accommodated by the Linkage Editor
in accordance with the formulas shown in

Appendix F.

In a background area greater than 10K,
the additional main storage is used to
produce faster linkage-edit times and
accommodate a greater number of combina-
tions of the preceding values in accordance
with the formulas shown in Appendix F.

LINKAGE EDITOR JOB SET UP

When performing a linkage edit function, -
the following system and programmer logical
units are used. Note that SYSRDR and
SYSIPT may contain input for the Linkage
Editor. This input is written onto SYSLNK
by Job Control.
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Unit Function

SYSRDR Control statement input (via Job
Control)

SYSIPT Module ingput

SYSLST Programmer messages and listings

SYSLCG Operator messages

SYSLNK Input to the Linkage Editor

SYS001 Workfile

In normal operations, all preceding
logical units must be assigned. In a uni-
que circumstance (when all modules to be
linkage edited are in the relocatable
library), SYSIPT would not need to be
assigned.

A linkage edit job is set up in the
following manner.

Control Statement Remarks

7/ JOB Required only if this is
the first jok step of a
job.

// ASSGN Required only if device
assignments are to dif-
fer from the system
standard assignments.
Units that can be
assigned are SYSRDR,
SYSIPT, SYSLST, SYSLNK,
and SYS001.

OPTION statement must
follow the ASSGN state-
ment (if any) for
SYSLNK.

// CPTION

ACTION Optional ACTION state-
ment (with appropriate
operand) must precede
the first Linkage Editor

control statement.

PHASE
INCLUDE

As many PHASE and
INCLUDE statements as
are required are used to
construct phases from
the modules input to the
Linkage Editor.

ENTRY Ooptional statement to
provide a transfer
address for the first
phase.

EXEC statement to call
the Linkage Editor from
the core image library.
Job Control creates an
ENTRY statement on
SYSLINK to ensure its
presence to halt linkage
editing.

// EXEC LNKEDT

/& End-of-job statement.

EXAMPLE OF LINKAGE EDITOR INPUT AND OUTPUT

The program shown in Figure 14 illustrates
the rules governing input for the Linkage
Editor and shows the output obtained.
Though this example is somewhat more com-
plex than the normal program, by following .
the flow of the input, one can find practi-
cally every situation that may arise.

The leftmost block shows control state-~
ments being read by Job Control from
SYSRDR. The next block is read by Job
control from SYSIPT and contains an object
module (module 1) and a source module to be
assembled. The next block shows the output
from Job Control on SYSLNK, which is the
input to the Linkage Editor. The next two
blocks represent two levels in the reloca-
takle library. The rightmost block shows
the output phases as they appear in the
tenporary portion of the core image library
after the execution of the Linkage Editor
function. A detailed sequence of events
follows.

Linkage Editor control statements are
read by Job Control from SYSRDR and are
copied on SYSLNK until an INCLUDE statement
with a blank first operand is read. This
statement is not copied on SYSLNK.

Instead, Job Control copies the module on
SYSIPT gpto SYSLNK until a /* statement is
read. ob Control then reads from SYSRDR.
An assembly is executed and its output is
written directly on SYSLNK. (It is assumed
that LINK was specified in an OPTION state-—
ment preceding the Linkage Editor control
statements.) Job Control then writes the
ENTRY statement with a transfer label for
CS A on SYSLNK and issues a fetch for the
Linkage Editor.
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® Figure 14,

The Linkage Editor reads from SYSLNK and
starts to create a program. An INCLUDE
statement with a nonklank first entry in
the operand field signals the Linkage Edi-
tor to access the relocatable library.

This is the first level of an INCLUDE. 1In
the first level of the relocatable library,
the Linkage Editor reads an INCLUDE (for
the second level) and performs this inclu-
sion. As no INCLUDE is present in the
second level, control is returned to the
calling input level. This process is
repeated for the next INCLUDE. Note that
the namelist specifies only CS C is wanted.

After the inclusion of the module at the
first level, control is returned to SYSLNK

SYSRDR SYSIPT SYSLNK
r Relocatable Library 1 rCore Image Library
PHASE PHASE! ESD module 1 PHASE PHASE! Level 1 Level 2 PHASE!?
INCLUDE MOD2 TXTCSE INCLUDE MOD2 [+ INCLUDE MOD3 ESD module 3 CSA
PHASE PHASE2 TXTCSF PHASE PHASE2 INCLUDE MOD4 \ TXTCS A css
INCLUDE TXTCSE (cont) »ESD module 1 ESD module 2 { TXTCSB cscC
EXEC ASSEMBLY RLD module 1 TXTCSE IXTCSD RLD module 3 csD
ENTRY laobel CS A END module 1 TXTCSF RLD module 2 END module 3 PHASE2
EXEC LNKEDT ] INCLUDE MOD5 TXT CS E (cont) END module 2 INCLUDE , (C) CSE
/* RLD module 1 ESD module 5 ESD module 4 h(;S_E_(:;o_m‘) _____
Assembler END module 1 XTCSG TXTCS C CSF
Source Deck i
(CS H) INCLUDE MOD5 RLD module 5 TXTCS C? cs’e
/* ESD Assembler END module 5 RLD module 4 CSH
TXTCS H \ END module 4
RLD Assembler
END Assembler
ENTRY label CS A
fe——————— Read by Job Control } Read by Linkage Editor
tnput —-JI Output ——»]

Example of Linkage Editor Input and Output

where a new phase is encountered. The
control sections are read from SYSLNK and
added to PHASE2 until the next INCLUDE is
read. At this time, the Linkage Editor
again accesses the relocatable likrary,
performs the inclusion of MODS into PHASEZ2,
and continues reading input from SYSLNK.
Processing continues until the ENTRY state-
ment is reached. ‘

Note that the split control section
(Cs E) is assigned a contiguous area of
main storage.
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LIBRARIAN

This section describes the set of programs
that maintain, service, and copy the
libraries of the Disk Operating System.
This set of programs is collectively
referred to as the Librarian.

The system residence (SYSRES) can con-
tain three separate and distinct libraries:

1. Core image library
2. Relocatable library
3. Source statement library.

The core image library is required for
each disk-resident system. The other two
libraries, the relocatable library and the
source statement library, are not required
for operating a system.

CORE IMAGE LIBRARY

The core image library contains any number
of programs. Each program is made up of
one or more separate phases. Hence, each
phase may either be a single program, or an
overlay of a multiphase program. The size
and number of programs in the core image
library are the factors that determine the
amount of space that need be allocated to
the library.

All programs in the core image library
are edited to run with the resident Super-
visor. Each program phase is assigned a
fixed location in main storage. The pro-
grams in the core image library include
system programs, other IBM programs such as
Assenbler, RPG, COBOL, FORTRAN, PL/I, and
sort programs, and user programs.

Associated with the core image library
is a core image directory. The directory
contains a unique descriptive entry for
each phase in the core image library. Each
entry includes the name of the phase, the
starting disk address of the phase in the
core image library, the number of records
necessary to contain the phase, the number
of bytes in the last record, the starting
address in main storage where the phase
will be loaded, and its entry point. The
entries in the core image directory are
used to locate and retrieve phases from the
core image library.

Phases in the core image library and
entries in the core image directory are in
the order in which they were cataloged.

RELOCATABLE LIBRARY

The relocatable library contains any number
of modules. Each module is a complete
object deck in relocatakle format. The
size and number of modules in the relocata-
ble library are the factors that determine
the amount of space that need be allocated
to the library.

The purpose of the relocatable library
is to allow the user to maintain frequently
used routines in residence and combine them
with other modules without requiring recom-
pilation. The routines from the relocata-
ble library are edited in the core image
likrary by the Linkage Editor.

Associated with the relocatable library
is a relocatable directory. The directory
contains a unique descriptive entry for
each module in the relocatable library.
Each entry includes the name of the module,
the starting disk address of the module in
the relocatable library, the number of
records required to contain the module, and
the number of bytes in the last record.
The entries in the relocatable directory
are used to locate and retrieve modules in
the relocatable library.

Modules in the relocatable library and
entries in the relocatable directory are in
the order in which they were cataloged

SOURCE STATEMENT LIBRARY

The source statement library contains any
nurxber of books. Each kook in the source
statement library is made up of a sequence
of source language statements. The size
and number of books in the source statement
library are the factors that determine the
amount of space that need ke allocated to
the library.

The purpose of the source statement
library is to provide an extension of the
functions of a macro library. If a source
program contains a macro instruction, the
macro definition in the source statement
library corresponding to the macro instruc-
tion is generated in the source program.

If the source program contains a COPY
statement, the specific language translator
will compile a book from the source state-
ment library into the source program.
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Each book in the source statement
library is classified as belonging to a
specific sublibrary. Sublibraries are
currently defined for two programming lan-
guages (Assembler and COBOL) in the system.
Classifying pbooks ky a sublibrary name
allows books written in these languages to
have the same name.

Card images are stored in compressed
form within the library. In the compressed
format, all blanks are eliminated. WwWhen a
book is retrieved, the card images are
expanded to their original 80-character
format.

Associated with the source statement
library is a source statement directory.
The directory contains a unique descriptive
entry for each book in the source statement
library. Each entry includes the name of
the kook, the starting disk address of the
book in the source statement library, and
the number of records required to contain
the book. The entries in the source state-
ment directory are used to locate and
retrieve books in the source statement
library.

Books in the source statement library
and entries in the source statement direc-
tory are in the order in which they were
cataloged.

DISK STORAGE SPACE REQUIRED FOR LIBRARIES
AND DIRECTORIES

The relative location of each of the
library and directory areas is fixed. The
amount of space allocated to each is deter-
mined by the user. Each library area con-
sists of one or more complete disk cylin-
ders. Each directory area consists of one
or more complete disk tracks. Each direc-
tory occupies the first track(s) of the
first cylinder allocated to its respective
library. For examgle, because the core
image library always begins on cylinder 1,
the core image directory always begins on
track 0 of cylinder 1.

Beginning with the core image directory
and library, the sequence of areas is:

1. Core image directory and library
(required)

2. Relocatable directory and library
(optional)

3. Source statement directory and library
(optional).

If the relocatable library is not used,
the source statement library immediately
follows the core image library. If neither
the relocatable library nor the source

statement library is used, the label con-
trol card area {(volume information area)
immediately follows the core image library.

Core Image Directory Size

Each track allocated to the core image
directory can contain entries for 144 phas-
es with the exception of the last track,
which can contain only 143 entries. Thus,
the number of tracks (Tp) required for the
core image directory equals:

Th=_P
P 1w

where P = total number of phases in the
core image library. The value of Ty is
rounded up to the next highest integer if a
remainder results.

Core Image Library Size

Each track allocated to the core image
library contains two fixed-length blocks.
Each block contains a maximum of 1728 bytes
of instructions or data. The core image
library contains exactly the same informa-
tion as is loaded into main storage for
execution. Each phase is written beginning
in a new block. The number of tracks
required for the core image library can be
calculated as follows.

1. Determine the number of blocks (Bp)
required for a phase:

Bp=_ L
1728

where L = total number of bytes in the
phase. The value B, is rounded up to
the next highest integer.

2. Determine the total number of blocks
(B¢) required for all phases in the
core image library:

Bt = By + Bz + B3 tewat Bn

3. Determine the number of tracks (Tp)
required to hold all phases in the core
image library:

T=Be
L 2
4. Determine the number of cylinders (C)
required to hold the core image library
and core image directory:

C=Tp+Ty,
10
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The value C is rounded up to the next
highest integer if a remainder results.

Relocatable Directory Size

Each track allocated to the relocatable
directory can contain entries for 207
modules, with the exception of the last
track, which can contain only 206 entries.
Thus, the number of tracks (Tp) required
for the relocatable directory equals:

Tp=_M
D 207

where M = total number of modules in the
relocatable library. The value Tp is
rounded up to the next highest integer if a
remainder results.

Relocatable Library Size

Each track allocated to the relocatable
library contains 9 fixed-length klocks.
Each klock is 322 bytes long. A number of
factors affect the packing of information
in these blocks. The factors include the
following variables:

1. The number of separate control sec-
tions.

2. The use of DS (define storage) state-
ments, which resexrve storage that may
or may not be utilized for data con-
stants defined in the program.

3. Alteration of the location counter
during assembly (use of ORG
statements).

The following calculations provide a fairly
accurate approximation of the library area
required for typical programs.

1. Determine the number of blocks (Bg)
required for all cards or statements
except the actual program text. Assume
a separate block for each card of the
following types:

a. PHASE

b. INCLUDE

C. REP
d. END
e. SYM
f. ENTRY

Let B¢ = total number of cards of the
above types.

2. DPetermine the number of blocks (Be)
required for ESD and RLD cards. Assume
a separate block for every two ESD or
RLD cards.

3. Determine the number of blocks (Bj)
required for the actual instructions or
data in the TXT cards. Assume an aver-
age of 200 bytes of text in each bilock.
(A maximum per Llock, for contiguously
assigned text, is 264 bytes per block.)
Thus,

Bj = total bytes of text in TXT cards
200

4. Determine the total number of blocks
(Bn) required for a module in the relo-
catable library:

Bn'-'-Bc"’Bi"’Be

5. Determine the total number of blocks
(Bt) required to hold all of the
modules in the library:

Bg = By + B + By +... +Bp

6. Determine the number of, tracks (Ty)
required for the relocatable library:

T =B
L™=t
9
The value Ty is rounded off to the next
highest integer if a remainder results.
7. Determine the number of cylinders (C)

required to hold the relocatakle
library and relocatable directory:

C=Tp+Ty,
10

The value C is rounded up to the next
highest integer if a remainder results.

Source Statement Directory Size

Each track allocated to the source state-
ment directory can contain entries for 160
books with the exception of the last track,
which can contain only 159 entries. Thus,
the number of tracks (Tp) required for the
source statement directory equals:

TD= B

60

where B = total number of books in the
source statement library. The value T is
rounded up to the next highest integer.
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Source Statement Library Size

Each track allocated to the source state-
ment library contains sixteen fixed-length
blocks. Each block contains a maximum of
160 bytes of source statement information.
The source statements coded by the user are
compressed before writing them out in the
source statement library. This compression
is performed by eliminating all blanks in
each source statement. Several count bytes
indicating the number of blanks eliminated
are added to each statement before writing
it in the source statement library. The
number of tracks required for the source
statement library can be calculated as
follows:

1. Determine the number of statements (N)
used to define a book.

2. Determine the average compressed-
statement length (Lg) in the book.
compressed-statement length (S)
approximately equals the sum of:

The

(L, + 1) + (Lp + 1)+...#4(Lpn + 1)45 = S

where each Ip = bytes in each word of
the source statement.

3. LCetermine the number of blocks (Bp)
needed to hold the book:

Bn_=N (Lﬁ)
160

The value Bp is rounded up to the next
highest integer if a remainder results.

4, Determine the total number of blocks
(Bg) required to hold all of the books
in the library:

Bt=Bl*Bz+B3+o.o "’Bn

5. Determine the number of tracks (TL)

required to hold all of the books in
the source statement library:

TL=B_
16

The value Ty is rounded up to the next
highest integer if a remainder results.

6. Determine the number of cylinders (C)
required to hold the source statement
library and source statement directory:

C=In+Ty
10

The value C is rounded up to the next
highest integer if a remainder results.

LIBRARIAN FUNCTIONS

The Librarian programs perxrform three major
functions:

1. Maintenance
2. Service
3. Copy.

Maintenance functions are used to add,
delete, or rename components of the three
libraries, condense directories and librar-
ies, and reallocate directory and library
extents. The MAINT program is the mainten-
ance program for all three libraries of the
system.

Service functions are used to translate
information from a particular library to
printed (displayed) or punched output.
Information in a library directory can also
be displayed. The SSERV program is the
service program for the source statement
library. The RSERV program is the service
program for the relocatable library. The
DSERV program is the service program for
the directories.

The copy function is used to either
completely or selectively copy the disk on
which the system resides. The CORGZ pro-
gram is the program for the copy function.

Librarian functions are performed
through use of control statements.
control statements are:

The

1. A JOB control statement.

2. A number of ASSGN control statements
that may be required to change the
assignment of actual input/output devi-
ces.

3. An EXEC control statement requesting a
particular librarian program.

4. Librarian specification statements
describing various functions to be
performed.

5. A /* control statement.
6. A /7§ control statement.

The JOB, ASSGN, /*, and /& control state-
ments are the same as those described in
the Job Control section. The operand field
of the EXEC control statement is described
in this section. The other statements
pertain to the Librarian and are described
in this section.

Librarian functions can be performed
separately, or in certain combinations as
described in the following sections. All
control statement information is read from
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the device assigned (in the ASSGN Figure 15 is a table of all maintenance

statements) to SYSRDR. All input data is functions. Figure 16 is a table of all
read from the device assigned to SYSLNK or service functions. Figure 17 is a table of
SYSIPT. SYSIPT and SYSRDR can be assigned the copy function.

to the same physical input/output device.

Function Unit Element Control Statements Reguired

Catalog |Core Image Phase // JOB jobname
Library // OPTION CATAL

(Linkage Editor control statements)
// EXEC LNKEDT

/&
Relocatable Module // JOB jobname
Library // EXEC MAINT
CATALR modulename
/*
/&
Source Book // JOB jobname
Statement // EXEC MAINT
Library CATALS sublib.bookname
/t
/&
Delete Core Image Phase // JOB jobname
Library // EXEC MAINT
DELETC phasel|[,phase2,...]
/t
/&

Program {// JOB jobname
// EXEC MAINT

DELETC progl.ALL{,prog2.ALL,...]
/*

/&

Relocatable Module // JOB jobname
Library // EXEC MAINT

DELETR modulel(,module2,...]
/t

/&

Program (// JOB jobname
// EXEC MAINT

DELETR progl.ALL(,prog2.ALL,...]
/*

/&
Library |// JOB jobname

// EXEC MAINT
DELETR ALL

/*
/&

Source Book // JOB jobname

Statement // EXEC MAINT

Library DELETS sublib.bookl[,sublib.book2,...]
/*

/&

Sub- // JCB jobname
library |// EXEC MAINT

DELETS sublib.ALL
/t
/&

Figure 15. Maintenance Functions (Part 1 of 2)
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Function Unit Element Control Statements Required
Rename Core Image Phase // JOB jobname
Library // EXEC MAINT
RENAMC oldname,newname [,ocldname,newname,...]
/t
/&
Relocatable }|Module // JOB jobname
Library // EXEC MAINT
RENAMR oldname,newname [,o0ldname,newname,...]
/*
/&
Source Book // JOB jobname
Statement // EXEC MAINT
Library RENAMS sublib.oldname,sublib.newname{,sublib.oldname,sublib.newname,...]
/i
/&
Condense | Core Image Library // JOB jobname
Library // EXEC MAINT
CONDS CL
/t
| /&
Relocatable |Library // JOB jobname
Library // EXEC MAINT
CONDS RL
/*
/&
Source Library | // JOB. jobname
Statement // EXEC MAINT
Library CONDS SL
/t
/&
Libraries All // JOB jobname
// EXEC MAINT
CONDS CL,RL,SL
/*
/&
Set Libraries Any or // JOB jobname
Parameter] All // EXEC MAINT
for CONDL lib=nnnnn[,lib=nnnnn(,lib=nnnnn]]
Automatid /*
Condense /&
Notes: Values to be substituted for lib:
CL -- Core image library
RL -- Relocatable library
SL -- Source statement library
Values to be substituted for nnnnn:
One to five decimal digits, with a
maximum value of 65536.
Reallo- System Library // JOB jobname
cation // VOL SYSRES,IJSYSRES
// DLAB 'DOS SYSTEM RESIDENCE FILE ...'
// XTENT extent information
// EXEC MAINT
ALLOC id=cylin(tracks) [,id=cylin(tracks),...]
/*
/&
Notes: Values to be substituted for id:
CL -- Core image library
RL -- Relocatable library
SL -- Source statement library
Values to be substituted for cylin and tracks:
Any integer
Figure 15. Maintenance Functions (Part 2 of 2)
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Function

Unit

Element

Control Statements Required

Display

Core Image
Library

Directory

JOB jobname
EXEC DSERV
DSPLY CD

Relocatable
Library

Module

JOB jobname
EXEC RSERV
DSPLY modulel {,module2,...]

Program

JOB jobname
EXEC RSERV
DSPLY progl.ALL[,prog2.ALL,...]

Library

JOB jobname
EXEC RSERV
DSPLY ALL

Directory

JOB jobname
EXEC DSERV
DSPLY RD

Source
Statement
Library

Book

Jog jobname
EXEC SSERV
DSPLY sublib.bookl[,sublib.book2,...]

Sub-
library

JOB jobname
EXEC SSERV
DSPLY sublib.ALL

Directory

JOB jobname
EXEC DSERV
DSPLY SD

Transient
Directory

Directory

JOB jobname
EXEC DSERV
DSPLY TD

System
Directory

Directory

JOB jobname
EXEC DSERV

Directories

All

JOB jobname
EXEC DSERV
DSPLY ALL

Figure 16.
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Function

Unit

Element

Control Statements Requiréd

Punch

Relocatable
Library

Module

//
//
/*
/&

JOB jobname
EXEC RSERV
PUNCH modulel|[,module2,...]

Program

//
//
/*
/&

JOB jobname
EXEC RSERV
PUNCH progl.ALL[,prog2.ALL,...]

Library

//
//

/*
/&

JOB jobname
EXEC RSERV
PUNCH ALL

Source
Statement
Library

Book

//
//

/i
/&

JOB jobname
EXEC SSERV
PUNCH sublib.bookl[, sublib.book2,...][,CMPRSD]

Sub-
library

//
//
/*
/&

JOB jobname
EXEC SSERV
PUNCH sublib.ALL[,CMPRSD]

Display
and Punch

Relocatable
Library

Module

//
//

/*
/&

JOB jobname
EXEC RSERV
DSPCH modulel{,module2,...]

Program

//
//
/*
/&

JOB jobname
EXEC RSERV
DSPCH progl.ALL[,prog2.ALL,...]

Library

//
//
/*
/&

JOB jobname
EXEC RSERV
DSPCH ALL

Source
Statement
Library

Book

/7
//
/*
/&

JOB jobname
EXEC SSERV
DSPCH sublib.bookl[,sublib.bookz,...][,CMPRSD]

Sub-
library

//
//
/*
/&

JOB jobname
EXEC SSERV )
DSPCH sublib.ALL[,CMPRSD]

Figure 16.

Service Functions (Part 2 of 2)
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Function

Unit

Element

Control Statements Required

Copy

Core Image
Library

Phase

JOB jobname

ASSGN SYS002,X'cuu'

VOL SYS002,IJSYSRES

DLAB 'DOS SYSTEM RESIDENCE FILE ...'

XTENT extent information

EXEC CORGZ

ALLOC id=cylin(tracks)[,id=cylin(tracks),...]

PRECEDING ALLOC STATEMENT REQUIRED IF NEW LIMITS TO BE ESTABLISHED
COPYC phasel|[,phase2,...]

Program

JOB jobname

ASSGN S§YS002,X'cuu’

VOL SYS002,IJSYSRES

DLAB. 'DOS SYSTEM RESIDENCE FILE ...'

XTENT extent information

EXEC CORGZ

ALLOC id=cylin(tracks) {,id=cylin(tracks),...]

PRECEDING ALLOC STATEMENT REQUIRED IF NEW LIMITS TO BE ESTABLISHED
COPYC progl.ALL[,prog2.ALL,...]

Library

JOB jobname

ASSGN sYS002,X'cuu’

VOL SYS002,IJSYSRES

DLAB 'DOS SYSTEM RESIDENCE FILE ...

XTENT extent information

EXEC CORGZ

ALLOC id=cylin(tracks) [,id=cylin(tracks),...]

PRECEDING ALLOC STATEMENT REQUIRED IF NEW LIMITS TO BE ESTABLISHED
COPYC ALL

Relocatable
Library

Module

JOB jobname
ASSGN SYS002,X'cuu’

" VOL SYS002, IJSYSRES

DLAB 'DOS SYSTEM RESIDENCE FILE ...'

XTENT extent information

EXEC CORG2Z

ALLOC id=cylin(tracks) [,id=cylin(tracks),...]}

PRECEDING ALLOC STATEMENT REQUIRED IF NEW LIMITS TO BE ESTABLISHED
COPYR modulel(,module2,...]

Program

JOB jobname

ASSGN SYS002,X'cuu'

VOL SYS002,IJSYSRES

DLAB 'DOS SYSTEM RESIDENCE FILE ...'

XTENT extent information

EXEC CORGZ

ALLOC id=cylin(tracks) [,id=cylin(tracks),...]

PRECEDING ALLOC STATEMENT REQUIRED IF NEW LIMITS TO BE ESTABLISHED
COPYR progl.ALL{,prog2.ALL,...]

Library

/*
/&

JOB jobname

ASSGN SYS002,X'cuu’

VOL SYS002,IJSYSRES

DLAB 'DOS SYSTEM RESIDENCE FILE ...'

XTENT extent information

EXEC CORGZ

ALLOC id=cylin(tracks) [,id=cylin(tracks),...]

PRECEDING ALLOC STATEMENT REQUIRED IF NEW LIMITS TO BE ESTABLISHED
COPYR ALL

Figure 17.

Copy Function (Part

1 of 2)
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Function

Unit

Element

Control Statements Required

Copy

Source
Statement
Library

Book

JOB jobname

ASSGN SYS002,X‘'cuu’

VOL SYS002,IJSYSRES

DLAB 'DOS SYSTEM RESIDENCE FILE ...'

XTENT extent information

EXEC CORGZ

ALLOC id=cylin(tracks) [,id=cylin(tracks),...]

PRECEDING ALLOC STATEMENT REQUIRED IF NEW LIMITS TO BE ESTABLISHED
COPYS sublib.bookl[,sublib.book2,...]

Sub-
library

JOB jobname

ASSGN SYS002,X'cuu’

VOL SYS002,IJSYSRES

DLAB 'DOS SYSTEM RESIDENCE FILE ...'

XTENT extent information

EXEC CORGZ

ALLOC id=cylin(tracks) [,id=cylin(tracks),...]

PRECEDING ALLOC STATEMENT REQUIRED IF NEW LIMITS TO BE ESTABLISHED
COPYS sublib.ALL

Library

JOB jobname

ASSGN SYS002,X'cuu’

VOL SYS002,IJSYSRES

DLAB 'DOS SYSTEM RESIDENCE FILE ...'

XTENT extent information

EXEC CORGZ

ALLOC id=cylin(tracks) [,id=cylin{tracks),...]

PRECEDING ALLOC STATEMENT REQUIRED IF NEW LIMITS TO BE ESTABLISHED
COPYS ALL

Libraries

all

JOB jobname

ASSGN SYS002,X'cuu’

VOL SYS002,IJSYSRES

DLAB 'DOS SYSTEM RESIDENCE FILE ...'

XTENT extent information

EXEC CORGZ

ALLOC id=cylin(tracks) [,id=cylin(tracks),...]

PRECEDING ALLOC STATEMENT REQUIRED IF NEW LIMITS TO BE ESTABLISHED
COPY ALL

Figure 17.

MAINTENANCE FUNCTIONS

Copy Function (Part 2 of 2)

the control statement must precede its
associated book or module.

The set of maintenance functions contains Programs to be cataloged in the core
five subsets:

1. catalog

2. Delete

3. Rename

4. cCondense

5. Reallocate.

image library must first ke edited by the
Linkage Editor. Input for the Linkage
Editor can be from SYSIPT, from the reloca-
takle library, or directly from the lan-
guage translator if the CATAL option is
specified in the OPTION statement. See the
section entitled Linkage Editor for a des-
cription of Linkage Editor functions that
are performed prior to thne catalog function

The catalog function adds a phase to the for the core image library.
core image library, adds a module to the
relocatable library, or adds a book to the The delete function deletes an entry

source statement library.
statements and books or modules to be

If control from a directory that correspcnds to a

phase, module, or book in a library. The

cataloged are read from the same device, phase, module, or book in the appropriate
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library is not removed; however, as far as
the system is concerned, the phase, module,
oxr book no longer exists. 1In addition,
entire programs can be deleted from the
core image library and the relocatable
library.

The rename function is used to rename an
existing phase, module, or book in the
appropriate library and directory.

The condense function is used to elimi-
nate vacancies between elements in a
library. The condense function is used
whenever a number of vacancies have accumu-
lated within a library, resulting from
deletions.

The reallocation function is used to
redefine the sizes of the libraries and the
library directories. The reallocation
function can be used to increase, decrease,
eliminate, or add specific areas of the
disk-resident system. Each library reallo-
cated is automatically condensed. Any
number of areas can be reallocated within a
single run.

When the /§ statement is processed at
the completion of a maintenance function,
the system directory is displayed on
SYSLST.

Note that condense and/or reallocation
functions cannot be performed while a fore-
ground program is being executed. This is
because the library directories 4o not
accurately reflect the content of the cor-
responding library at various times during
these functions. The control program
ignores any request for the ATTN routine
when a condense and/or reallocation func-
tion is being performed.

SERVICE FUNCTIONS

The set of service functions contains three
subsets:

1. Display
2. Punch
3. Display and punch.

The disk-resident system can display
and/or punch modules in the relocatable
library, and books in the source statement
library. In addition, all system director-
ies can be displayed.

Whenever a requested service function
provides punched-card output, the output is
on the device assigned to SYSPCH. Whenever
a requested service function provides
printed output, the output is on the device
assigned to SYSLST.

COPY FUNCTION

The copy function is used to copy the disk
resident system selectively or completely.
A complete copy can be used to obtain bac-
kup if the original system is inadvertently
destroyed. A selective copy can be used
for reducing a complete system to a system
that is designed to perform a specific
purpose.

GENERAL CONTROL STATEMENT FORMAT

The librarian control statements are simi-
lar in format to statements processed by
the Assembler. The operation field must be
preceded by one or more blanks. The opera-
tion field must begin to the right of
column 1 and must be separated from the
operand field by at least one blank posi-
tion. The operand field is terminated by
the first blank position. It cannot extend
past column 71. Continuation statements
are not recognized.

LIBRARIAN FUNCTIONS: CORE IMAGE LIBRARY

This section describes the maintenance
functions that relate to the core image
library. The copy function for the core
image library is discussed in the section
entitled Copy Functions.

MAINTENANCE FUNCTIONS

To request a maintenance function, other
than the catalog function, for the core
image library, use the following EXEC con-
trol statement.

// EXEC MAINT

One or more of four maintenance func-
tions (delete, rename, condense, or
reallocate) can be requested within a sin-
gle run. Any number of programs within the
core image library can be acted upon in
this run. Further, one or more of the five
maintenance functions (catalog, delete,
rename, condense, or reallocate) for either
of the other two libraries (relocatable or
source statement) can ke requested within
this run; the same MAINT program maintains
all three of the libraries.

If a maintenance operation concerns a
phase contained in the transient directory
or the library routine directory, these
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subdirectories are not updated until the /¢
statement is read.

Catalogq

The catalog function adds a phase to the
core image library. The CATAL option in
the Job Control OPTION statement indicates
that the Linkage Editor function will
catalog the phase as a permanent phase in
the core image library.

Each phase that is cataloged in the core
image library derives its name from the
PHASE control statement.

If a phase in the core image library is
to ke replaced by a new phase having the
same name, only the catalog function need
be used because the delete function is
implied.

One or more phases can be cataloged in
the core image library within a single run.

For the catalog function for the core
image library, SYSRDR must be assigned to a
card reader, a tape unit, or a disk unit.
SYSLNK must be assigned to a disk unit.
SYS001 must be assigned to a tape or disk
unit. SYSLST must be assigned to a prin-
ter, a tape unit, or a disk unit, and S¥S-
LOG must be assigned to a printer-keyboard.

control statement input for the catalog
function, read from the device assigned to
SYSRDR, is as follows:

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSLNK, SYso001,
SYSIST, and SYSLOG. The ASSGN state-
ments are followed by

3. The OPTION control statement, with
CATAL specified in the operand fielgd,
followed by

4. The appropriate Linkage Editor control
statements (PHASE, INCLUDE, and ENTRY),
followed by

5. The EXEC LNKEDT control statement,
followed by

6. Any job control statement.

Delete

The delete function is used to remove ref-
erences to specific phases or programs of
the core image library. Any number of
phases or programs can ke deleted during a
single run. The phases or programs are not
physically deleted from the library; rath-
er, the entry in the core image directory
describing the phase or program is deleted.
Programs and phases can be physically
removed from the library (after the delete
function has removed the entry from the
directory) by performing a condense func-
tion. See the subsection entitled Con-
dense.

The DELETC control statement in one of
the following formats is used to delete
phases or programs from the core image
likrary.

DELETC phasenamel{,phasename2,...]
DELETC progl.ALL[,prog2.ALL,...]

In the first format, the entry in the
operation field is DELETC. phasename in
the operand field represents the name(s) of
the phase(s) to be deleted. The name of
the phase must be a maximum of eight char-
acters. Entries in the operand field must
be separated by commas.

In the second format, prog refers to the
first four characters of the program name.
(A1l phases within a program have the same
first four characters. Therefore, the
first four characters of each program with-
in the library should ke unique.) The four
characters are followed by a period and
ALL.

Any number of DELETC control statements
can be used for the core image library
within a single run.

For the delete function, SYSRDR must be
assigned to a card reader, a tape unit, or
a disk unit. SYSLST must be assigned to a
printer, a tape unit, or a disk unit, and
SYSLOG must be assigned to the printer-
keyboard.

Control statement input for the delete
function, read from the device assigned to
SYSRDR, is as follows:

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSLST, and
SYSIOG. The ASSGN statements are fol-
lowed by
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3. The EXEC MAINT control statement, fol-
lowed by

4. The DELETC control statement(s), fol-
lowed by

5. The /* control statement if other job
steps are to follow, or

6. The /& control statement, which is the
last control statement of the job.

Rename

The rename function is used to change the
name of a phase in the core image library
to another name.

The RENAMC control statement is used to
achieve the rename function. As soon as
the statement is processed, the system
recognizes only the new phase name. The
RENAMC statement is in the following for-
mat .

RENAMC oldname,newname (,o0ldname, newname, ..]

The operation field contains RENAMC.
The operand field entries, oldname and
newname, represent the old phase-name and
the new phase-name. The two entries in the
operand field must be separated by a comma.
The names in the operand field must be a
maximum of eight characters.

Any number of RENAMC control statements
can ke used for the core image library
within a single run.

For the rename function, SYSRDR must be
assigned to a. card reader, a tape unit, or
a disk unit. SYSLST must be assigned to a
printer, a tape unit, or a disk unit, and
SYSLOG must be assigned to the printer-
keyboard.

Control statement input for the rename
function, read from the device assigned to
SYSRDR, is as follows:

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSLST, and
SYSLOG. The ASSGN statements are fol-
lowed by

3. The EXEC MAINT control statement, fol-
lowed by

4. The RENAMC control statement(s), fol-

lowed by
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5. The /* control statement if other job
steps are to follow, or

6. The /& control statement,vwhich is the
last control statement of the job.

condense

The condense function is used to elimi-
nate vacancies, resulting from delete or
catalog functions, between programs in the
core image library. The condense function
is used whenever a number of vacancies have
accumulated within the library.

The CONDS control statement, in the
following format, is used to condense the
core image library.

CONDS CL

The operation field contains CONDS. The
operand field contains CL. The relocatable
library and/or the source statement library
can also be condensed in this run. If this
is desired, the entry RL (for the relocata-
ble library) and SL (for the source state-
ment library) can appear in the operand
field. Multiple entries in the operand
field are separated by commas.

For the condense function, SYSRDR must
be assigned to a card reader, a tape unit,
or a disk unit. SYSLST must be assigned to
a printer, a tape unit, or a disk unit, and
SYSLOG must be assigned to the printer-
keyboard.

Control statement input for the condense
function, read from the device assigned to
SYSRDR, is as follows:

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSLST, and
SYSLOG. The ASSGN statements are fol-
lowed by

3. The EXEC MAINT control statement, fol-
lowed by

4. The CONDS control statement, followed
by

5. The /* control statement if other job
steps are to follow, or

6. The /& control statement, which is the
last control statement of the job.
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LIBRARIAN FUNCTIONS: RELOCATABLE LIBRARY

This section describes the maintenance and
service functions that relate to the relo-
catable library. The copy function for the
relocatable library is discussed in the
section Copy Functions.

MAINTENANCE FUNCTIONS

To request a maintenance function for the
relocatable library, use the following EXEC
control statement.

// EXEC MAINT

One or more of the five maintenance
functions can be requested within a single
run. Any number of modules within the
relocatable library can be acted upon in
this run. Further, one or more of the
maintenance functions for either of the
other two libraries (core image or source
statement) can be requested within this
run, for the same MAINT program maintains
all three libraries.

Catalog

The catalog function adds a module to the
relocatable library. Input for the catalog
function is from the device assigned to
SYSIPT. A module in the relocatable
library is the output of a complete lan-
guage translator run.

A module added to the relocatable
library is removed by using the delete
function. :

The catalog function implies a delete
function. Thus, if a module exists in the
relocatable library with the same name as a
module to be cataloged, the module in the
relocatable library is deleted.

The CATALR control statement is required
to add a module to-the relocatable library.
The CATALR control statement is read from
the device assigned to SYSRDR and is in the
following format.

CATALR modulename

The operation field contains CATALR.
The entry in the operand field, modulename,
is the name by which the module will be
known to the control system. The module-
name is one to eight characters, the first
of whieh must not be an asterisk.

The statements composing the input for a
module are described in the section enti-
tled Linkage Editor. The statements are:

1. PHASE
2. INCLUDE control statement (if
appropriate)

3. ESD

4. TXT

5. RLD

6. REP

7. END

8. ENTRY

These statements are read from the
device assigned to SYSIPT. Any statements
with a blank in column 1 are acceptable.
All input is diagnosed by the Linkage Edi-
tor. Note that the CATALR statement is
recognized but ignored by the Linkage Edi-
tor. The END statement indicates end of
module.

The ENTRY statement can only be used in
a module that contains only Linkage Editor
control statements and an END statement.
The ENTRY statement must be the last con-
trol statement in the module, preceding the
END statement.

Normally, modules in the relocatable
library are output from a language transla-
tor. However, the user can construct an
artificial module of Linkage Editor control
statements, referred to as a calling
module. The following example illustrates
a valid calling module:

PHASE PHNAM1, ROOT
INCLUDE MODULE1l
PHASE PHNAMZ2, *
INCLUDE MODULE2
PHASE PHNAM3, PHNAM2

ENTRY CSECTNME
END

Operands in INCLUDE statements refer to
modules in the relocatable library. If,
for example, the preceding calling module
is cataloged by the name BIGPROG, all
modules referred to in BIGPROG can be lin-
kage edited by using the following control
statements:

// OPTION CATAL

INCLUDE BIGPROG
// EXEC LNKEDT
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Note also that a calling module may
consist only of INCLUDE statements. 1In
this case, the PHASE statements would pre-
cede the appropriate INCLUDEd modules.

A ninth statement, SYM, can be in the
Linkage Editor input. When recognized,
however, it is bypassed by the Linkage
Editor. (The SYM statement identifies the
symbol table output by the Assembler as a
result of specifying SYM in the OPTION
statement. The symbol table may be used
for Autotest processing.)

For theée catalog function, SYSRDR must be
assigned to a card reader, a tape unit, or
a disk unit. SYSIPT must be assigned to a
card reader, a tape unit, or a disk unit.
SYSLST must be assigned to a printer, a
tape unit, or a disk unit, and SYSLOG must
be assigned to a printer-keyboard. If
SYSRDR and/or SYSIPT are assigned to a tape
unit, the MAINT program assumes that the
tape is positioned to the first input
record. The tape is not rewound at the end
of job.

control statement input for the catalog
function, read from the device assigned to
SYSRDR, is as follows:

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSIPT, SYSLST,
and SYSLOG. The ASSGN statements are
followed by

3. The EXEC MAINT control statement,
lowed by

fol-

4. The CATALR control statement(s), fol-
lowed by

5. The /* control statement if the other
job steps are to follow, or

6. The /& control statement, which is the
last control statement of the job.

Delete

The delete function is used to delete ref-
erences to specific modules in the reloca-
table library. Any number of modules may
be deleted during a single run. The
modules are not physically deleted from the
library; rather, the entry in the relocata-
ble directory describing the module is
deleted. Modules can be physically removed
from the library (after the delete function
has removed the entry from the directory)
by performing a condense function. See the
subsection entitled Condense.

The DELETR control statement in one of
the following formats is used to delete a
module from the relocatable library.

DELETR modnamel,wodname,...]

DELETR progl.ALL[,prog2.ALL,...]
DELETR ALL

The first format is used when a specific
module is to be deleted. The entry in the
operation field is DELETR. The entry in
the operand field, modname, is the name of
the module to be deleted. If more than one
rmodule is to be deleted, the module names
are separated by a comma. modname is one
to eight characters, the first of which
must not be an asterisk.

The second format is used when an entire
program is to be deleted. The entry in the
operation field is DELETR. In the operand
field, prog refers to the first three char-
acters of the modules used to build the
program. (All IBM-supplied modules in the
relocatable library making up a program

~have the same first three characters, such

as IJQ for the Assembler and IJS for
COBOL.) The three characters are followed
by a period and ALL.

The third format is used if the entire
library is to be deleted. The entry in the
operation field is DELETR. The entry in
the operand field is ALL. When this func-
tion is performed, the system status record
is reset to show that all library blocks
are now available to the system. There-
fore, it is unnecessary to perform a con-
dense function after a DELETR ALL has been
performed.

Any number of DELETR control statements
can be used for the relocatable library
within a single run.

For the delete function, SYSRDR must be
assigned to a card reader, a tape unit, or
a disk unit. SYSLST must be assigned to a
printer, a tape unit, or a disk unit, and
SYSIOG must be assigned to the printer-
keyboard.

Control statement input for the delete
function, read from the device assigned to
SYSRDR, is as follows:

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSLST, and
SYSLOG. The ASSGN statements are fol-
lowed by
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3. The EXEC MAINT control statement, fol-
lowed by

4., The DELETR control statement(s), fol-
lowed by

5. The /* control statement if other job
steps are to follow, or

6. The /& control statement, which is the
last control statement of the job.

Rename

The rename function is used to change the
name of a module in the relocatable library
to another name.

The RENAMR control statement is used to
achieve the rename function. As soon as
the statement is processed, the system
recognizes only the new module name. The
RENAMR statement is in the following for-
mat.

RENAMR oldname,newname(,oldname, newnanme, ..}

The operation field contains RENAMR.
The entries in the operand field, oldname
and newname, represent the old module-name
and the new module-name, respectively, and
are separated by a comma. oldname and
newname are one to eight characters, the
first of which must not be an asterisk.

Any number of RENAMR control statements
can be used for the relocatable library"
within a single run.

For the rename function, SYSRDR must be
assigned to a card reader, a tape unit, or
a disk unit. SYSLST must be assigned to a
printer, a tape unit, or a disk unit, and
SYSLOG must be assigned to the printer-
keyboard.

control statement input for the rename
function, read from the device assigned to
SYSRPR, is as follows!

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSLST, and
SYSLOG. The ASSGN statements are fol-
lowed by

3. The EXEC MAINT control statement, fol-
lovwed by

4. The RENAMR control statement(s), fol-
lowed by

5. The /% control statement if other job
steps are to follow, or

6. The /& control statement, which is the
last control statement of the job.

Condense

The condense function is used to eliminate
vacancies, resulting from delete or catalog
functions, between modules in the relocata-
ble library. The condense function is used
whenever a number of vacancies have accumu-
lated within the library.

The CONDS control statement, in the
following format, is used to condense the
relocatable library.

CONDS RL

The operation field contains CONDS. The
operand field contains RL.

For the condense function, SYSRDR must
be assigned to a card reader, a tape unit,
or a disk unit. SYSLST must be assigned to
a printer, a tape unit, or a disk unit, and
SYSLOG must be assigned to the printer-
keyboard.

Control statement input for the condense
function, read from the device assigned to
SYSRDR, is as follows:

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSLST, and
SYSLOG. The ASSGN statements are fol-
lowed by

3. The EXEC MAINT control statement, fol-
lowed by

4. The CONDS control statement, followed
by

5. The /% control statement if other job
steps are to follow, or

6. The /& control statement, which is the

last control statement of the job.

SERVICE FUNCTIONS

To request a service function for the relo-
catable library, use the following EXEC
control statement.
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// EXEC RSERV

One or more of the three service func-
tions can be requested within a single run.
Any number of modules within the relocata-
ble library can be acted upon in this run.

Display

The display function is used to get a prin-
tout of a module in the relocatable librar-
y. Any number of modules can be displayed
within a single run. The printed output
consists of a header and the module.

contained in the printed header is the
module name and the number of records need-
ed to contain the module.

The printed output of the module is
represented by hexadecimal characters and
EBCDIC, depending on the type of record and
the information contained within the
record. The fields of the printed output
correspond to the card columns of the out-
put cards shown in Appendix E.

The DSPLY control statement in one of
the following formats is used to display
modules in the relocatable library.

DSPLY modulell,module2,...]
DSPLY progil.ALL[,prog2.ALL,...]
DSPLY ALL

The first format is used if only speci-
fic modules are to be displayed. The entry
in the operation field is DSPLY. module in
the operand field represents the name of
the module to be displayed. If more than
one module is to displayed, the module
names are separated by commas. Module
names must be from one to eight characters
long.

The second format is used when an entire
program is to be displayed. The entry in
the operation field is DSPLY. In the oper-
and field, prog refers to the first three
characters of the modules used to build the
program. (All IBM-supplied modules in the
relocatable library making up a program
have the same first three characters, such
as 1JQ for the Assembler and 1IJS for
COBOL.) The three characters are followed
by a period and ALL.

The third format is used if the entire
relocatable library is to be displayed.
The entry in the operation field is DSPLY.
The entry in the operand field is ALL.

For the display function, SYSRDR must be
assigned to a card reader, a tape unit, or
a disk unit. SYSLST must be assigned to a
printer, a tape unit, or a disk unit. SYS-
LOG must be assigned to a printer-keyboard.

control statement input for the display
function, read from the device assigned to
SYSRDR, is as follows.

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSLST, and
SYSLOG. The ASSGN statements are fol-
lowed by

3. The EXEC RSERV control statement, fol-
lowed by

4. The DSPLY control statement(s), fol-
lowed by

5. The /% control statement if other job
steps are to follow, or

6. The /& control statement, which is the
last control statement of the job.

Punch

The punch function is used to convert a
module in the relocatable library into a
punched-card output deck.

Any number of modules in the relocatable
library can be punched within a single run.
The punched-card output is acceptable to
every function that uses relocatalble
modules as input. Each module punched is
preceded by a CATALR statement. The last
card punched is a /* statement.

The PUNCH control statement in one of
the following formats is used to convert
modules in the relocatakle library to
punched-card output.

PUNCH modulell, module2,...]
PUNCH progl.ALL{,prog2.ALL,...]
PUNCH ALL

The first format is used if only speci-
fic modules are to be punched. The entry
in the operation field is PUNCH. The entry
in the operand field, module, represents
the name of the module to be punched. If
more than one module is to be punched, the
module names are separated by commas.
Module names must be from one to eight
characters long.
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The second format is used when an entire
program is to be punched. The entry in the
operation field is PUNCH. In the operand
field, prog refers to the first three char-
acters of the modules used to build the
program. (All IBM-supplied modules in the
relocatable library making up a program
have the same first three characters, such
as IJQ for the Assembler and 1IJS for
COBOL.) The three characters are followed
by a period and ALL.

The third format is used if the entire
relocatable library is to be punched. The
entry in the operation field is PUNCH. The
entry in the operand field is ALL.

When SYSPCH is assigned to a tape or
disk unit, each card image is preceded by a
stacker-select character.

For the punch function, SYSRDR must be
assigned to a card reader, a tape unit, or
a disk unit. SYSPCH must be assigned to a
card punch, a tape unit, or a disk unit.
SYSLST must be assigned to a printer, a
tape unit, or a disk unit, and SYSLOG must
be assigned to a printer-keyboard.

Control statement input for the punch
function, read from the device assigned to
SYSRDR, is as follows:

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSPCH, SYSLST,
and SYSLOG. The ASSGN statements are
followed by

3. The EXEC RSERV control statement, fol-
lowed by

4. The PUNCH control statement(s), fol-
lowed by

5. The /% control statement, followed by

6. cControl statements for a succeeding job
step, or

7. The /& control statement, which is the
last control statement of the job.

Whenever an IBM 1442 or 2520 Card Read
Punch is assigned to SYSRDR and also to
SYSPCH, a number of blank cards sufficient
for punching the module must follow each
PUNCH control statement. This is to pre-
vent erroneously punching the cards of a
following job step. Any extra cards that
are not needed are automatically bypassed.

Display and Punch

The display-and-punch function is used to
combine the separate operations of the
display function and the punch function.
The output of the display-and-punch func-
tion is identical to that described in the
two preceding subsections. Any number of
modules in the relocatable library may be
displayed and punched within a single run.
The last card punched is a /#* statement.

The DSPCH control statement is used to
convert modules in the relocatable library
to printed and punched-card output. The
DSPCH control statement is in one of the
following formats.

DSPCH modulell,module2,...]
DSPCH progl.ALL[,prog2.ALL,...]
DSPCH ALL

The first format is used if only speci-
fic modules are to be displayed and
punched. The entry in the operation field
is DSPCH. The entry in the operand field,
module, represents the name of the module
to be displayed and punched. If more than
one module is to be displayed and punched,
the module names are separated by commas.
Module names must be from one to eight.
characters long.

The second format is used when an entire
program is to be displayed and punched.
The entry in the operation field is DSPCH.
In the operand field, prog refers to the
first three characters of the modules used
to build the program. (All IBM-supplied
modules in the relocatakle library making
up a program have the same first three
characters, such as IJQ for the Assembler
and IJs for COBOL.) The three characters
are followed by a period and ALL.

The third format is used if the entire
relocatable library is to be displayed and

punched. The entry in the operation field
is DSPCH. The entry in the operand field
is ALL.

When SYSPCH is assigned to a tape or
disk unit, each card image is preceded by a
stacker-select character.

For the display and punch function,
SYSRDR must be assigned to a card reader, a
tape unit, or a disk unit. SYSLST must be
assigned to a printer, a tape unit, or a
disk unit. SYSPCH must be assigned to a
card punch, a tape unit, or a disk unit.
SYSLOG must be assigned to a printer-
keyboard.
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Control statement input for the display-
and-punch function, read from the device
assigned to SYSRDR, is as follows:

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSLST, SYSPCH,
and SYSLOG. The ASSGN statements are
followed by

3. The EXEC RSERV control statement, fol-
lowed by

4, The DSPCH control statement(s), fol-
lowed by

5. The /* control statement, followed by

6. Control statements for a succeeding job
step, or

7. The /& control statement, which is the
last control statement of the job.

Whenever an IBM 1442 or 2520 card Read
Punch is assigned to SYSRDR and also to
SYSPCH, a number of blank cards sufficient
for punching the module must follow each
DSPCH control statement. This is to pre-
vent erroneously punching the cards of a
following job step. Any extra cards that
are not needed are automatically bypassed.

LIBRARIAN FUNCTIONS: SOURCE STATEMENT

LIBRARY

This section describes the maintenance and
service functions that relate to the source
statement library. The copy function forx
the source statement library is discussed
in the section entitled Copy Function.

MAINTENANCE FUNCTIONS

To request a maintenance function for the
source statement library, use the following
EXEC control statement.

// EXEC MAINT

One or more of the five maintenance
functions can be requested within a single
run. Any number of books within the source
statement library can be acted upon in this
run. Further, one or more of the mainten-
ance functions for either of the other two
libraries (core image or relocatable) can
be requested within this run; the same
MAINT program maintains all three librar-
ies.

Catalog

The catalog function adds a book to a sub-
library of the source statement library.
Card input for the catalog function is from
the device assigned to SYSIPT. BooOKks to be
cataloged in the source statement library
can be in any order. Any number of books
can be added within a single run.

A book added to a sub-library of the
source statement library is removed by
using the delete function.

The catalog function implies a delete
function. Thus, if a kook exists in a
sub-library with the same name as a book to
be cataloged, that module in the sub-
library is deleted.

The CATALS control statement is required
to add a book to a sublibrary of the source
statement library. It is read from the
device assigned to SYSRDR and is in the
following format.

CATALS sublik.bookname

The operation field contains CATALS.
The qualifier sublib in the operand field
represents the sublibrary to which the book
is to be cataloged and can be:

A for the Assembler sub-library
C for the COBOL sublibrary.

bookname in the operand field represents
the name of the book to be cataloged. The
bookname is one to eight alphameric
characters, the first of which must be
alphabetic.

Books that are to be cataloged in a
sub-library of the source statement library
must be preceded and followed by special
statements indicating the beginning and the
end of a book.

Macro definitions that are to be catal-
oged in the Assembler sublibrary are
preceded by the MACRO statement and are
followed by the MEND statement. MACRO is
the standard macro definition header state-
ment; MEND is the standard macro definition
trailer statement.

When books to be retrieved by the Assem-
bler COPY statement are to be cataloged to
the Assembler sublibrary, the Assembler END
statement should not be included in the
book. (Assembler does not recognize END
statements from the source statement
library.)

Books other than macro definitions that
are to be cataloged in either the Assembler
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or COBOL sublibrary of the source statement
library are preceded and followed by a
BKEND statement. A BKEND statement must
precede each book, and a BKEND statement
must follow each book. If desired, the
BKEND statement may precede and follow a
macro definition (in addition to the MACRO
and MEND statements). This would be desir-
able when the options provided in the BKEND
statement are required. The statement is
in the following format.

BKEND [sub.bookl, [SEQNCE], [count], [CMPRSD]

The entry in the operation field is BKEND.
All operand entries are optional. When
used, the entries must be in the prescribed
order, and need appear only in the BKEND
statement preceding the book to be catal-
oged. The first entry in the operand
field, sub.book, is identical to the oper-
and of the CATALS control statement. If
the second operand, SEQNCE, is specified,
columns 76 to 80 of the card images making
up the book are checked for ascending
sequence numbers. The count operand speci-
fies the number of card images in the book.
When used, the card input is counted,
beginning with the preceding BKEND state-
ment and including the following BKEND
statement. If an error is detected in
either the sequence checking or the card
count, an error message is printed. The
error can be corrected, and the book can be
recataloged. The CMPRSD operand indicates
that the book to be cataloged in the
library is in the compressed format, output
as a result of specifying CMPRSD when per-
forming a PUNCH or DSPCH service function.

For the catalog function, SYSRDR must be
assigned to a card reader, a tape unit, or
a disk unit. SYSIPT must be assigned to a
card reader, a tape unit, or a disk unit.
SYSLST must be assigned to a printer, a
tape unit, or a disk unit, and SYSLOG must
be assigned to a printer-keyboard.

Control statement input, read from the
device assigned to SYSRDR, is as follows:

1. The JOB control statement, followed by

2. The ASSGN control statements if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSIPT, SYSIST,
and SYSLOG. The ASSGN statements are
followed by

3. The EXEC MAINT control statement,
lowed by

fol-
4. The CATALS control statement(s), fol-
lowed by

5. The /% control statement if other job
steps are to follow, or

6. The /& control statement, which is the
last control statement of the job.

Card image input, read from the device
assigned to SYSIPT, is as follows:

1. The BKEND statement, and/or the MACRO
header statement if the book is a macro
definition, followed by

2. The book to be cataloged, followed by

3. The BKEND statement, and/or the MEND
trailer statement if the book is a
macro definition. If a BKEND statement
precedes a book, one must also follow
it.

If SYSRDR and SYSIPT are assigned to the
same device, the books to be cataloged
immediately follow their respective CATALS
control statements.

Delete

The delete function is used to remove ref-
erences to specific books in a sub-library
of the source statement library. The func-
tion can also be used to delete an entire
sublibrary. Any number of books can be
deleted during a single run. The books are
not physically deleted from the sub-
library; rather, the entry in the source
statement directory describing the book is
deleted. Books can be physically removed
from the library (after the delete function
has removed the entry from the directory)
by performing a condense function. See the
suksection entitled Condense.

The DELETS control statement is used to
delete books from the source statement
library. The control statement is in one
of the following formats.

DELETS sublib.bookl(,sublib.book2,...]
DELETS sublib.ALL

The first format is used if only
specific books are to be deleted. The
entry in the operation field is DELETS.
The qualifier sublib in the operand field
represents the sublibrary containing the
book to be deleted and can be:

A for the Assemkler sublibrary

C for the COBOL sublibrary.
book in the operand field represents the
name of the book in the sublibrary to be
deleted. If more than one book is to be

deleted, the entries must be separated by
commas. If books to be deleted are in the
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same sublibrary, subsequent book names need
not be qualified. (The Librarian assumes
that nonqualified books are in the last
sublibrary specified. If a sublibrary is
never specified, the Librarian assumes the
book is in the Assembler sublibrary.) The
name of the book can be of any length;
however, a maximum of the first eight char-
acters is used to locate and delete the
book. Continuation statements are not
recognized.

The second format is used if an entire
sublibrary is to be deleted. The entry in
the operation field is DELETS. The first
entry in the operand field is the name of
the sublibrary to be deleted. The qualifi-
er sublib represents the sublibrary con-
taining the book to be deleted and can be:

A for the Assembler sublibrary
C for the COBOL sublibrary.

The second entry in the operand field is
ALL. The two entries must be separated by
a period.

Whenever a DELETS statement causes the
active blocks of the library to reach zero,
the system status record is reset to show
that all library blocks are now available
to the system. Therefore, it is unneces-
sary to perform a condense function on the
library when there are no active blocks.

For the delete function, SYSRDR must be
assigned to a card reader, a tape unit, or
a disk unit. SYSLST must be assigned to a
printer, a tape unit, or a disk unit, and
SYSLOG ‘must be assigned to the printer-
keyboard.

control statement input for the delete
function, read from the device assigned to
SYSRDR, is as follows:

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSLST, and
SYSLOG. The ASSGN statements are fol-
lowed by

3. The EXEC MAINT control statement, fol-
lowed by

4. The DELETS control statement(s), fol-
lowed by

5. The /% control statement if other job
steps are to follow, or

6. The /& control statement, which is the
last control statement of the job.
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Rename

The rename function is used to change the
name of a book in the source statement
library to another name.

The RENAMS control statement is used to
achieve the rename function. As soon as
the statement is processed, the system
recognizes only the new book-name. The
RENAMS statement is in the following for-
mat.

RENAMS sublib.oldname,sublib.newname
[,sublib.oldname,sublib.newname, ...}

The operation field contains RENAMS.
The qualifier sublib in the operand field
represents the sublibrary containing the
book to be renamed and can be:

A for the Assembler sublibrary
C for the COBOL sublibrary.

oldname and newname represent the old book-
name and the new book-name. If the subli-
brary is specified for the newname, it must
be the same as for the oldmame. If no
sublibrary is specified for the newname, it
is assumed to be the same as for the old-
name. If no sublibrary is specified for
the oldname, the book is assumed to be in
the Assembler sublibrary. The entries in
the operand field must be separated by
commas. The names in the operand field can
be of any length; however, only a maximum
of the first eight characters is used by
the system to locate and rename the book.

Any number of RENAMS control statements
can be used for the source statement
library within a single run.

For the rename function, SYSRDR must be
assigned to a card reader, a tape unit, or
a disk unit. SYSLST must be assigned to a
printer, a tape unit, or a disk unit, and
SYSLOG must be assigned to the printer-
keyboard.

Control statement input for the rename
function, read from the device assigned to
SYSRDR, is as follows:

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSLST, and

SYSLOG. The ASSGN statements are fol-
lowed by
3. The EXEC MAINT control statement, fol-
lowed by
Programs



4. The RENAMS control statement(s),
lowed by

fol-

5. The /#% control statement if other job
steps are to follow, or

6. The /& control statement, which is the
last control statement of the job.

Condense

The condense function is used to eliminate
vacancies, resulting from delete or catalog
functions, between books in the source
statement library. The condense function
is used whenever a number of vacancies have
accumulated within the library.

The CONDS control statement, in the
following format, is used to condense the
source statement library.

CONDS SL

The operation field contains CONDS. The

operand field contains SL.

For the condense function, SYSRDR must
be assigned to a card reader, a tape unit,
or a disk unit. SYSLST must be assigned to
a printer, a tape unit, or a disk unit, and
SYSLOG must be assigned to the printer-
keyboard.

Control statement input for the condense
function, read from the device assigned to
SYSRDR, is as follows:

1. The JOB control statement, followed by

2. The ASSGN statements, if the current
assignments are not those required.
The ASSGN statements that can be used
are SYSRDR, SYSLST, and SYSLOG. The
ASSGN statements are followed by

3. The EXEC MAINT control statement,
followed by

4. The CONDS control statement, followed
by

5. The /* control statement if other job
steps are to follow, or

6. The /& control statement, which is the
last control statement of the job.

SERVICE FUNCTIONS

To request a service function for the
source statement library, use the following
EXEC control statement.

/7 EXEC SSERV

One or more of the three service func-
tions can be requested within a single run.
Any number of books within the source
statement library can ke acted upon in this
run.

Display

The display function is used to get a prin-
tout of a book in the source statement
library. Any number of books can be dis-
played within a single run.

Books are displayed in the card image
format. ' Each book is preceded and followed
by a BKEND statement.

The DSPLY control statement in one of
the following formats is used to display
books in the source statement library.

DSPLY sublib.bookl[,sublib.book2,...]
DSPLY sublib.ALL

The first format is used if only speci-
fic books are to be displayed. The entry
in the operation field is DSPLY. The
qualifier sublib in the operand field rep-
resents the sublibrary containing the book
to be displayed and can be:

A for the Assemkler sublibrary
C for the COBOL suklibrary.

book in the operand field represents the
name of the book in the sublibrary to be
displayed. If more than one book is to be
displayed, the entries must be separated by
commas. If books to be displayed are in
the same sublibrary, subsequent book names
need not be qualified. (The Librarian
assumes that nonqualified books are in the
last sublibrary specified. If a sublibrary
is never specified, the Librarian assumes
the book is in the Assembler sublibrary.)
The names of the books in the operand field
can be from one to eight characters in
length. Continuation statements are not
recognized.

The second format is used if an entire
sublibrary is to be displayed. The entry
in the operation field is DSPLY. The first
entry in the operand field is the name of
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the sublibrary to be displayed.
fier sublib can be:

The gquali-

A for the Assembler sublibrary
C for the COBOL sublibrary.

The second entry in the operand field is
ALL. The two entries must be separated by
a period.

For the display function, SYSRDR must be
assigned to a card reader, a tape unit, or
a disk unit. SYSLST must be assigned to a
printer, a tape unit, or a disk unit. SYS-
LOG must be assigned to a printer-keyboard.

control statement input for the display
function, read from the device assigned to
SYSRDR, is as follows:

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSLST, and
SYSLOG. The ASSGN statements are fol-
lowed by

3. The EXEC SSERV control statement, fol-
lowed by

4. The DSPLY control statement(s), fol-
lowed by

5. The /% control statement if other job
steps are to follow, or

6. The /& control statement, which is the
last control statement of the job.

Punch

The punch function is used to convert a
book in the source statement library into a
punched-card output deck. The resulting
punched-card deck consists of card images
of the book in the library. If the option-
al operand, CMPRSD , is specified, the card
images are punched in the compressed form
in which they are stored in the library.
Each book is preceded by CATALS and BKEND
statements and followed by a BKEND state-
ment. The last book punched is followed by
a BKEND statement and a /* statement.

Any number of books in the source state-
ment library can be punched within a single
run.

The PUNCH control statement in one of
the following formats is used to convert
books in the source statement library to
punched-card output.

PUNCH sub.bookl [, sub.book2,...} [,CMPRSD]
PUNCH sub.ALL[,CMPRSD]

The first format is used if only speci-
fic books are to be punched. The entry in
the operation field is PUNCH. The qualifi-
exr sub in the operand field represents the

sublibrary containing the book to be
punched and can be:

A for the Assembler sublibrary
C for ‘the COBOL sublibrary.

book in the operand field represents the
name of the book in the sublibrary to be
punched. The entry CMPRSD is used if the
books are to be punched in the compressed
form in which they are stored in the
library. When this option is elected, the
cards are punched in the first seventy-one
columns. If more than one book is to be
punched, the entries must be separated by
commas. If books to be punched are in the
same sublibrary, subsequent book names need
not be qualified. (The Librarian assumes
that non-qualified books are in the last
sub-library specified. If a sub-library is
never specified, the Librarian assumes the
book is in the Assembler sublibrary.) The
names of the books in the operand field can
be from one to eight characters long. Con-
tinuation statements are not recognized.

The second format is used if an entire
sublibrary is to be punched. The entry in
the operation field is PUNCH. The first
entry in the operand field is the name of
the sublibrary to be punched. The qualifi-
er sub can be:

A for the Assembler sublibrary
C for the COBOL sublibrary.

The second entry in the operand field is
ALL. The entry CMPRSD is used if the books
are to be punched in the compressed format.
A /% statement will always be punched at
the end of the output. When SYSPCH is
assigned to a tape unit or disk unit, each
card image is preceded by a stacker-select
character.

For the punch function, SYSRDR must be
assigned to a card reader, a tape unit, or
a disk unit. SYSPCH must be assigned to a
card punch, a tape unit, or a disk unit.
SYSLST must be assigned to a printer, a
tape unit, or a disk unit, and SYSLOG must
be assigned to a printer-keyboard.

control statement input for the punch
function, read from the device assigned to
SYSRDR, is as follows:

1. The JOB control statement, followed by
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2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSPCH, SYSLST,
and SYSLOG. The ASSGN statements are
followed by

3. The EXEC SSERV control statement,
lowed by

fol-

4. The PUNCH control statement(s), fol-
lowed by

5. The /* control statement, followed by

6. Control statements for a succeeding job
step, or

7. The /& control statement, which is the
last control statement of the job.

Whenever an IBM 1442 or 2520 card Read
Punch is assigned to SYSRDR and also to
SYSPCH, a number of blank cards sufficient
for punching the book must follow each
PUNCH control statement. This is to pre-
vent erroneously punching the cards of a
following job step. Any extra cards that
are not needed are automatically bypassed.

Display and Punch

The display-and-punch function is used to
combine the separate operations of the
display function and the punch function.
The output of the display-and-punch func-
tion is identical to that described in the
two preceding subsections. Any number of
books in the source statement library can
be displayed and punched within a single
run.

The DSPCH control statement in one of
the following formats is used to convert
books in the source statement library to
printed and punched-card output.

DSPCH sub.bookl(,sub.book2,...]1[,CMPRSD]
DSPCH sub.ALL{,CMPRSD]

The first format is used if only speci-
fic books are to be displayed and punched.
The entry in the operation field is DSPCH.
The qualifier sub in the operand field
represents the sublibrary containing the
book to be displayed and punched and can
be:

A for the Assembler sublibrary
C for the COBOL sublibrary.

book in the operand field represents the
name of the book in the sublibrary to be

displayed and punched. The entry CMPRSD is
used if the books are to be punched in the
compressed format, but printed in the orig-
inal card image format. If more than one
bock is to be displayed and punched, the
entries must be separated by commas. If
books to be displayed and punched are in
the same sublibrary, subsequent book names
need not be qualified. (The Librarian
assumes that nonqualified books are in the
last sublibrary specified. If a sublibrary
is never specified, the Librarian assumes
the book is in the Assembler sublibrary.)
The names of the books in the operand field
can be from one to eight characters long.
Continuation statements are not recognized.
A /% statement will be punched at the end
of the output.

The second format is used if an entire
sublibrary is to be displayed and punched.
The entry in the operation field is DSPCH.
The first entry in the operand field is the
name of the sublikrary to be displayed and
punched. The qualifier sub can be:

A for the Assemkler sublibrary
C for the COBOL sublibrary.

The second entry in the operand field is
ALL. The entry CMPRSD is used if the books
are to be punched in the compressed format.
When SYSPCH is assigned to a tape or disk
unit, each card image is preceded by a
stacker-select character.

For the display and punch function,
SYSRDR must be assigned to a card reader, a
tape unit, or a disk unit. SYSLST must be
assigned to a printer, a tape unit, or a
disk unit. SYSPCH must be assigned to a
card punch, a tape unit, or a disk unit.
SYSLOG must be assigned to a printer-
keyboarad.

Control statement input for the display-
and-punch function, read from the device
assigned to SYSRDR, is as follows:

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSLST, SYSPCH,
and SYSLOG. The ASSGN statements are
followed by

3. The EXEC SSERV control statement, fol-
lowed by

4. The DSPCH control statement(s), fol-
lowed by

5. The /% control statement, followed by
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6. Control statements for a succeeding job
step, or

7. The /& control statement, which is the
last control statement of the job.

Whenever an IBM 1442 or 2520 Card Read
Punch is assigned to SYSRDR and also to
SYSPCH, a number of blank cards sufficient
for punching the book must follow each
DSPCH control statement. This is to pre-
vent erroneously punching the cards of a
following job step. Any extra cards that
are not needed are automatically bypassed.

LIBRARIAN FUNCTIONS: DIRECTORIES

This section describe% the service func-
tion, display, that relates to the five
directories. The copy function for these
directories are discussed in the section
copy Function.

To request the display service function
for a directory (core image directory,
relocatable directory, source statement
directory, transient directory, or system
directory), use the following EXEC control
statement.

// EXEC DSERV

The display function is used to print
the status of the directories defined for
the system. Any number of directories can
be displayed within a single run. No
directory is displayed more than once in
the same job step. The system directory is
unconditionally displayed.

Each printed line contains one entry in
the directory.. All fields in the directory
are headed by the title DEC (decimal) or
HEX (hexadecimal).

Each printed directory is preceded by a
header that contains the name of the direc-
tory in EBCDIC characters.

The DSPLY control statement in the fol-
lowing format is used to display specific
directories or all directories.

DSPLY diri1(,dir2,...]
DSPLY ALL

The first format is used if only speci-
fic directories are to be displayed. The
entxy in the operation field is DSPLY. The
entry in the operand field, dir, represents
the name of the directory to be displayed.
It can be:

1. TD for the transient directory. The

transient directory shows the routines
processed in the transient area and
some frequently used library routines.
2. CD for the core image directory.
3. RD for the relocatakle directory.
4. sD for the source statement directory.
If more than one directory is to be dis-
played, the symbols for the directories
must be separated by a comma and can be in
any order.

The second format is used if all five

directories are to be displayed. The entry
in the operation field is DSPLY. The entry
in the operand field is AlLL. In the

absence of DSPLY, only a system directory
is displayed. No more than one display of
each directory is provided during each
execution of DSERV.

For the display function, SYSRDR must be
assigned to a card reader, a tape unit, or
a disk unit. SYSLST must be assigned to a
printer, a tape unit, or a disk unit. S¥YS-
LOG must be assigned to a printer-keyboard.

control statement input for the display
function, read from the device assigned to
SYSRDR, is as follows:

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSLST, and
SYSLOG. The ASSGN statements are fol-
lowed by

3. The EXEC DSERV control statement, fol-
lowed by

4. The DSPLY control statement, followed
by

5. The /* control statement if other job
steps are to follow, or

6. The /& control statement, which is the
last control statement of the job.

REALLOCATION FUNCTION

The reallocation function is used to redef-
ine the number of tracks and cylinders
allotted to the libraries and directories
on a disk resident system. Any number of
libraries or directories can be reallocated
within a single run. The reallocation
function can be used to increase, decrease,
eliminate, or add specified areas in the
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disk resident system. Each area that is
reallocated is automatically condensed.
The EXEC control statement required to
perform a reallocation function is in the
following format. Note that any other
maintenance function (catalog, delete, or
rename) for the three libraries may be
performed in this run.

// EXEC MAINT

Associated with the EXEC statement for
the reallocation function is the ALLOC
control statement. The ALLOC control
statement is in the following format.

ALLOC id=cylin(track) [,id=cylin(track),...]

The operation field contains ALLOC. The
entry, id, in the operand field refers to
the specific library and directory being
reallocated and can be one of the following
entries.

CL for the core image library
and directory

RL for the relocatable library
and directory

SL for the source statement library
and directory.

The entry, cylin, in the operand field
refers to the number of cylinders that
contain the specified library. The entry,
track, is enclosed within parentheses and
refers to the number of tracks that contain
the specified library directory. The
tracks allocated to the directory are con-
tained in the cylinders allocated to the
library. The keyword operands are sepa-
rated by a comma if more than one operand
is present. For maximum efficiency, all
requested operands should be entered on one
statenment.

When reallocation is being performed,
only the areas being changed in the resi-
dent disk pack need be specified.

Consider this example.
ALLOC CL=16(1),SL=4(1)

In the example, the core image library
would contain 16 cylinders and the core
image directory would be in the first track
of the first cylinder allocated to the
library. The source statement library
would@ contain 4 cylinders and the source
statement directory would be in the first
track of the first cylinder allocated to
the library.

For- the reallocation function, SYSRDR
must be assigned to a card reader, a tape
unit, or a disk unit. SYSLST must be
assigned to a printer, a tape unit, or a

disk unit, and SYSLOG must be assigned to a
printer-keyboard.

When executing the reallocation function
of MAINT, a file must ke defined for
IJSYSRES on SYSRES via VOL, DLAB, and XTENT
control statements. The information needed
for this file is the same as for the
IJSYSRES file of the copy disk function
(see Copy Function), except that the sym-
bolic unit is SYSRES instead of SYS002.

Control statement input for the reallo-
cation function, read from the device
assigned to SYSRDR, is as follows:

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSLST, and
SYSLOG. The ASSGN statements are fol-
lowed by

3. VOL, DLAB, and XTENT statements for the
disk residence, followed by

4, The EXEC MAINT control statement, fol-
lowed by

5. The ALLOC control statement, followed
by :

6. The /* control statement if other job
steps are to follow, or

7. The /& control statement, which is the
last control statement of the job.

COPY FUNCTION

The copy function is used to copy the sys-
tem residence either selectively or com-
pletely. Along with the actual copying,
the number of tracks and cylinders allocat-
ed to libraries and/or directories of the
new system pack can be redefined.

The device number of the disk pack on
which the disk resident system is to be
copied is assigned to SYS002.

By using the ALLOC statement, described
in the section entitled Reallocation Func-
tion, the number of tracks and cylinders
allocated to the libraries and the directo-
ries can be respecified, if required, for
the new system. The ALLOC statement in no
way affects the old system. If the number
of tracks and cylinders allocated to the
new libraries and/or directorieées is not to
differ from the o0ld system, no ALLOC state-
ment is required. If the ALLOC statement
is used, only the areas being changed in
the new system pack need be specified.
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A complete copy consists of copying each
directory, library, and any other area on
the residence pack. The selective copy
consists of copying only particular librar-
ies, or specific programs, modules, or
books within libraries. When either kind
of copy (complete or selective) is per-
formed, all libraries are automatically
condensed.

The EXEC statement for the copy function
is in the following format.

// EXEC CORGz

Associated with the EXEC statement for
the copy function is the COPYC, COPYR, or
COPYS control statement for the core image
library, relocatable library, or source
statement library, respectively. A fourth
control statement, COPY, is provided when
the complete system is to be coried.

The COPYC control statement is used to
specify the phases or programs in the core
image library that are to be copied. It is
in one of the following formats.

COPYC phasell,phase2,...]
COPYC progl.ALL([,prog2.ALL,...]
COPYC ALL

The first format is used when specific
phases are to be copied. The entry in the
operation field is COPYC. The entry,
phase, in the operand field represents the
name(s) of the phase(s) to be copied.
Entries in the operand field must be sepa-
rated by commas.

The second format is used when specific
programs are to be copied. The entry in
the operation field is COPYC. The entry,
pProg.ALL, in the operand field represents
the name of the program to be copied. prog
is the first four characters of the program
name. (All phases within a program have
the same first four characters.) progq is
followed by a period and ALL. Entries in
the operand field must be separated by
commas.

The third format is used to copy the
complete core image library. The entry in
the operation field is COPYC. The entry in
the operand field is ALL.

The COPYR control statement is used to
specify the modules in the relocatable
library that are to be copied. It is in
one of the following formats.

COPYR modulel(,module2,...]

COPYR progl.ALL[,prog2.ALL,...J]

102

COPYR ALL

The first format is used when specific
modules are to be copied. The entry in the
operand field is COPYR. The entry, module,
in the operand field represents the name(s)
of the module(s) to be copied. Entries in
the operand field must be separated by
conmas .

The second format is used when specific
programs are to copied. The entry in the
operation field is COPYR. The entry, proq,
in the operamd field represents the name of
the program to be copied. prog is the
first three characters of the program name.
(A1l modules within an IBM-supplied program
have the same first three characters, such
as IJB for the Supervisor and IJK for

PL/1.) prog is followed by a period and
ALL. Entries in the operand field must be

separated by commas.

The third format is used to copy the
complete relocatable library. The entry in
the operation field is COPYR. The entry in
the operand field is AILL.

The COPYS control statement is used to
specify the books in the source statement
likrary that are to be copied. It is in
one of the following formats.

COPYS sublib.bookl[,sublib.book2,...]
COPYS sublib.ALL
COPYS ALL

The first format is used when specific
books are to be copied. The entry in the
operation field is COPYS. The qualifier
sublib in the operand field represents the
name of the sub-library containing the book
and can be:

A for the Assembler sub-library
C for the COBOL sub-library.

book represents the name(s) of the book(s)
to be copied.

The second format is used when an entire
sub-library is to be copied. The entry in
the operation field is COPYS. The entry,
suklib, in the operand field represents the
name of the sub-library to be copied and
can be A or C. The qualifier sublib is
followed by a period and ALL.

The third format is used to copy the
complete source statement library. The
entry in the operation field is COPYS.
entry in the operand field is ALL.

The

The COPY control statement is used to
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copy the complete system. It is in the

following format.
COPY ALL

The entry in the operation field is
COPY. The entry in the operand field is
AlLL.

Any number of elements of a particular
library can be specified in one control
statement. Continuation statements are not
valid. All entries in the operand field
must be separated by commas. Each library
that is to be selectively copied requires a
separate group of control statements. When
a selective copy is performed, all elements
of a particular library must be acted upon
before the elements of any succeeding
library.

The following functions are performed
automatically by the CORGZ program:

. All programs essential to a minimum
system will be copied. These programs
include all logical and physical tran-
sients, IPL, Supervisor, Jok Control,
and Linkage Editor.

. The standard labels of track zero of
the label cylinder of SYSRES will be
copied to track zero of the label cyl-
inder of s¥Ys002.

When executing the copy disk (CORGZ) func-
tion, a file must be defined for IJSYSRES
on SYS002 via VOL, DLAB, and XTENT control
statements. The filename on the VOL state-
ment must be IJSYSRES. The file identifi-
cation portion of the DLAB statement can be
as shown in the example of the copy func-
tion.

The lower extent for this file must be
cylinder zero, track one, and the upper
extent must include the label cylinder.

The label cylinder is one cylinder reserved
for label information, and is located
immediately after the last cylinder of the
source statement library.

The following is an example of a valid
jok setup for the copy function:

Example:

r

| Col.

| 72

|

|7/ JOB  COPY |
|7/ ASSGN SYs002,X°'191°

|77 VOL SYS002, IJSYSRES

|7/ DLAB 'DOS SYSTEM RESIDENCE FILE 1111111°, C

| 0001,66001,99365, '

|7/ XTENT 1,000,000000001,000121009,'111111°*,5YS002

|// EXEC CORGZ

| ALLOC CL=60(10),RL=30(10),SL=30(10)
1 CORPY ALL

|7+

|78

',SD

For the copy function, SYSRDR must be
assigned to a card reader, a tape unit, or
a disk unit. SYS002 must be assigned to a
disk unit. SYSLST must be assigned to a
printer, a tape unit, or a disk unit, and
SYSLOG must be assigned to a printer-
keyboard.

Control statement input for the copy
function, read from the device assigned to
SYSRDR, is as follows:?

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, S¥S002, SYSLST,
and SYSIOG. The ASSGN statements are
followed by

3. VoL, DLAB, and XTENT statements for the
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disk pack on which the system residence
is to be copied, followed by

4. The EXEC CORGZ control statement, fol-
lowed by

5. The ALLOC control statement, if
required, followed by

6. The COPY control statement(s), followed
by

7. The /* control statement if other jobs
are to follow, or

8. The /& control statement, which is the
last control statement of the job.

PUNCH SERVICE FUNCTION: SPECIAL
CONSIDERATIONS

As noted in the preceding sections, it is
possible to perform a punch service func-
tion for the relocatable library or the
source statement library and assign SYSPCH
to a tape unit or disk extent. The output
from the relocatable library contains not
only the module(s), but also a CATALR con-
trol statement preceding each module. A /*
statement follows the last module output.
For the source statement library, the out-
put contains not only the book(s), but also
a CATALS and BKEND statement preceding each
book and a BKEND statement following each
book. A /# statement follows the last
BKEND statement of the last book output.

This output can be used in two ways. A
utility program (tape-to-card or
disk-to-card) can be used to punch the
modules or books, or the tape or disk can
be used as input for a relocatable or
source statement library. Wwhen the latter
is true, a special control statement
(IPTCTRL) is .required to transfer control
from SYSRDR (from which all librarian con-
trol statements are normally read) to
SYSIPT (on which the librarian control
statements -- CATAIR or CATALS =-- are
actually located). This control statement
is in the following format.

IPTCTRL

The operation field contains IPTCTRL; the
operand field is blank.

The placement of the IPTCTRL statement
in the control statement input stream
depends on the requirements of the user.
When the statement is read, it immediately
transfers control from SYSRDR to SYSIPT.
SYSIPT should be assigned temporarily for
this operation when the input is on tape.
When input is on disk, however, SYSIPT must
be assigned permanently.

CONDENSE MAINTENANCE FUNCTION:

When a permanent assignment for SYSIPT
is made, the IPTCTRL statement must be
followed by a CLOSE command on SYSRDR that
reassigns SYSIPT to an alternate device.
This command can be followed in the input
stream by a /& statement, if it is the last
statement of the job, or by any other job
control statement.

Note that if this reassignment is not
made, SYSIPT is advanced to a nonexistent
/& after reading the /& statement on
SYSRDR.

The user also may create a tape or disk
such as is output by the punch service
function. An additional facility is pro-
vided allowing control to be returned to
SYSRDR without ending the job step current-
ly being processed. With a tape or disk
produced by the punch service function, the
last record is a /* control statement which
ends the job step. Instead of the /%, the
user can have a RDRCTRL statement as the
last record, permitting control to return
to SYSRDR. This statement is in the fol-
lowing format:

RDRCTRL

The operation field contains RDRCTRL; the
operand field is blank.

SPECIAL

CONSIDERATIONS

The condense maintenance function can be
performed automatically at the end of a
catalog or delete maintenance function
under the control of an installation speci-
fied parameter. The parameter is stored in
the system directory. It indicates that

‘when the number of blocks available in the

corresponding library is less than the
number specified by the parameter, the
condense function is performed for that
library. The system interrogates the par-
ameter at the completion of each mainten-
ance function for the library. If a con-
dense function is to be performed, a mes-
sage is printed on the printer-keyboard
(SYSLOG) to inform the operator that the
library is to be condensed. If multi-
programming is in progress and the core
image library should be condensed, the
automatic condense function will be sup-
pressed. (Multiprogramming has no effect
on a condense function for either the relo-
catable or source statement library.)

The CONDL control statement (as opposed
to the CONDS control statement for a user-
specified condense function) informs the
MAINT librarian program that a parameter to
specify an automatic condense is to be set.
The CONDL control statement is in the
following format.
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CONDL lib=nnnnn(,lib=nnnnn(, lib=nnnnn)]

The entry in the operation field is CONDL.
In the operand field, the entry lib is CL
for the core image library, RL for the
relocatable library, and SL for the source
statement library. The entry nnnnn rep-
resents the number of blocks specified for
the specific library and is from one to
five decimal digits. The maximum value of
nnnnn is 65536. Note that each track of
the core image library contains 2 blocks,
each track of the relocatable library con-
tains 9 blocks, and each track of the
source statement library contains 16
blocks.

If 0 (zero) is specified for nnnnn, an
automatic condense will not be performed

for the specific library. If the number of
blocks specified exceeds the number of
blocks allocated for the library, a con-
dense is performed each time deleted blocks
appear in the library at the end of a main-
tenance function. When the system is
copied onto another pack, the condense
limit on SYSRES is also copied.

The condense limits will be displayed
with the system status on a DSERV and at
the end of a maintenance job.

The control statement input to establish
a value for an automatic condense is the
same as that for a user-specified condense.
See any of the subsections entitled Con-
dense for a description of the control
statement input.
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File Name :J::l:e' System Code
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Format Volume Extent Bytes used
Option Record  Key Identifier Sequence Count "~ in last block
Codes  Length Location Number of directory
Reserved 1011I92) 13) 14 15 16 17 8l 20 First Extent Additional Extent Additional Extent 33
. Second. @
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[T 1] Teieelelslefelfelolafelzle] o] [ T EEEIEEE [ S [ [TTTITT e [T T[T
Record Block Key Data Set Extent Type_] ng:‘ieu:"‘“
Format Length Length Indicators Indicator Number
Format 1: This format is common to all data files on Direct Access Storage Devices.
FIELD NAME AND LENGTH DESCRIPTION FIELD NAME AND LENGTH DESCRIPTION
. FILE NAME This field serves as the key portion of Note: The Disk Operating System
44 bytes, alphameric the file label. compares the entire field
EBCDIC against the file name given in

Each file must have o unique file name .
Duplication of file names will cause

retrieval errors,

The file name can

consist of three sections:

1.

File 1D is an alphameric name
assigned by the user and identifies
the file. Can be 1-35 bytes if
generation and version numbers
are used, or 1-44 bytes if they
are not used.

Generation Number. If used, this
field is separated from File ID by a
period. It has the format Gnnnn, where
G identifies the field as the generation
number and nnnn (in decimal) identifies
the generation of the file.

Version Number of Generation.

If used, this section immediately follows
the generation number and has the format
Vnn, where V identifies the field as the
version of generation number and nn

(in decimal) identifies the version of
generation of the file,

the DLAB card. The generation
and version numbers are treated
differently by Operating
System/360,

The remaining fields comprise the DATA portion of the file label:

2.

FORMAT IDENTIFIER
1 byte, EBCDIC numeric

FILE SERIAL NUMBER
6 bytes, alphameric EBCDIC

VOLUME SEQUENCE
NUMBER 2 bytes, binary

CREATION DATE
3 bytes, discontinuous binary

= Format 1

Uniquely identifies a file/volume
relationship. It is identical to the
Volume Serial Number of the first

or only volume of a multi-volume file.

Indicates the order of a volume relative
to the first volume on which the data
file resides.

Indicates the year and the day of the
year the file was created. It is of
the form YDD, where Y signifies the
year (0-99) and DD the day of the
year (1-366).,
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FIELD

6.

7A

78

7C

NAME AND LENGTH

EXPIRATION DATE

3 E;'es, discontinuous binary

EXTENT COUNT

BYTES USED IN LAST BLOCK
OF DIRECTORY
1 byte, binary

SPARE
1 byte

SYSTEM CODE
13 bytes

RESERVED
7 bytes

FILE TYPE
2 bytes

RECORD FORMAT
1 byte

DESCRIPTION

Indicates the year and the day of the
year the file may be deleted. The form
of this field is identical to that of Field 5.

Contains a count of the number of extents
for this file on this volume. If user labels
are used, the count does not include the
user label track. This field is maintained by
the Disk Operating System programs.

Used by Operating System/360 only for
partitioned (library Structure) data sets,

Not used by the Disk Operating System.

Reserved.
Uniquely identifies the programming system.
The character codes that can be used in this
field are limited to 09, A-Z, or blanks.
Reserved,
The contents of this field uniquely identify
the type of data file: .
Hex 4000 = Consecutive organization
Hex 2000 = Direct-access organization

Hex 8000 = Indexed=-sequential organiza-
tion

Hex 0200 = Librory organizotion

Hex 0000 = Organization not defined in
the file label.

The contents of this field indicate the type of
records contained in the file:

Bit
Position Content Meaning
Oand 1 01 Variable length
records
10 Fixed length
records
n Undefined format
2 0 No track over~
flow
1 File is organized
using track over-
flow (Operating
System/360 only)
3 0 Unblocked records

FIELD

13.

NAME AND LENGTH

OPTION CODES
1 byte

BLOCK LENGTH
2 bytes, binary

RECORD LENGTH
2 bytes, binary

KEY LENGTH
1 byte, binary

KEY LOCATION
2 bytes, binary

DATA SET INDICATORS
1 byte

DESCRIPTION

Bit
Position Content Meaning

1 Blocked records

4 0 No tryncated

records

1 Truncated
records in file

5and 6 o1 Control character
ASA code
10 Control Character
machine code
00 Control Character
not stated
7 0 Records have no
keys
s
1 Records are
written with
keys.

Bits within this field are used to in-
dicate various options used in build-~
ing the file,

Bit

0 - If on, indicates data file was
created using Write Validity
Check.

1-7 = unused

indicates the block length for fixed
length records or maximum block size
for variable length blocks.

indicates the record length for fixed
length records or the moximum record
length for variable length records.

indicates the length of the key portion
of the data records in the file,

indicates the high order postion of
the data record,

Bits within this field are used to
indicate the following:

BIT

0 If on, indicates that this is the
last volume on which this file
normally resides. This bit is used
by the Disk Operating System.
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FIELD

20.

NAME AND LENGTH

SECONDARY ALLOCATION
4 bytes, binary

LAST RECORD POINTER
5 bytes discontinuous binary

SPARE
2 bytes

DESCRIPTION FIELD

If on, indicates that the data
set described by this file must
remain in the some absolute
location on the direct access
device.

2 If on, indicates that Block
Length must always be a
multiple of 7 bytes.

3 If on, indicates that this data
file is security protected; a
password must be provided in
order to access it.

4-7 Spare. Reserved for future use.

indicates the amount of storage to be
requested for this data file ot End of
Extent. This field is used by Operating
System/360 onlys. It is not used by
the Disk Operating System routines.
The first byte of this field is an
indication of the type of allocation 22,
request, Hex code C2 (EBCDIC B )
blocks (physical records), hex code
E3 (EBCDIC T )indicates tracks, 23.
and hex code C3 (EBCDIC C )
indicates cylinders. The next three
bytes of this field is a binary number
indicating how many bytes, tracks or
cylinders are requested. 24,

points to the last record written in a

sequential or partition-organization

data set, The format is TTRLL, where

TT is the relative address of the track 25-28.
containing the last record, R is the ID

of the last record, and LL is the number

of bytes remaining on the track foliowing 29-32.
the last record. If the entire field

contains binary zeros, the last record

pointer does not apply . 33.

Reserved.

NAME AND LENGTH

EXTENT TYPE INDICATOR
1 byte

EXTENT SEQUENCE NUMBER
1 byte, binary

LOWER LIMIT
4 bytes, discontinuous binary

UPPER LIMIT
4 bytes

ADDITIONAL EXTENT
10 bytes T

ADDITIONAL EXTENT
10 bytes

POINTER TO NEXT FILE LABEL
WITHIN THIS LABEL SET
5 bytes, discontinuous binary

DESCRIPTION

indicates the type of extent with which
the following fields are associated:

HEX CODE

00 Next three fields do not indicate
any extent.

01 Prime area (Indexed Sequential);
or Consecutive areaq, etc., (i.e.,
the extent containing the user's
data records.)

02 Overflow area of an Indexed
Sequential file.

04 Cylinder Index or master Index
area of an. Indexed Sequential
file.

40 User label track area.

8n Shared cylinder indicator, where
n |, 2,04,

indicates the extent seqUence in a
multi-extent file.

the cylinder and the track address
specifying the starting point (lower
limit) of this extent component. This
field has the format CCHH,

the cylinder and the track oddress
specifying the ending point (upper
limit) of this extent component.
This field has the format CCHH.,

These fields have the same fornat as
the fields 21-24 above .

These fields have the same forinat as
the fields 21-24 above .

the address (format CCHHR) of o
continuation label if needed to
further describe the file. If field 10
indicates Indexed Sequential
organization, this field will point to
a Format 2 file label within this
label set. Otherwise, it points to a
Format 3 file label, and then only

if the file contains more than three
extent segments. This field contains
all binary zeros if no additional file
label is pointed to.
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The standard tape file label format and contents are as follows:

FIELD

1.

NAME AND LENGTH

LABEL IDENTIFIER
3 bytes, EBCDIC

FILE LABEL NUMBER
1 byte, EBCDIC

FILE IDENTIFIER
17 Eytes, EBCDIC

FILE SERIAL NUMBER
& bytes, EBCDIC

VOLUME SEQUENCE
NUMBER 4 byles

FILE SEQUENCE NUMBER

4 bytes

GENERATION NUMBER
4 bytes

VERSION NUMBER OF
GENERATION 2 bytes

DESCRIPTION

identifies the type of label
HDR = Header ~~ beginning of a data

file

EOF = End of File -- end of a set of
data

EOV = End of Volume =~ end of the
physical reel

always a |

uniquely identifies the entire file,
may contain only printable characters.

uniquely identifies a file/volume
relationship. This field is identical

to the Volume Serial Number in the
volume label of the first or only
volume of a multi-volume file or a
multi-file set. This field will normally
be numeric (000001 to 999999) but may
contain any six aphameric characters.

indicates the order of a volume in o
given file or multi-file set. The first
must be numbered 0001 and subsequent
numbers must be in proper numeric
sequence .

igns numeric seq to o file
within o multi-file set. The first
must be numbered 0001.

uniquely identifies the various editions
of the file. May be from 0001 to 9999
iin proper numeric sequence.

indicates the version of o generation
of a file,

FIELD

NAME AND LENGTH

CREATION DATE
6 bytes

EXPIRATION DATE
6 bytes

FILE SECURITY
1 byte

BLOCK COUNT
6 bytes

SYSTEM CODE
73 bytes

RESERVED

7 bytes

DESCRIPTION

indicates the year and the day of the
year that the file was created:

Position Code Meaning

1 blank none

2-3 00-99 Yeor

4-6 001-366  Day of Year

* (e.g., January 31, 1965, would be

entered as 65031).

indicates the year and the ‘day of the
year when the file may become a
scratch tape. The format of this field
is identical to Field 9. On a multi-
file reel, processed sequentially, all
files are considered to expire on the
same day .

indicates security status of the file.
0 - no security protection
= security protection. Additional
identification of the file is
required before it can be
processed .

indicates the number of data blocks
written on the file from the last
header iabel to the first trailer label,
exclusive of tape marks. Count does
not include checkpoint records. This
field is used in trailer lobels,

uniquely, identifies the programming
system.

Reserved. Should be recorded as
blanks.
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APPENDIX C:

OPERATOR-TO-SYSTEM COMMANDS

PART 1. JOB CONTROL COMMANDS
Operation Operand Remarks
ASSGN SYSxxx,address{,X'ss' [,TEMP] SYSxix: can be SYSRDR
,ALT SYSIPT
SYSIN
SYSLST
SYSPCH
SYSOUT
SYSLOG
SYSLNK
SYS000-SYS244
address: can be X'cuu', UA, or IGN
X'cuu': c=0-6
uu=00~-FE(0-254) in hex
UA: unassign
IGN: unassign and ignore
X'ss': wused for magnetic tape only
Bytes Trans-
per late Convert
ss Inch Parity Feature Feature
10 200 odd off on
20 200 even off off
28 200 even on off
30 200 odd off off
38 200 odd on off
50 556 odd off on
60 556 even off off
68 556 even on off
70 556 odd off off
78 556 odd on off
90 800 odd off on
A0 800 even off off
A8 800 even on off
BO 800 odd off off
B8 800 odd on off
co 800 single density 9 track tape
c0 1600 dual density 9 track tape
cs8 800 dual density 9 track tape
ALT: specifies alternate unit
TEMP: assignment for logical unit will be
destroyed by next JOB statement
(X'cuu' [,X'ss'] SYSxxx: for 2311 - SYSIN
CLOSE SYSxxx|},UA SYSRDR
,IGN SYSIPT
,ALT SYSPCH
SYSLST
for magnetic tape -
SYSPCH
SYSLST
sysour
SYS000-SYS244
X'cuu', X'ss', UA, IGN; ALT: values as
described in ASSGN command
DVCDN X'cuu' X'cuu': c = 0-6
uu = 00-FE (0-254) in hex
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Operation Operand Remarks
DVCUP X'cuu' X'cuu': c = 0-6
uu = 00-FE (0-254) in hex
MTC opcode, X'cuu'}[,nn] opcode: BSF, BSR, ERG, FSF, FSR, RUN, REW,
SYSxxx or WIM
X'cuu': c = 0~6
uu = 00-FE (0-254) in hex
SY¥Sxxx: any logical unit
nn: decimal number (01-99)
sYs Resets specified I/O device assignments
RESET PROG
ALL
SYSxxx
STOP blank Stops background program processing
SYS Causes listing of specified I/O assignments
PROG
Fl
F2
LISTIO ALL 4
SYSxxx
UNITS
DOWN
ua
X'cuu' |
LOG blank Causes logging of job control statements and
foreground initiation commands on SYSLOG
NOLOG blank Suppresses logging of job control statements and
foreground initiation commands on SYSLOG
CANCEL blank Cancels execution of background job
PAUSE [any user comment] Causes pause at end of current job step
MAP blank Causes a map of areas in main storage to be
printed on SYSLOG
ALLOC Fl=nK[,F2=nK] Allocates foreground program areas
F2=nK[,Fl=nK] Value of n is an even number
ucs SYSxxx,phasename [, FOLD] Causes the 240-character universal character set
[,BLOCK] [ ,NULMSG ] contained in the core image library phase specified|
by phasename to be loaded as buffer storage in the
IBM 2821 Control Unit.
SYSxxx must be assigned to a 1403 Printer with
the UCS feature.
HOLD {FlI,FZ]} Causes assignments for foreground logical units to
F2[,F1] be held across jobs.
RELSE {Fl[,FZ] Causes foreground logical units to be unassigned
F2[,F1] at EOJ.
UNA Causes immediate unassignment of foreground

(sl

logical units.
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Operation

Operand

Remarks

SET

[DATE=valuel] [ ,CLOCK=value2]
[,UPSI=value3] [ ,LINECT=valued]
1,RCLST=value5] [, RCPCH=value6]

mm/dd/yy or dd/mm/yy

mm: month (01-12)

dd: day (01-31)

yy: year (00-99)
value2: in the following format

hh/mn/ss

hh: hours (00-23)

mm: minutes (00-59)
ss: seconds (00-59)

valuel: in one of the following formats

number of
remaining

number of
remaining

value3: 0, 1, or X

valued4: standard number of lines for output
on each page of SYSLST

value5: decimal number indicating minimum

SYSLST disk records
to be written before

operator warning

value6: decimal number indicating minimum

SYSPCH disk records
to be written before

operator warning

blank

® is alter code 5

| PART 2: ATTN COMMANDS

Operation Operand Remarks
PAUSE [any user comments] Causes pause at end of current job step
BG Cancels execution of current job in specified
CANCEL F1 area
F2
LOG blank Causes logging of job control statements and
foreground initiation commands on SYSLOG
NOLOG blank Suppresses logging of job control statements and
foreground initiation commands on SYSLOG
MAP blank Causes a map of areas in main storage to be
printed on SYSLOG
ALLOC { F1=nK[,F2=nK]} Allocates foreground program areas
F2=nK[,Fl=nK] Value of n is an even number
BG Initiates a background or foreground
START Fl program
F2
MSG Fl} Transfers control to foreground program
F2 message routine
BG Causes interval timer support to be given to
TIMER Fl program specified
F2
blank is alter code 5
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PART 3: FOREGROUND INITIATION COMMANDS

Operation Operand Remarks
READ X'cuu' X'cuu': c = 0-6
uu = 00-FE (0~254) in hex
Note: Device must be a card reader
BG
Fl
LISTIO F2 Causes listing of specified I/O assignments
UA
ALL
ASSGN SYSnnn,address [{,X'ss'ﬂ SY¥YSnnn: can be SYS000,S5YS001,...
,ALT
address: can be X'cuu' or IGN
X'cuu': c = 0-6
uu = 00-FE (0-254) in hex
IGN: unassign and ignore
X'ss': wused for magnetic tape only
Bytes Trans-
per late Convert
ss  Inch Parity Feature Feature
10 200 odd off on
20 200 even off off
28 200 even on off
30 200 odd off off
38 200 odd on off
50 556 odd off on
60 556 even off off
68 556 even on off
70 556 odd off off
78 556 odd on off
90 800 odd of f on
AQ 800 even off off
A8 800 even on off
BO 800 odd off off
B8 800 odd on off
co 800 single density 9 track tape
CO0 1600 dual density 9 track tape
c8 800 dual density 9 track tape
ALT: specifies alternate unit
VOL SYSnnn, filename SYSnnn: can be SYS000,8Ys001,...
filename: one to seven alphabe;ic characters
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Form C24-5036-1, Page modified by TNL N24-5289, u4/28/67

Operation Operand Remarks
DLAB 'label fields 1-3', 'label fields 1-3': first three fields of
XXXX,yyddd,yyddd,'system code' Format 1 DASD file label.
[,typel Is a 51-byte character
string, contained within
apostrophes and followed by
a comma. Entire 51-byte
field must be contained in
the first of the two
commands. A continuation
character is in column 72.
Field 1 is the file name
(44-byte alphameric); field 2
is the format identifier
(l1-byte numeric); field 3 is
the file serial number
(6-byte alphameric).
XXxXx: volume sequence number (4-digit numeric).
Must begin in column 16 of the
continuation command. Columns 1-15 are
blank.
yyddd,yyddd: file creation date followed by file
expiration date. Each is 5-digit
numeric.

'system code': not required. When used, a
l13-character string, within
apostrophes.

type: SD, DA, ISC, or ISE. If omitted, SD is

assumed.
XTENT type, sequence, lower,upper, type: 1 for data area (no split cylinder)
'serial no.',SYSxxx[,Bz] 2 for overflow area (for indexed
sequential file)
4 for index area (for indexed
sequential file)
128 for data area (split cylinder)
sequence: sequence number of extent within
multi-extent file. Can be 0-255.
lower: lower limit of extent in the form
ByC;,C4CoC,CoH  HyH, where:
By = 0 for 2311; 0-9 for 2321
CyC; = 00 for 2311; 00-19 for 2321
C,C,C, = 000-199 for 2311;
000-009 for 2321
H1 = 0 for 2311; 0-4 for 2321
HoHy = 00-09 for 2311; 00-19 for 2321

Note that the last 4 strips of subcell 19 are

reserved for alternate tracks for 2321.

upper: upper limit of extent in the same form

as for lower limit.

'serial no.': 6-alphameric-character volume
serial number contained within
apostrophes

SYSxxx: can be SYS000-SYS244

Bpy: 0 for 2311; 0-9 for 2321
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Form C24-5036-1, Page modified by TNL N24-5289, u4/28/67

Operation Operand Remarks
TPLAB 'label fields 3-10' " 'label fields 3-10': indicated fields of the
standard tape file label.
A 49-byte character string,
contained within apostrophes.
TPLAB '‘label fields 3-10 label 'label fields 3-10: same as above
fields 11-13'
label fields 11-13': 20-character direct contin-
uation of the same character
string begun with fields 3-10
(no blanks, apostrophes, or
commas separating). A con-
tinuation character must be
present in column 72.
CANCEL blank Cancels initiation of foreground program
EXEC progname progname: one to eight alphameric characters
LOG blank Causes logging of job control statements and
foreground initiation commands on SYSLOG.
NOLOG blank Suppresses logging of job control statements and
foreground initiation commands on SYSLOG.
HOLD F1l[,F2] Causes assignments for foreground logical units
F2[,F1] to be held across jobs.
RELSE Fl[,F2] Causes foreground logical units to be unassigned
F2[,Fl] at EOJ.
UNA F1[,F2] Causes immediate unassignment of foreground
F2[,F1] logical units.
MAP blank Causes a map of areas in main storage to be printed
on SYSLOG.
MSG Fl Transfers control to foreground program message
F2 routine.
PAUSE [any operator comments] Causes pause at end of current job step
TIMER BG Causes interval timer support to be given to the
Fl specified program.
F2
blank is alter code 5
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APPENDIX D: JOB CONTROL STATEMENTS

Name|Operation Operand 72 Remarks
// JOB jobname jobname: one to eight alphameric characters
// EXEC [progname] progname: one to eight alphameric characters.
Used only if the program is in the core image
library.
// ASSGN SYSxxx,address [f,X'ss"' ¥ SYSxxx: can be SYSRDR
,ALT SYSIPT
SYSIN
SYSPCH
SYSLST
SYSLOG
SYSLNK
SYS000-5YS244
address: can be X'cuu', UA, or IGN
X'cuu': c = 0-6
uu = 00=FE (0-254) in hex
UA: unassign
IGN: wunassign and ignore
X'ss': wused for magnétic tape only
Bytes Translate Convert
ss per Inch Parity Feature Feature
10 200 odd off on
20 200 even off off
28 200 even on off
30 200 odd off off
38 200 odd on off
50 556 odd off on
60 556 even off off
68 556 even on off
70 556 odd off off
78 556 odd on off
90 800 odd off on
A0 800 even off off
A8 800 even on off
BO 800 odd off off
B8 800 odd on off
co 800 single density 9-track tape
co 1600 dual density 9-track tape
c8 800 dual density 9-track tape
ALT: specifies alternate unit
// RESET SYS ¥ | Resets I/0 device assignments
PROG
ALL
SYSxxx
// DATE mm/dd/yy B mm : month (01-12)
or dd: day (01-31)
dd/mm/yy yy: year (00-99)
// UPSI nnnnnnnn B n: 0, 1, or X
// VOL SYSxxx, filename ¥ SYSxxx: can be SYS000-SYS244
filename: one to seven alphabetic characters
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Form (24~5036-1, Page modified by TNL N24-5289, 0/2§/67

Operation

Remarks

upper, 'serial no.‘',
SYSxxx[,BZ]

Name Operand 72
// DLAB 'label fields 1-3' Cc ‘label fields 1-3': . first three fields of
xxxx,yyddd,yyddd, Format 1 DASD file label.
'system code' [,typel] Is a 5l-byte character
‘ string, contained within
apostrophes and followed
by a comma. Entire 51-
byte field must be con-
tained in the first of
the two statements.
Field 1 is the file name
(44-byte alphameric);
field 2 is the format
identifier (l-byte
numeric); field 3 is the
file serial number
(6-byte alphameric).
C: any non-blank character in column 72
xxxx: volume seqguence number (4-digit numeric).
Must begin in column 16 of the con-
tinuation statement. Columns 1-15 are
blank.
yyddd,yyddd: file creation date followed by
file expiration date. Each is
5-digit numeric.

'system code': not required. When used, a
13-character string, within
apostrophes.

type: SD, DA, ISC, or ISE. If omitted, SD

is assumed.
// XTENT type,sequence, lower, B type: 1 for data area (no split cylinder)

2 for overflow area (for indexed
sequential file)

4 for index area (for indexed
sequential file)

128 for data area (split cylinder)

sequence: sequence number of extent within

lower:

multi-extent file. Can be 0 to
255.

lower 1limit of extent in the form
BlClC1C2C2C2HlH2H2 where:

By = 0 for 2311; 0-9 for 2321
€1C1 = 00 for 2311; 0-19 for 2321
CoCCy = 000-199 for 2311;
000-009 for 2321
Hy = 0 for 2311; 0-4 for 2321
HyHy = 00-09 for 2311; 00-19 for 2321

Note that the last 4 strips of subcell 19 are
reserved for alternate tracks for 2321.

upper:

upper limit of extent in the same form
as for lower limit.

'serial no.': 6-alphameric-character volume

serial number contained within
apostrophes. :

SYSxxx: can be SYS000-SYS244

Bo:

0 for 2311; 0-9 for 2321

Appendix D 117



Name [Operation Operand 72 Remarks
// TPLAB ‘label fields 3-10' B 'label fields 3-10': Indicated fields of the
standard tape file label.
A 49-byte character
string, contained within
apostrophes.
// TPLAB 'label fields 3-10 label| C ‘label fields 3-10: same as above
fields 11-13'
C: any nonblank character in column 72
label fields 11-13': 20-character direct con-
tinuation of the same
character string begun
with fields 3-10 (no
blanks, apostrophes, or
commas separating)
£/ LBLTYP TAPE [ (nn) ] B TAPE: used when tape files requiring label in-
NSD(nn) formation are to be processed and no
nonsequential disk files are to be pro-
cessed.
(nn): optional and is present only for future
expansion (it is ignored by Job Control)
NSD: nonsequential disk files are to be pro-
cessed
(nn): largest number of extents per single
file
// RSTRT SYSxxx,nnnn '] SYSxxx: symbolic unit name of the device on
which the checkpoint records are
stored. Can be SYS000-SYS244.
nnnn: four character identification of the
checkpoint record to be used for re-
starting
// |LISTIO (sYs ) B | causes listing of I/0 assignments on SYSLST
PROG
Fl
F2
ALL
9 SYSxxx ¢
UNITS
DOWN
[97:
] 1]
LX cuu’ j
// MTC opcode,SYSxxx [ ,nn] B opcode: BSF, BSR, ERG, FSF, FSR, REW, RUN, or
WTM
SYSxxx: any logical unit
nn: decimal number (01-99)
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Name |Operation Operand Remarks

// |OPTION optionl{,option2,...] ¥ | option: can be any of the following

LOG Log control statements on SYSLST

NOLOG Suppress ‘LOG option

DUMP Dump registers and main storage on
SYSLST in the case of abnormal pro-
gram end

NODUMP Suppress DUMP option

LINK Write output of language translator

on SYSLNK for linkage editing
NOLINK Suppress LINK option

DECK Output object module on SYSPCH

NODECK Suppress DECK cption

LIST Output listing of source module on
SYSLST

NOLIST Suppress LIST option

LISTX Output listing of object module on
SYSLST

NOLISTX Suppress LISTX option

SYM Punch symbol deck on SYSPCH

NOSYM Suppress SYM option

XREF Output symbolic cross-reference list
on SYSLST

NOXREF Suppress XREF option

ERRS Output listing of :all errors in

source program on SYSLST

NOERRS Suppress ERRS option

CATAL Catalog program or phase in core
image library after completion of
Linkage Editor run

STDLABEL Causes all sequential disk or tape
labels to be written on the standard
label track

USRLABEL Causes all sequential disk or tape
labels to be written on the user

label track
48C 48-character set
60C 60-character set
// PAUSE {comments]} B PAUSE statement is‘always printed on 1052

(SYSLOG). If no 1052 is available, the state-
ment is ignored.

/* ignored ignored “, Columns 1 and 2 are the only columns checked.
/& ignored ignored B Columns 1 and 2 are the only columns checked.
* comments B Column 2 must be blank.
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APPENDIX E.

FORMAT OF LANGUAGE TRANSLATOR OUTPUT CARDS AND THE USER REPLACE CARD

The format of the ESD card follows:

Card
Columns
1
2 -4
i1 - 12
15 - 16
17 - 72
73 - 80

Multiple punch (12-2-9). Ident-
ifies this as a loader card.

ESD -- External Symbol Dictionary
card.

Number of bytes of information
contained in this card.

External symbol identification
number (ESID) of the first sp,
PC, CM or ER on this card.
Relates the SD, PC, CM or ER to a
particular control section.

Variable information.

8 positions - Name
position - Type code to indi-
cate Sb, PC, LD, CM or ER
positions - Assembled origin
position - Blank
positions - Length, if an
SD-type, CM-type, or a PC-
type. If an LD-type, this
field contains the externmal
symbol identification number
(ESID) of the SD containing
the label.

1
3
1
3

May be used by the programmer for
identification.

The format of the TXT card follows:

Card
Columns

1

15 - 16

17 - 72

Multiple punch (12-2-9). Ident-
ifies this as a loader card.

TXT -- Text card.

Assembled origin (address of
first byte to be loaded from this
card) .

Number of bytes of text to be
loaded.

External symbol identification
nupber (ESID) of the control
section (SD or PC) containing the
text.

Up to 56 bytes of text -- data or
instructions to be loaded.

73 - 80

May be used for program
identification.

The format of the RLD card follows:

Card
Columns

1

11 - 12

17 - 72
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Multiple punch (12-2-9). Ident-
ifies this as a loader card.

RID -- Relocation List Dictionary
card.

Number of bytes of information
contained in this card.

Variable information (multiple
items).

a. Two positions - pointer
(relocation identifier) to
the relocation factor of
the contents of the load
constant.

b. Two positions - pointer
(position identifier) to
the relocation factor of
the control section in
which the load constant
occurs.

c. One position - flag indi-
cating type of constant, as
follows:

Bits

0-2 ignored

3 0 - a non-branch type load
constant

1 - a kranch type load

constant
4-5 00 - load constant length
= 1 byte
01 - load constant length
= 2 bytes
10 - load constant length
= 3 bytes
11 - load constant length)
= 4 bytes
6 0 - relocation factor is
to be added

1 - relocation factor is
to be subtracted



73 - 80

7 0 - Next load constant has
different R and P
identifiers; therefore,
both R and P must be
present.

1 - Next load constant has
the same R and P
identifiers; therefore
they are both omitted.

Five significant bits of this
byte are expanded in the RSERV
printout.

d. Three positions - assembled
origin of load constant.

May be used for program identifi-
cation.

The format of the END card follows:

Card
Columns

1

Multiple punch (12-2-9). Ident-
ifies this as a loader card.

END

Assembled origin of the label
supplied to the Assembler in the
END card (optional).

ESID number of the control sec-
tion to which this END card
refers (only if 6-8 present).

Symbolic label supplied to the
Assembler if this label was not
defined within the assembly.

29 - 32 control section length (if not
specified in last SD or PC).

73 - 80 Not used.
The format of the REP (user replace card)
follows:

Card

Columns

1 Multiple punch (12-2-9). Ident-
ifies this as a loader card.

2 -4 REP -- Replace text card.
5-6 Blank.

7 - 12 Assembled address of the first
byte to be replaced
(hexadecimal). Must be right
justified with leading zeros if
needed to fill the field.

13 Blank.

14 - 16 External symbol identification
number. (ESID) of the control
section (SD) containing the text
(hexadecimal). Must be right
justified with leading zeros if
needed to £ill the field.

17 - 70 From 1 to 11 4-digit hexadecimal
fields separated by commas, each
replacing two bytes. A blank
indicates the end of information
in this card.

71 - 72 Blank.

73 - 80 May be used for program identifi-
cation.
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APPENDIX F:

LINKAGE EDITOR INPUT RESTRICTIONS

A unique ESD item is defined as being an
occurrence in the control dictionary. All
symbols that appear in the MAP are unique
occurrences. A symbol that occurs several
times in the input stream will normally be
incorporated into a unique ESD item. How-
ever, if the same symbol occurs in differ-
ent phases (e.g., control sections), each
resolved occurrence of the symbol within a
different phase is a unique ESD item.

The number of ESID items is the number
of ESD items within a module not counting
the LD (source ENTRY) type.

An RLD item is related to the address
constants within a phase. An address con-
stant can have one or more RLD items, each
item corresponding to a symbol in the relo-
catable expression of an address constant.
For example, A(X + Y) is an address con-
stant of two relocatable expressions that
will have two RID items.

The following formula can be used for
determining the minimum number of PHASE,

122

ESD, and ESID items that can be processed
in the control dictionary of a 16K system.

16(x + y) + 3z < 4000

where x = total number of PHASE statements,
not to exceed 120
y = total number of unique ESD items

total numkber of ESID items per
module.

k4

A background area greater than 10K but
less than 14K does not change this formula.
However, if the background program area is
greater than 14K, the Linkage Editor uses
additional storage to increase the dic-
tionary area. The value 4000 in the for-
mula for a background area greater than 14K
increases linearly to a value of 33,500 at
a background area of 40K.

The maximum number of phases that can be
processed by the Linkage Editor at any one
time is 120. The maximum number of bytes
per phase is 440,640.
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APPENDIX G:

EXAMPLE OF SELF-REILOCATING PROGRAM

SOURCE STATEMENT

PRINT NOGEN

RELOCATE CCW ADDRESS

IN CCB FOR PRINTER
RELOCATE CCW ADDRESS

IN CCB FOR INPUT TAPE
*RELOCATE* *%**
* PROGRAM *
* ADDRESS *
****¥CONSTANTS*

SAVE PRINT CCW OP CODE
RELOCATE OUTPUT AREA ADDRESS

IN PRINTER CCW
RESTORE PRINT CCW OP CODE
RELOCATE INPUT AREA ADDRESS

IN TAPE CCW

SET TAPE CCW OP CODE TO READ
RECORDS
GET CCB ADDRESS

READ ONE RECORD FROM TAPE

WAIT FOR COMPL. OF I/0

GET ADDRESS OF TAPE EOF ROUTINE
GO TO UNIT EXCEPTION SUBROUTINE
EDIT RECORD

IN

OUTPUT AREA
GET CCB ADDRESS
PRINT EDITED RECORD
WAIT FOR COMPL. OF 1/0
GET ADDRESS OF CHAN 12 ROUTINE
GO TO UNIT EXCEPTION SUBROUTINE

CHECK FOR UNIT EXC. IN CCB
YES-GO TO PROPER ROUTINE
NO-RETURN TO MAINLINE

SET SK TO CHAN 1 OP CODE

SK TO CHAN 1 IMMEDIATELY

WAIT FOR COMPL. OF I/O

SET PRINTER OP CODE TO WRITE

RETURN TO MAINLINE

END OF JOB

ALIGN CCB'S TO FULL WORD

PROGRAM START 0
BALR 15,0
USING *,15
* ROUTINE TO RELOCATE ADDRESS CONSTANTS
LA 1, PRINTCCW
ST 1, PRINTCCB+8
1A 1, TAPECCW
ST 1, TAPECCB+8
LA 1, EOFTAPE
ST 1, AEOFTAPE
1A 1,CHA12
ST 1,ACHA12
ic 2, PRINTCCW
1A 1,0UTAREA
ST 1, PRINTCCW
STC  2,PRINTCCW
1A 1,INAREA
ST 1, TAPECCW
MVI  TAPECCW,2
* MAIN ROUTINE...READ TAPE AND PRINT
READTAPE LA 1, TAPECCB
EXCP (1)
WAIT (1)
L 10, AEOFTAPE
BAL  14,CHECK
MVC  OUTAREA(10),INAREA
MVC  OUTAREA+15(70), INAREA+10
MVC  OUTAREA+90(20),INAREA+80
LA 1, PRINTCCB
EXCP (1)
WAIT (1)
L 10,ACHA12
BAL  14,CHECK
B READTAPE
CHECK ™ 4(1),1
BCR 1,10
BR 14
CHA12 MVI  PRINTCCW,X'8B'
EXCP (1)
WAIT (1)
MVI  PRINTCCW,9
BR 14
EOFTAPE EOJ
CNOP 0,4
PRINTCCB CCB  SYSO004, PRINTCCW,X'0400°*
TAPECCB CCB  SYS001,TAPECCW
PRINTCCW CCW  9,0UTAREA,X'20',110
TAPECCW CCW  2,INAREA,X'20',100
AEOFTAPE DC A(EOFTAPE)
ACHA12 DC A(CHA12)
OUTAREA DC CL110°* *
INAREA DC CL100* '
END PROGRAM
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APPENDIX H: LINKAGE EDITOR DIAGNOSTICS

All I-type diagnostic messages are output
on SYSIST if the MAP option is assumed or
specified. If NOMAP is operational, all
I-type messages are output on SYSLOG. In
addition, diagnostic messages 2171I to
2195I are output on SYSIOG if MAP is opera-
tional.

Message 21991 is output on SYSLOG to
inform the operator that errors occurred in
the Linkage Editor input and were output on

SYSLST (if MAP is operational). When these
errors (2100I through 2170I) occur, the job
continues unless ACTION CANCEL is speci-
fied.

The error diagnostic listing on SYSLST
is intended to provide the programmer with
a complete summary of user-prepared input,
the names of the modules AUTOLINKed from
the relocatable library, and all error
messages.

Message

Cause Action

[ T
| Number |
L L

¥ L]
| 2100I |Content

4

of statement in error. |Invalid input card type.

T—

|Correct the state-

L]

|

J

1

C |

] | |[ment in error and |

|See the note following 2170I. | | resubmit the job. |

t 1. 4 1 J

¥ 1] ] T 1

{21011 |Content of statement in error.|Invalid operation in control |Correct the state-|

| statement. |ment in error and |

| See the note following 2170I. | | resubmit the job. |

4 4 1 ]

T T ] |

2102I |Content of statement in erxrror.|Non-decimal or non- |Correct the state-|

| f |hexadecimal character in |ment in error and |

|See the note following 2170I. |decimal or hexadecimal field. |resubmit the job. |

L 4 4 4

¥ T T 1

21101 |[Content of statement in erxrror.|Invalid or missing field de- |Correct the state-|

|limiter on control statement. |ment in error and |

See the note following 2170I. | |resubmit the job. |

L iy 1 L J

v 13 T T T

121111 [Content of statement in error.|2An operand field is greater |correct the state-|

| | |than the maximum length on a |ment in error and |

| See the note following 2170I. |user-prepared control state- |resubmit the job. |

| |ment or REP card. | |

t + t 1 1

121121 |Content of statement in erxror.|An operand field is missing. |Correct the state-|

| |ment in error and |

See the note following 2170I. | |resubmit the job. |

3 4 1 []

T L] T 1

2113I |Content of statement in error.|Control statement extends |Correct the state-—|

| beyond column 71. |ment in error and |

See the note following 2170I. | | resubmit the job. |

1 L 1 4

) T T i

21141 |Content of statement in error.|Sub-modular namelist is too |Correct the state-|

| | long. |ment in error and |

|See the note following 2170I. | |resubmit the job. |

1 1 + 4

] T T 1]

2115I |[Content of statement in error. |NOAUTO expected, but not |Correct the state-|

| | | found. |ment in error and |

i |See the note following 2170I. | |resubmit the job. |

L 'y L L J
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| Number | Message | Cause | Action |
b ¢ ¢ ¢ 1
|2116I |Content of statement in error. [Control statement present |Correct the state-|
| | | between first ESD and END |ment in error and |
| |See the note following 2170I. |statements of a module. | resubmit the job. |
L 4 4 - A J
¥ T R ) T 1
121201 |[Content of statement in error.|Phase name duplicated. | Correct the state-|
| | |ment in erxror and |

| See the note following 2170I. | | resubmit the job. |

1 L 4 1 H
1 ] 1 T T R |
{21211 |content of statement in error.|Phase name lower in sequence |[Correct the state-|
| |than $$A or phase name begins |ment in error and |

|See the note following 2170I. |[with *. | resubmit the job. |

4 1 4 , |

L T + 4

21221 |(Content of statement in error.|Symbol or phasename, desig- |Correct the state-|
| |nated in origin, not previ- | ment in error and |

|See the note following 2170I. |ously defined. |resubmit the job. |

. 1 4 1 J

13 v T 1

21231 |content of statement in error. |Previous phase processed con- |Correct the state-|
| | tained no valid storage |ment in error and |

|See the note following 2170I. |assignment. | resubmit the job. |

4 1 1] 4

T T T i 1

21241 |Content of statement in error.|Phase origin is negative. | Coxrrect the state-|
| | |ment in error and |

| See the note following 2170I. | | resubmit the job. |

1 4 1 . |

T 1} L 1

2125I |Content of statement in error.|PHASE statement encountered |Coxrrect the state-|
| |during AUTOLINK. |ment in error and |

|See the note following 2170I. | | resubmit the job. |

4 4 4 ¥ ]

T T 1 T 1

2130I |content of statement in error. |{Relocatable library not |Specify that the |
| | present. ‘ |correct system |

|See the note following 2170I. | |pack be used when |

| | | |the job is resub- |
| | | |mitted. |
k $ 1 == + {
| 21311 |content of statement in error.|Module requested by INCLUDE |Catalog the re- |
| | | statement not present in the |quested module in |
| |See the note following 2170I. |relocatable library. |the relocatable |
| | | |library and re- |
| | | | submit the job. |
b $ + $ {
121321 |content of statement in error.|Too many nesting levels of |Correct the state-|
| INCLUDE attempted. |ment in error and |

See the note following 2170I. | | resubmit the job. |

4 L }

i T T 1

21331 |[Content of statement in error.|Nested sub-modular INCLUDE. |Correct the state-|
| |ment in error and |

See the note following 2170I. | |resubmit the job. |

[N | . L 1 d
1 3 . N T T 1
| 20351 |content of statement in error. |ACTION statement has invalid |[Correct the state-|
{operand. |ment in error and |

See the note following 2170I. | |resubmit the job. |

1 i J

LY ) 1

21361 |Content of statement in error.|ACTION MAP specified, but |Assign SYSLST when|
| SYSLST was not assigned. |the job is resub- |

|

J

See the

note following 2170I. |
L

| mitted.
L
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| resubmit the job.
[

| J k) T 1
| Number| Message } Cause | Action |
i 1 1 ] ]
1 3 T T T ]
{21401 |Content of statement in error.|ESD item of invalid type. jCorrect the state-|
| ] | |ment in error and |
| | See the note following 2170I. | | resubmit the job. |
L 4 i - 1 4
] R4 T T 1]
121411 |[Content of statement in error.|Duplicated ESID number: |Correct the state-|
| | |ment in error and |

|See the note following 2170I. |1. No END statement in | resubmit the job. |

| | | last module. 1
| | | |
| |2. Duplicates ESD card. | |

i | | |

| |3. Extraneous ESD card. | |

'y 4 3

1 T 3

21421 |content of statement in error. |ESD entry point label does Correct the state-|
| |not point to ESD named control|ment in error and |

| |See the note following 2170I. |section or COMMON. | resubmit the job. |
L 1 4 3 1
| B k) 4 t b
21431 |Content of statement in error.|Invalid duplication of entry |Correct the state-|
jpoint 1label. |ment in error and |

See the note following 2170I. | |

i

|

e

| |

i |

| |

F + _ t 1

] 2144 |Content of statement in error.|Invalid ESID number, of con- |[Coxrect the state-
| i |trol dictionary and linkage jment in error and |
| |See the note following 2170I. |table overlap (see Appendix |resubmit the job. |
| | IF). I |
b 1 . t—— ———= t 1
}2145I |Content of statement in error.|Origin of control section not |Correct the state-|
] { Jon a double-woxrd boundary. |ment in error and |
| | See the note following 2170I. | | resubmit the job. |
L 1 . L X | A
r 1 1} L3 L
|2146I |Content of statement in error.|COMMON has the same label as |Correct the state-|
| | |a named control section or an |ment in error and |
| |See the note following 2170I. |entry point label. |resubmit the job. |
L EN 1 1 (]
r T T2 T ]
121471 |content of statement in error. |ESD entry point label does | Coxrect the state-|
| | |not belong to a defined |ment in error and |
| | |control section. | resubmit the job. |
[ B 4 4 1 }
1 3 L} k) T A )
|2150I |Content of statement in error.|load address encountered out- |Correct the state-|
| | | side phase. |ment in error and |
| | See the note following 2170I. | | resubmit the job. |
L L 1 1 1
L3 1 1 T 1
{21511 |Content of statement in error.|Invalid delimiter on REP card.|Correct the state-|
| | | |ment in error and |
| |See the note following 2170I. | |resubmit the job. |
L L L L J
T T T 1
121551 |content of statement in error. |Address constant does not |Correct the state-|
| | jbelong to any control section |ment in error and |
l |See the note following 2170I. |defined. jresubmit the job. |
1 1 1 4 J
[ 3 T ) T 1
| 21561 |Content of statement in error |Invalid format of RLD card. | Coxrrect the state-|
| } | |ment in error and |
| | See the note following 2170I. | | resubmit the job. |
L L 4 i R 1
T T T 1
}2158I |[Content of statement in error.|END statement should contain [Correct the state-|
| | jthe length of the control |ment in error and |
| [See the note following 2170I. |section, kut does not. | resubmit the job. |
L 4 4 L d
L} T T L] 1
121701 |Content of statement in error.|ESID number not previously |Correct the state-|
| | | processed. |ment in error and |
l |See the following note. | !

i

|resubmit the job.
[}
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|

Note: Statements in error (Exror Numbers 2100I to 2170I) are printed in the following |
| formats: |
| |
| 1. If no 12-2-9 code in column 1 of card image, columns 2-80 of card image |
| printed in EBCDIC. |
i |
| 2. If 12-2-9 code in column 1 of card image: |
| |
| Print Positions Contains_Card Image Columns |
| |
i 8-15 73-80 (identification) in EBCDIC |
| 17-19 2-4 (card type) in EBCDIC |
i 21-26 6-8 (assembled origin) in hexadecimal |
| 28-31 11-12 (number of bytes in card image) |
| in hexadecimal |
| 33-36 15-16 (ESID number) in hexadecimal |
| |
| Remainder of line depends on type of card image (ESD or non-ESD). |
| |
| If non-ESD type card image, print positions 38-128 are printed in columns|
| 17-52. Printed in hexadecimal in blocks of 9 words (36 kytes), separatedj
| by one blank. i
| I
| If ESD type card image, print positions 38-128 contain 3 fields of ESD |
| information. Each field is 16 columns, broken down as follows. |
| |
I Columns Contains I
| I
| 17-24 ESD item name in EBCDIC |
| 25 ESD type in EBCDIC |
| 26-28 Assembled origin in hexadecimal i
| 30-32 Length/ESID number in hexadecimal |
| !
r T H 1 1
| Number | Message | Cause | Action |
b ¢ t —- ¢ 1
{1 2181I |LINKAGE EDITOR CANNOT CONTINUE |No valid storage assignment |Correct previous |
| | |in final phase. |errors and resub- |
| | [ |mit the job. i
t + ‘ + - + 1
| 21821 |LINKAGE EDITOR CANNOT CONTINUE|No END record encountered |Supply END record |
| | | before ENTRY statement. lqnd resubmit the |
I | | | job. I
F t + + 4
|2185I |LINKAGE EDITOR CANNOT CONTINUE|An error occurred during the |Correct the errors|
| | |linkage editing of a $ phase. |and resubmit the |
| | | |job. |
b $ $ --- 1 {
121911 |LINKAGE EDITOR CANNOT CONTINUE|1l. End of file or extents |Correct the SYS001|
| | | on SYS001. |usage and resubmit|
: , % ,the job. :
| | |2. SYS001 not assigned to | |
| | | disk or tape. | |
L L L L ]
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8 R E
Number | Message
4

Cause

p—

v
| Action
]
$

v T
21921 |LINKAGE EDITOR CANNOT CONTINUE|End of Librarian work area.
’ |Too many phases to process.

4

e o e

{Break program down
|into less than 120
| phases and resub-
|mit the job.

1

T T
LINKAGE EDITOR CANNOT CONTINUE|Core image Library capacity
| reached.

21931

oo S s e s s e s . ——

$
|Condense the core
|image library or
jreallocate limits
|to create enough
|room, and resubmit
|the job.

1

|
t
r
|

¥ T

21941 |LINKAGE EDITOR CANNOT CONTINUE|Disk error. Invalid no-
i | record-found condition.
i 4

Resubmit the job.

L3 N e
21951 |LINKAGE EDITOR CANNOT CONTINUE|Multiprogramming in process
|while attemping to Linkage
|]edit and catalog a new
| supervisor.
1

Resubmit the job

e

- ———

T
ERROR HAS OCCURRED DURING |Printed on SYSLOG if any of
LINKAGE EDITING |the errors 21001 through
121701 have occurred.
L

21991

o e e

None.

-
b s e s el G o c— — i c—— i c— ———— ——— k. —— ——

o e e e s e e s T s S e
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APPENDIX I:

LIBRARIAN DIAGNOSTICS

T L]
| Number | Message
L L

Cause

-+

I

Action

U L)
[3C10I |INVALID CONTROL CARD
|

|
i
13

|Card read is not ALLOC, COPY,

jcopPYC, COPYR, or COPYS.
{

|Card is ignored.
|Program continues.
1 .

d

T
|3C20I |ALLOCATION SPECIFIED TWICE
] | FOR THE ------ LIBRARY

T
|More than one ALLOC statement

|received for this library.

T

|Additional card is
|ignored. Program
|continues.

3

|
L
r
|

b s e s ———— — — — S— a—— i w— G —— vk w——— e — o

RELOCATABLE
SOURCE STATEMENT

LIBRARY ALLOCATED

—— — e e v s anpn w—_— —

=

a library but no library
is available.

; } ; .
3C21I |INVALID OPERAND |The operand in an ALLOC or |On a COPY-type
| | COPY-type statement is | statement, the
| |invalid. |operand is ig-
| | | |nored and the
| | jremainder of the
| | |card is proc-
i i |essed. On an
| | |ALLOC statement,
{ | Jcorrect the orper-
| | jand and resubmit
i | l|the job.
i + + i
3C30I |CARD OUT OF ORDER |ALLOC card received after jcard is ignored. |
i | COPY, COPYC, COPYR, or COPYS |Program continues.|
{ | card. | |
} 4 $ 1
3C331I |----- NOT IN LIBRARY | The name requested is not |Operand is ig- ]
| found in the requested 1li- |[nored. Remainder |
|brary. |of card is pro- |
| |cessed. |
b t |
3C40I [NO ( CORE IMAGE A request was made of |Correct the file }
|

|definition or the
|allocation for the
Joutput file

| (s¥YS002) and re-
| submit the job.
4

RELOCATABLE

3C60I | (CORE IMAGE
| .
| LSOURCE STATEMENT

| DIRECTORY

L

LIBRARY ALLOCATED BUT NO

An allocation for the 1li-
'brary was received, but not
for the directory.

e = s S o, e e v e

s e e

T

|Correct the file

| definition or the
allocation for the
output file
(SYsS002) and re-
jsubmit the job.

1

3C61I |ZERO ALLOCATION SPECIFIED
FOR CORE IMAGE LIBRARY

[No allocation for the Core
| Image Library was received.

T

Jcorrect the file
definition or the
allocation for the
output file

| (s¥s002) and re-
|submit the job.

4

CORE IMAGE
IN{ RELOCATABLE

|
| LIBRARY
'R

3C621I |TRACKS EXCEED CYLINDERS

SOURCE STATEMENT

The number of tracks allo-
cated for the directory ex-
ceeds the total cylinder
fallotment for the directory/
|library. :

|

4

13

|coxrect the file
|definition or the
fallocation for the
joutput file

| (5¥S002) and re-
|submit the job.

]

b s s e . s e i s e s O s, S S i = — ———. a— . —— o——
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r T T T 1
| Number Message | Cause | Action |
b + + + {
}|3C63I | { CORE IMAGE | Insufficient number of tracks |Correct the file |
| | { RELOCATABLE } |have been allocated for this |definition or the |
{ | U{SOURCE STATEMENT | directory. {allocation for the|
{ | | |output file |
| |DIRECTORY OVERFLOW | | (SYS002) and re- |
| | | |submit the job. |
b + t $ {
| 3C641 | { CORE IMAGE |Insufficient number of |correct the file |
| | { RELOCATABLE | cylinders have been allocated |definition or the |
| | \SOURCE STATEMENT |for this library. |allocation for thej
| | | |output file |
| | LIBRARY OVERFLOW | | (SYS002) and re- |
i | | |submit the job. |
b + $ + {
|3C651 |INVALID EXTENTS DEFINED FOR | The extents defined do not |Correct the file |
| | sS¥Ys002 Jcover the entire file. |definition or the |
| | | jallocation for thej
| | ] |output file |
| | | | (sYS002) and re- |
| | | |submit the job. |
% 4 ¥ $ {
|3C661 |FILE IJSYSRES NOT DEFINED ON |The file IJSYSRES has been |Correct the file |
| }S¥Ys002 |defined, but not on SYS002. |definition or the |
| | | |allocation for the|
| | | |output file |
| | | | (SYS002) and re- |
| | | |submit the job. |
t t H $ |
| 3D10D | INVALID OPERATION |operation field of control |Correct the con- |
| | | statement contains something |trol statement and|
{ | |other than DSPLY. | resubmit the job. |

1 i | 1 ]
T T T T 1
|3D20D |INVALID OPERAND |Ooperand field of control | Correct the con- |
i | |statement contains something |[trol statement and|
| | jother than CD, RD, SD, TD, | resubmit the job. |
| | |or ALL. | |
t + + 1 1
| 30431 |RELOCATABLE LIBRARY HAS NO | (1) No active entries in | None. |
| | ENTRIES | relocatable library, or | |
| | | | |
| | | (2) No relocatable library | |
| | |is present on the disk and | |
| | |either RD or ALL appeared in | |
| | | the control statement. | |
4 + + + 1
| 3D471 |SOURCE STATEMENT LIBRARY | (1) No active entries in | None. |
| |HAS NO ENTRIES |source statement library, or | |
| | | |
| | | (2) No source statement | |
| | |library is present on the | |
} ] | disk and either SD or ALL | |
| ] |appeared in the control { |
i | | statement. | |
b + § + -
|3M10D |INVALID OPERATION |Operation field of control |Correct the con- |
| | |statement contains something |trol statement and|
| | |other than CATALR, CATALS, |resubmit the job. |
| | |DELETC, DELETR, DELETS, | |
| | | RENAMC, RENAMR, RENAMS, CONDS, | i
| | |ALLOC, IPTCTRL, or RDRCTRL. | i
L L L [ J
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— .

r
| Number Message T Cause i Action i
t + + : + |
|3ML1D |INVALID CARD IN MODULE |[Indicates that the module to |Correct the state-|
| i |be cataloged in the relo- |ment in error and |
1 } |catable library contains an | resubmit the |
| { lJinvalid statement. Valid |module to be cata-|
| i | statements are in one of | loged. |
| 1 |two formats: | |
| | 1. 12-2-9 code in column 1 | |
i i | of an 80-byte record, or | |
i | | in column 2 of an 81-byte | |
| ) | record. These records | i
| 1 | may be of the EsD, RLD, | |
| ] | TXT, REP, END or SYM i |
| | | types. I |
| | |[2. A record with a blank in | |
| | | column 1 of an 80-byte | |
] i | record, or in column 2 of | |
| i | an 81-byte record. Any | |
| | | combination of valid | |
| | | characters can follow. | |
b $ 4 1 {
| 3M20D | INVALID OPERAND |Blank or invalid operand |Indicate the name |
| | |field following a CATALR or |of module or book |
| | |CATALS statement. | to be cataloged |
| | | |and resubmit the |
| I | | job. |
b ¢ + t {
| 3M211I |INVALID OPERAND |Blank or invalid operand field|Indicate the |
| | |following DELETC, DELETR, |name(s) of the |
| | |DELETS, RENAMC, RENAMR, or | program(s)

] | | RENAMS statement | module(s), or |
| | | | book(s) to be |
| i | |deleted or re- |
| | | | named and resubmit|
| | | | the job. |
b + ¥ t {
|3M22T |PHASE xxx INVALID PHASE NAME |Name of the phase to be cata- |Add PHASE card or |
| | PROGRAM NOT CATALOGED |loged was in error or not | change phase name |
| ] |given in a phase statement. |and resubmit the |
| | |The program containing the | job. |
| ] |phase is not cataloged in the | |
| | |core image library. | |
F + 1 t -= {
|3M23D | xxxxxxxx INVALID OPERA -- | BKEND statement contains |Correct the BKEND |
| | BKEND OPERAND n |]invalid entry xXXXXXXXX as | statement and re- |
| | |]operand n within the state- | submit the job. |
| | |ment. | |
b + ¢ ¥ {
| 3M24T | xxxxxxxx (CATALOGED) IN |Book xxxxxxxx was missing its |None. |
| } DELETED |sublibrary identification | ]
| i RENAMED | (A for Assembler; C for | |
| i |COBOL) and was cataloged/ | |
1 | SUBLIBRARY x |deleted/renamed in sub- | |
1 | |1library x (A or C). | |
F : + + 4
|3M25D |ERROR IN CARD SEQUENCE NO. -- |Card out of sequence in book |Sequence the book |
| | CARD NO. XXXXX |to be cataloged in source |correctly and re- |
| | |statement library. | submit the job. ]
L 1 N N J
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| Number | Message | Cause | Action |
L L 1 4 J
r T T H K
|3M26D |ERROR IN CARD COUNT =- ACTUAL |[Card count in the BKEND state-|Correct the oper- |
| | COUNT xxxx |ment does not correspond to jand of the BKEND |
| | |actual count of cards, in- | statement and re- |
| } |cluding BKEND statements. |submit the job. |
L 1 L. 4 d
) T T T 1
. |3M33T |xxxxxxxx NOT IN LIBRARY |The phase, module, or book | None. |
1 | |to be deleted or renamed did | |
| { |not exist in the library. | |
t + + + i
|3M34I |EOF ON SYSIPT -- END STATE- |Module to be cataloged did |Supply an END |
| |MENT MISSING jnot have an END statement. |statement and re- |
| | | | submit the job. |
t + + + i
| 3M35D |NO HEADER BKEND OR MACRO |First statement of a book to |Supply the appro- |
| | STATEMENT |be cataloged in source state- |priate state- |
| i |ment library is not a BKEND |ment (s) (BKEND |
| | Jor MACRO statement. |and/or MACRO) and |
] | I | resubmit the job. |
t + + + i
| 3M4 31 |NO{ RELOCATABLE } |The library called for does | None. |
| [ SOURCE STATEMENT |not exist. | |
| | | l |
| | I | |
| | LIBRARY | | |
% ¥ ¢ + {
|3M52I | ( RELOCATABLE |Not enough space in directory |Reallocate for |
| | { CORE IMAGE |when trying to catalog. |directory. |
| | { SOURCE STATEMENT | | |
| | | | |
| | | | |
| | DIRECTORY IS FULL | | |
t i + + 1
{3M531 | { RELOCATABLE |Not enough space for new entry|Reallocate for |
| | | SOURCE STATEMENT |in library when trying to |1library. |
] | |catalog. | |
| | LIBRARY IS FULL | | |
t + + + 1
| 3M54T | xxxxxxxx ALREADY IN LIBRARY |The phase, module, or book |Rename and resub- |
| | |to be renamed is already in |mit Jjob. |
| i |the library. | |
t + + + {
| 3M60I | ZERO ALLOCATION |Allocation of zero cylinders |Correct ALLOC |
| | SPECIFIED FOR CORE IMAGE jwas made for the core image |statement and re- |
| | LIBRARY |library in an ALLOC state- |submit the job. |
| i |ment. I |
L L L 1 J
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] T
| Number | Message
L 1

Cause Action

r T
{3M61I |INVALID ZERO ALLOCATION

+—

Only one of a pair of para-
meters is zero.

|Correct ALLOC
|statement and re-
| submit jok.

1

——t——

e e o e i e o

1

i

i
| |
| I
H - 1 1
|3M621I |TRACKS FOR DIRECTORY EXCEED |Number of tracks specified |Correct ALLOC |
| | CYLINDERS FOR LIBRARY |for a directory is greater |statement and |
| | | than the number of tracks |Resubmit the job. |
| | |contained in the cylinders | |
| I | specified for the corres- | |
| | | ponding library. | i
L 1 4 4 4
1) L) L) L) 1
| 34631 | { CORE IMAGE |Specified allocation is too | Increase specified|
| | { RELOCATABLE |small to contain information |directory alloca- |
| | \ SOURCE STATEME | Core Image |tion and resubmit |
| | existing in ! Relocatable | job. |
| | DIRECTORY ALLOCATION IS TOO | ' Source Statement )| |
| | SMALL | directory. | |
b { ' + ¢ {
| 3M64I | ( CORE IMAGE ISpecified allocation is too |Increase specified|
{ | { RELOCATABLE |small to contain information |library alloca- |
| | \SOURCE STATEMENT | Core Image |tion and resubmit |
| | |existing in < Relocatable | job. |
| | LIBRARY ALLOCATION IS TOO Source Statement/ | ]
| | SMALL |1library. | |
b t $ 4 4
|3M651 {ALLOCATION EXCEEDS SYSRES | Parameter on ALLOC statement |Correct ALLOC or |
i | EXTENT |requires a larger extent than |XTENT statement |
| | | provided by XTENT card for |and resubmit job. |
| | | SYSRES . | |
L L 4 4 ]
r T T H 1
{3M661I |BEGIN REALLOCATION |System is not operable until |[None. |
i | |reallocation is finished. | |
[N 4 4 4 4
3 T T i L) 1
{3M67I |END REALLOCATION |Reallocation is finished and |None. |
| | |system is now operable. | ]
t + + + 1
| 3M68I | STATEMENT IGNORED DUE |User asked for a condense |Wait for F1 and/orj
| | TO MULTIPROGRAMMING |oxr reallocation of the core |F2 to finish, and |
| | IN PROGRESS |image library when multi- |resubmit the job. |
| | |programming (F1 or F2) was ] |
! 1 !actlve. J }
1 ¥ 1] T 1
| 3M691 |STATEMENT IGNORED DUE |User asked for a condense |Submit the |
| |TO CONTROL PROGRAM jof the core image library |condense as a |
| |BEING CATALOGED fafter cataloging the |different job. |
| | | Supervisor in the same job. | |
t 1 [l 4 4
] L] 1§ T |
| 3M70A | POTENTIAL DISASTER ERROR. |Disk error on SYSRES. |Rebuild system and|
| |REBUILD SYSTEM i | re- IPL. |
L 1 4 L d
r T . 1 } i
|3R10D |INVALID OPERATION |Ooperation field of control |correct the con- |
| | |statement contains something |trol statement |
| | jother than DSPLY, PUNCH, or |and resubmit the |
| | |DSPCH. | job. |
L 1 1 ] J
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v T
| Numker| Message
L 4

Cause Action

- o

r T
| 3R21I |INVALID OPERAND

o

operand field of control ]Correct the con-
statement contains something |trol statement
other than a valid entry. |and resubmit the
|valid operands are an alpha- |job.

|meric module name and ALL.

3R27I [xxxxxxxx NOT IN LIBRARY

Module xxxxxxxx is not
present in the relocatable
library.

None.

e B

3R43I |NO RELOCATABLE LIBRARY

1

f(l) A relocatable library is
|[not defined on the disk

| pack, or

|
| (2) The relocatable library
{contains no active entries.
1

None.

3RU4T |RELOCATABLE LIBRARY

HAS NO ACTIVE ENTRIES

L

|Request made of an empty
| relocatable library.

4

Job is canceled.

e e e e e o . e

3510D |INVALID OPERATION

— e e g et e g

1}

|Operation field of control |correct the con-
[statement contains something |trol statement
|other than DSPLY, PUNCH, or |and resubmit the
| DSPCH. | job.

4 L

35211 |INVALID OPERAND

o e e s e e s, T s e e = e, = cn o i

L) L)

|Ooperand field of control |Correct the con-
| statement contains something |trol statement
|other than a valid entry. |and resubmit the
|[valid operands are the sub- | job.

|library name (A for Assembler
jand ¢ for COBOL) followed by
|a period and the book to be
|operated upon, the sub-
|library name followed by a
|period and ALL, and CMPRSD
|as the last operand of the
|statement.

1

35331 |x.xxxxxxxx NOT IN LIBRARY

. ALL NOT IN LIBRARY

L

T
1.

N
.

BoOk xxxxxxxxX in sub- None.
library x not present in
the source statement

library.

Sublikrary x not present
in source statement 1li-
brary.

s e e — e Sy S . S s S o T e W e, S S S — .

r
| 3s43I |NO SOURCE STATEMENT LIBRARY

r——_—_—

[
.

S S ——
N
L]

A source statement None.
library is not defined

on the disk pack, or

The source statement
library contains no active
entries.

e e s e e s s e e o o . T s i S o o i S e S e P

b e e s e e S e o e . et S . S e e ) — — c—— ————— —  — ——— p— i So——— — . q— — i —— — — > com i c— - ——— —— — —— =l @one ]
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APPENDIX J: SUPERVISOR_ DIAGNOSTICS

3 T T T
| Number | Message | Cause | Action
L 1 +_ 4
¥ T T
|OP70I [JOB xxxxxxxx CANCELLED DUE TO |Program issued an EXCP for a |Resubmit the job. |
| | UNDEFINED LOGICAL UNIT |logical unit for which there | |
| | |is no LUB. If a dump is | |
| i |taken, general register 1 | |-
| i |will contain a pointer to | |
i | |the CCB in question. i |
L (] 4 4 Jd
[} ] 1 1 1
|OP71I |JOB xxxxxxXxx CANCELLED DUE TO |Program issued an EXCP for a |Resubmit the job. |
| | DEVICE NOT ASSIGNED |logical unit which is not | |
| | |assigned to a physical | i
| | |device. If a dump is taken, | |
| | |general register 1 will | |
| | Jcontain a pointer to the | |
| | |CCB in question. | |
L 4 4 1 J
L3 T 1 T 1
|OP72I |JOB xxXxxXXxXX CANCELLED DUE TO |Program ignored the occur- |Resubmit the job. |
{ | READING PAST /& STATEMENT |]rence of a /& (end-of-job) | |
} | |statement on SYSRDR or | |
! I | SYSIPT. 1 |
b ! { ¢ 4
}0P73I |JOB xxxxxxxX CANCELLED DUE TO |Program does not accept I/O |Resubmit the job. |
| |I/0 ERROR |error. | |
L [ ] 1 J
L ] ] T A
|OP74I |JOB xxxxxxxxXx CANCELLED DUE TO |Operator typed CANCEL on |Resubmit the job. |
| | I/0 OPERATOR OPTION |1052 in response to an I/0 | |
| ] |error message, or X'03' was | |
| | |]inserted in main storage | |
| [bree & | !
L3 T T T ]
JOP75I |J0OB xxxxxxxXx CANCELLED DUE TO |Number of I/O errors pend- |Resubmit the job. |
| |I/0 ERROR QUEUE OVERFLOW |ing simultaneously has | |
| | |exceeded Supervisor | |
[ 1 !capa01ty. 1 j
v 1) T 1] hi
|0P761I |JOB xxxxxxxx CANCELLED DUE TO |1. DASD file protect limits |Resubmit the job. |
| | INVALID DASD ADDR | exceeded. | |
| | | | I
] | |2. Incorrect record reference| |
| i ] for SYSIN or SYsSOUT | |
{ l l on 2311. 1 J
¥ R T T 1
|OP771 |JOB xxxxxxXxx CANCELLED DUE TO |Address parameter given by | Resubmit the job. |
| | INVALID ADDRESS |problem program refers to | |
| | |an address outside main | |
| ] |storage, or outside the | |
| | |requester's area | |
| | | (background or foreground). | |
L L J 1 J
L T T T |
|0P78I jJOB xxxxXXXX CANCELLED DUE TO |An IBM-supplied component | Resubmit the job. |
i | UNRECOGNIZED CANCEL-CODE |failed to post a valid | |
| | | CANCEL~Code. | |
L 1 1 4 J
L} 1§ T T 1
]OP791 |JOB xxxxxxXxXX CANCELLED DUE TO |A DASD command chain in a | Resubmit the job. |
i |NO LONG SEEK ja file protected | i
| | |environment does not start | |
| | jwith a command code X'07'. | |
L 1 L L J
Appendix J 135



Message

Cause Action

2|
4

0
o
[«
]

JOB xxxxxxxx CANCELLED

o —

|Exrror in problem program Resubmit the

|caused job termination.
1

job.

0S01I

o e e o e

|]JOB xxxxxxxx CANCELLED DUE TO

|OPERATOR INTERVENTION
i ]

Ll
|Operator typed CANCEL on Resubmit the

{1052.
1

job.

0s021

1
|]JOB xxxxxxxx CANCELLED DUE TO

| PROGRAM REQUEST
i

T
| CANCEL macro instruction Resubmit the

|issued by problem program.
4

job.

0s03I1

T
| PROGRAM CHECK INTERRUPTION -
|HEX LOCATION nnnnnn - CONDI-

| TION CODE m - interruption
| cause
4

T
|Program check interruption Resubmit the

Jcaused job termination.

I

job.

0s041

e e e e e e e e e e e e e . e e . . e e e S e e e A o S S S et e o - i By A et e i e g e e e e

+
| ILLEGAL SVC - HEX LOCATION

I
|nnnnnn - SVC CODE nn

e e e et e e T U s G o — —— S S———— —— ———_ — ———— — — st W,

hen nn is 02: Resubmit the

= =

The phase name given does
not start with $$B.

N
.

An SVC 8 has been issued
from the logical transient
area, and the SVC 2 is
given from the problem
program area before an SVC
9 has been given.

b

hen nn is 05:

=
.

The "to"-range specified
in the MVCOM macro
instruction is invalid, or

N
.

MVCOM was issued by a
foreground program.

b3

hen nn is 11:

H

he call was not given by a
logical transient routine.

When nn is 22, 23, or 26:

g
2]
=

The caller did not have a
key of zero. This is
applicable only in a
multiprogramming system.

oo e o e e o i et . e e e . e e e . . o . S S e e e, S, S e . e e e e . o, e, e s i e o, e . . e ]

o e e et o e e s et S o e e S o A S A o o . S o e e e Pt . e e e o]

job.

bt v o . — — ———— — — — — — — — — — — G, W S— — — — — — ——— —— — —— — — S w— — ——— ol — — il w— —ln at—cw— o a— )
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Cause Action

2
g
o
&

—-4’-———-—-.._.“.-—._——-———-——-—-_—-—————-—-—-——-———-—-—-{)——-1
w
.

Message

When nn is 32:
1

. For LIOCS - an imperative
macro (such as WRITE or
PUT) was issued to a
module that does not con-
tain the requested func-
tion.

— o t——— > t— o
U S Sy——

2. For LIOCS - an invalid ASA
first character forms
control character for the
printer was used.

For COBOL object programs
| - a wrong length record
| was detected.

When nn is any other value:

|
|The Supervisor function

| requested by the operand
| of the SVC is not defined
| for the Supervisor being
| used.

+

PHASE xxxxxxxx NOT FOUND | Phase named in a FETCH (SVC 1) |Resubmit the job.
|or IOAD (SVC 4) macro instruc-
jtion, or referred to by an
|svC 2, or SVC 3 cannot be

| found.
4

0s051

T
JOB xxxxxxxx CANCELLED DUE TO |See message 0S05I. This
PHASE NOT FOUND |message is always preceded by
|message 0S08I.
4

0S061 Resubmit the job.

1
PROBLEM PROGRAM PSW |Gives the condition of the
nnnnnnNNNNNNNNNnn | problem program immediately
|before its cancelation. Mes-
|sage 0S07I is printed in con-
| junction with a descriptive
|cancelation message.
1

0S071 Resubmit the job.

o e e e i, e i v o e et T et S S . S T i, S i S S " i S i, S et T . . i, S S S S . T i, Tt e, . e, e i ]
e e e s e . s s i, S e i o e, S et st i E— e, — — —— S— — —— S—— T — T— — —" — — — ————— — ore. e w—]

[ oo e e S s, T S iy S . SO s
o o e . e S . e S—
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. T
Number |
4

Message

Cause

e e o

Action

D e s

T
0S08I |LOG. TRANS. AREA CANCELLED

|Indicates that the cancella-
|tion described by an associat-
jed message occurred while a
l|logical transient routine was
| executing. Further details
|such as phase name, hex loca-
|tion, SVC code, condition
|code, and interruption cause
|are not available when cancel-
|lation occurs in a logical
|transient routine.

Resubmit the job.

0s091

JOB xxxxxxxx CANCELLED DUE TO
ILLEGAL SVC

See message 0SO4I. This
message is always preceded by
message 0S08I.

T
|
+
|
|
|
|
|
|
|
|
|
|
|
+
|Resubmit the job.
|
|
L

05101

PROGRAM xxxxxxxx COMPLETED

|Message issued at the normal
| completion of a foreground

|program.
4

None.

[ e o s s an

0s111I

o s o e anm ——— s o, —— ———— —————

JOB xxxxxxxx CANCELLED DUE TO
PROGRAM CHECK

o e e e

T

|See message 0S03I. This .
|message is always preceded by
|message 0S081I.

L.

¥
|
|
|
%
|Resubmit the job.
|
I
L

b e s e i s — e w— ——— k. o e—— — — —— ——— e ade w— o)
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* —- Comments Statement 41, 42, 50

/* -—- End of Data File Statement 41, 42,
50, 62, 68

/& -- End of Job Statement 41, 42, 50, 53

Abort 15

ACTION Statement 62, 69

ADD 56

ALLOC -- Allocate Main Storage
Command 23, 27

Appendix A: Standard DASD File Labels,
Format 1 106

Appendix B: Standard Tape File Labels 109

Appendix C: Operator-to-System
Commands 110

Appendix D: Job Control Statements 116

Appendix E: Format of Language Translator
Output Cards and the User Replace
Card 120

Appendix F: Linkage Editor Input

Restrictions 122
Appendix G: Example of Self Relocating
Program 123
Appendix H: Linkage Editor
Diagnostics 124
Appendix I: Librarian Diagnostics 129
Appendix J: Supervisor Diagnostics 135

Assemble~-and-Execute 62

ASSGN -- Assign Logical Name
Command 19, 30

ASSGN Statement 38, 43

Assigning System Files to Disk 47

ATTN Commands 19, 26, 112
@D -~ End-of-Communication
Command 26, 28, 34

Background Programs 6, 19
Background vs Foreground Programs 6

CANCEL 13

CANCEL -- Cancel Initiation Command 33
CANCEL -- Cancel Job Command 23, 26
Catalog

Core Image Library 87

Relocatable Library 89

Source Statement Library 94
Catalog Programs in Core Image Library 61
CCB 17
Channel, Multiplexor 16
Channel, Selector 16
Channel Scheduler 15, 16
Checkpoint/Restart 35
Checkpoint, Restarting Programs from 41
CHKPT 13
CLOSE 13
CLOSE - Close Output Unit Command 20
CLOSE System Disk Files 52
CLOSE System Tape Output Files 51
CM (COMMON) 60
Commands, ATTN 19, 26, 112
Commands, Foreground Initiation

113

19, 29,

INDEX

Control 19, 110
from the Operator 19
Communication Region Macros 11
Communication to the Operator 18
Communication Region 10, 11
Communication Region, Setting up 40
Compile—and-Execute 62
COMRG 11
Condense
Core Image Library 88
Relocatable Library 91
Source Statement Library 97
Condense: Special Considerations
Control Dictionary 61
Control Program . 5
Control Section 58, 60
Control Statement Conventions 8
Control Statement Effect on I/O Units
Control Statement Format
Job Control 41
Librarian 86
Linkage Editor 63
Control Statement Placement, Linkage
Editor 63
Conventions, Control Statement 8

Commands, Job
Communication

104

Copy Functions 79, 84, 85, 86, 101,
102, 103
Copy
Core Image Library 102
Relocatable Library 102
Source Statement Library 102
Core Image Directory Size 77
Core Image Library 6, 76, 86
Core Image Library: Maintenance
Functions 86
Core Image Library Size 77
DASD Fisle Labels, Format 1 106
DATE Statement 42, 44
DEL 56
Delete

Core Image Library 87

Relocatable Library 90

Source Statement Library 95
Description and Format of Job Control

Statements 42

Device Error Recovery 17
Diagnostic Messages

Librarian 129

Linkage Editor 124

Source Statement Library 135
Directories: Librarian Functions
Disk Work Files 53
Display

Relocatable Library 92

Source Statement Library 97
Display and Punch

Relocatable Library 93

Source Statement Library 99
DLAB ~-- DASD Label Information Command
DLAB Statement 40, 41, 42, 45
DUMP 13, 36

100

Index

53

31

139
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Dump and Abort 15
DVCDN -- Device Down Command 21
DVCUP -- Device Up Command 21

Edit and Store Label Information 40
END (End of Module) 60, 121

ENTRY Statement 62, 69

EOJ 13

ER (External Reference) 60

Error Recovery 17

ESD (External Symbol Dictionary)

Example of Linkage Editor Input and
Output 74

EXCP 13, 17

60, 120

EXEC -- Execute Program Command 33
EXEC Statement 42, 43
EXIT 13, 15

External Interruption 13

FETCH 13

FETCH Macro Instruction 35

File Labels, Standard DASD 106
File Labels, Standard Tape 109
Filename 31, 44, 53

Foreground Initiation Commands 29
Foreground Program Initiation 28
Foreground Programs 6, 19, 28
Format of Language Translator Output
Cards 120

Format of User Replace (REP) Card 121
Functions, Channel Scheduler 15
Functions, Job Control 37
Functions, Supervisor 12

GETIME 14

HOLD-Hold Foreground Unit Assignments
Command 25, 34

INCLUDE Statement 62, 67

Initial Program Loader (IPL) 5, 56
Input/Output Interruption 15
Interruption, External 13
Interruption, Input/Output - 15
Interruption Handling 12
Interruption, Machine Check 15
Interruption, Program Check 15
Interruption, Supervisor Call 13
I/0 Units Control Tables 10
IPTCTRL 104

Job Control 5, 37

Job Control Commands 19

Job Control Functions 37

Job Control Statements 41

Job Date 40

Job Name 40

JOB Statement 42, 53

Job Control Statement Example 54, 55

Label Information, Edit and Store 40
Language Translator 6, 58

Language Translator Output Card
Formats 120

LBLTYP Statement 42, 47

LBRET 13

LD (Label Definition) 60

Librarian 5, 76

Librarian Functions 79
Core Image Library 86
Directories 100
Relocatable Library 89
Source Statement Library 94
Linkage Editor 5, 58
Linkage Editor Control Statement Format 63
Linkage Editor Control Statement
Placement 63
Linkage Editor Input Restrictions 73
Linkage Editor Job Set Up 73
Linkage Editor Runs, Types of 61
LISTIO -~ List I/O Assignment Command 22,
30
LISTIO Statement 42, 48
LOAD 13
Load-and-Execute 61
LOAD Macro Instruction 35
LOG - Log Command 23, 26, 33
Logical Unit Block (LUB) 10, 38
Logical Units, Programmer 38
Logical Units, System 37, 38
LUB (Logical Unit Block) 10, 38

Machine Check Interruption 15

Machine Requirements 7

Main Storage Organization 9, 10

Maintenance Functions 79, 80, 81, 85
Core Image Library 86
Relocatable Library 89
Source Statement Library 94

MAP Example 70, 71, 72

MAP -- Map Main Storage Command

Module, Object 58, 59

Module, Source 58

MSG -- Transfer Control Command 28, 34

MTC - Magnetic Tape Control Command 21

MTC Statement 42, 49

Multiplexor Channel 16

Multiprogramming 6

MVCOM 11, 13

23, 26, 34

NOLOG - Suppress Logging Command 23, 26, 33
Normal and Abnormal End-~of-Job
Handling 36

Object Module 58, 59

OPEN 13

OPEN System Disk Files 52

OPEN System Tape Files 51
Operator Communication 17
Operator to System Commands 19
OPTION Statement 42, 49
Organization, Main Storage
Overlay 58, 68

9, 10

lPAUSE - Pause Command 23, 26, 34
PAUSE Statement 42, 50

PC (Private Code) 60

PDUMP 13, 36

Phase 58, 60

Phase Entry Point 73

PHASE Statement 62, 63

Physical I/0 Macros 17

Physical Unit Block (PUB) 10, 39
Prepare Programs for Execution 37
Processing Programs 6

Program Check Interruption * 15
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Programmer Logical Units 38
‘Program Mask in PSW 15
Program Phase 58, 60
PUB (Physical Unit Block)
Punch
Relocatable Library 92
Source Statement Library 98
Punch Service Function: Special

10, 39

Considerations 104

Queue 16

RDRCTRL 104

READ -- Specify Reader Command 29

Reallocation Function, (Librarian) 100
Relocatable Directory Size 78
Relocatable Library 6, 76, 89
Maintenance Functions 89
Service Functions 91
Relocatable Library Size 78
RELSE - Release Foreground Unit
Assignments at EOJ Command 25, 34
Rename
Core Image Library 88
Relocatable Library 91
Source Statement Library 96
REP (User Replace Card) 60, 121
RESET - Reset I/O Assignments
Command 22
RESET Statement 42, 44
Restart/Checkpoint 35
Restarting Programs from Checkpoint 41
RLD (Relocation List Dictionary) 60, 120
RSTRT Statement 42, 47
Runs, Linkage Editor 61

SD (Section Definition) 60

Selector Channel 16

Sequence of Job Control Statements 42

Self-Relocating Programs 29, 73

Self-Relocating Program, Example of

SEREP 18

Service Functions 79, 82,
Relocatable Library 91
Source Statement Library 97

SET 57

SETIME 13, 14

SET - Set Value Command 24, 57

Set Up Communication Region 40

Source Module 58

Source Statement Directory Size 78

Source Statement Library 6, 76, 94
Maintenance Functions 94
Service Functions 97

Source Statement Library Size 79

Sources of Linkage Editor Input 62

Stages of Program Development 58

Standard DASD File Labels, Format 1

Standard Tape Labels 109

START —-- Start Background or Foreground

Processing Command 27

STDLABEL 40, 41, 50

STOP -- Stop Background Processing

Command 22

Storage Protection 12

Structure of a Program 58

STXIT 13, 15

123

83, 86

106

4/28/767

Sub-Library 77, 94-99
Sub-Modular Structure 68
Supervisor 5, 9

Supervisor Call Interruption 13
Supervisor Functions 12
Symbolic I/O Assignment 37

Symbolic Units 37, 38
SYSIPT 5, 38, 39, 51
SYSLOG 5, 38, 39
SYSLST 5, 38, 39, 51
SYSPCH 5,.38, 51
SYSRDR 5, 37, 51
SYSRES 5, 38, 39
SYSIN 38, 51

SYSLNK 38, 39, 53
sSysouTt 38, 51

SYS000 38

SYS001 38, 39, 53
SYsS002 38, 39, 53
SYS003 38, 39, 53

5YS244 38

System Configuration 7

System Disk Input and Output Files 51
System I/O Operations 51

System Loader 35 )

System Logical Units 38

System Operation Without a 1052 34
System Service Programs 5

Tape Work Files 54

TECB 14

Telecommunications 7

TIMER -- Interval Timer Command 28, 34
TPLAB -- Tape Label Information

Command 33

TPLAB Statement 42, 46

Transfer to User Routine 15
Translator, Language 6, 58

TXT (Text) 60, 120

Types of Linkage Editor Runs 61

UCS - Load Universal Character Set
Buffer Command 24, ‘25
UNA - Immediately Unassign Foreground.

Unit Assignments Command 25, 34
UPSI 40
UPSI Statement 42, 44
User Replace (REP) Card 60, 121
USRLABEL 41, 50
VOL -~ Volume Information Command 30, 31
VOL Statement 38, 42, 44
WAIT 13, 17
Work Files 53, 54

Work Files, Disk, File Protection of 53

XTENT -- DASD Extent Information
Command 32
XTENT Statement

38, 42, 46

Index
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This Technical Newsletter contains information concerning four
foreground initiation commands that were not previously included
in the publication and additional information concerning the
PL/I Compiler. Planning information in the supplemental TNL
N24-5208 is also included in this TNL, in the form of page
replacement. Programming support for the IBM 1412 and the

IBM 1419 Magnetic Character Readers will be included in a

future release of the Disk Operating System.
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