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This publication guides the user through
the generation of an installation-tailored
Disk Operating System for IBM Systen/360.
The information herein is of particular
interest to anyone who wants to build a
Disk Operating System, including
installation managers, system analysts,
programmers and machine operators.

In particular, the user will find that
familiarity with the following system
programs and facilities is invaluable when
using this publication: the control
program, the system service programs, and
the input/output control system (IOCS)
logic modules. The control program, and
the system service programs are described
in the System Coptrol and System Service
Programs publicaEion. The IOCS logic

modules are described in the Supervisor and

Preface

Disk Operating Systems to maintain an
existing Disk Operating System.

Section ten describes the IBM-supplied
sample problems that can be used to test a
system after it is generated.

The appendixes contain information
needed for planning a Disk Operating
System. Appendix B, IOCS Modules for
COBOL, RPG, and PL/I; Appendix C, IBM
System Components Identification; and
Appendix G, Storage Requirements are of
ma jor importance for planning purposes.
Appendixes B and C will assist the user
when planning the contents of his
libraries, and Appendix G when estimating
the size of his supervisor, and libraries.

Closely related publications are:

IBM System/360 Disk Operating System,

Input/Output Macros publication, both of
which are listed on the front cover.

The publication is divided into the
following major sections, and seven
appendixes:

1. Introduction

2. Planning an Operational Pack

3. System Generation and Maintenance
Procedure

4. 1IBM BPS Utility Programs

5. Macro Instructions for Generating a
Supervisor

6. Two 2311 Disk Drives
7. One 2311 Disk Drive

8. IBM 2314 Direct Access Storage
Facility

9. Maintenance Procedures

10. Disk Operating System Sample Problems

The first five sections contain required
information for most users. Sections six,
seven, and eight refer to specific machine
configurations, and present techniques for
generating a system. They are examples
intended to guide the user through the
generation of his system. Only the section
that relates to the user's configuration
need be read.

Section nine describes maintenance
procedures and how to apply IBM-supplied

Timing Estimates, Form C24-5032

IBM System/360 Disk Operating System,
Vocabulary File Utility Programs for IBM
7772 Audio Response Unit, Form C27-6924

IBM System/360 Basic Programming Support,
Distribution Program Specifications and
Operating Guide, Form C21-5001

IBM System/360 Basic Programming Subport,
DASD Utility Programs Operating Guide, Form
C24-3392

References are made in this publication
to the following:

IBM Systen/360 Disk and Tape Operating
Systems, COBOL Programmer's Guide, Form
C24-5025

IBM System/360 Disk Operating System,
FORTRAN IV Programmer's Guide, Form
C28-6397

IBM System/360 Disk and Tape Operating
Systems, Basic FORTRAN 1V Programmer's
Guide, Form C24-5038

IBM System/360 Disk and Tape Operating
Systems, PL/I Programmer's Guide, Form
C24-9005

IBM System/360 Disk Operating System
1401/1440/1460 Emulator Programs for IBM
System/ 360 Models 30 and 40; Compatibility
Support/30; Compatibility Support/40, Form
C27-6940

IBM System/360 Disk Operating System
Autotest, Form C24-5062.
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Introduction

The IBM System/360 Disk Operating System for 2311 resident systems is
supplied to the user in two voluwes. The volumes can be identified as a
relocatable volume and a source statement volume. Users with a tape unit
available receive the volumes on tape reels; users without a tape unit
available receive the volumes on disk packs. These volumes are manipulated
during system generation to create an operational system.

IBM supplies the 2314 system on two tape reels. These tapes will be
restored to a 2314 disk pack to create a system consisting of a core image
library, a relocatable library, and a source statement library. The
capacity of one 2314 disk pack is enough to accommodate both tape reels
shipped by IEM.

The disk operating system is composed of three libraries:

Source Statement Library

Relocatakle Likrary

Core Image Likrary

The source statement library contains IBM-supplied macro definitions.
wWhen the desired parameters are chosen, the macros can be assembled. For

the user's convenience, the source statement library also contains sample
problems and system generation job streams that can be retrieved as needed.

The relocatable library contains IBM programs that have not been
assigned addresses for execution and assembled macros from the source
statement library. These assembled macros perform input and output
procedures for IBM-supplied programs. These assembled macros (Logical IOCS
modules) can also ke used by user programs when applicakle.

The core image library contains programs that are ready for execution.
System control programs and system service programs are always shipped to
the customer in the core image library. Where it is necessary for system
generation purposes, an assembler program is provided. The system control
programs must always be part of the system. The librarian programs are a
key set to the system and should be carefully considered before ever
remcving them from the system.

During system generation the user works with the IBM-supplied system to

tailor it to his individual needs. This consists of adding to and deleting
from the libraries, IBM and user code (source, relocatable and core image).

Planning System Generation

Proper and detailed planning saves on total system generation time. Thus,
it is very important to perform a very thorough job.

Planning system generation consists of:
1. Planning the contents, organization, and ultimate size of the system
and/or private libraries. This entails distributing the storage space

available (on the disk packs) between the libraries ultimately desired
for day-to-day use. Major points of consideration are:
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e the size of the core image library and, if desired, system and/or
private relocatable and source statement libraries

s workfile space needed to assemble a supervisor, and to accommodate
the linkage editor, which is needed to catalog the components
selected to the system core image library

e standard assignments (allocation of space) for workfiles
(assemblies), and linkage editing needed for every day operaticn.

2. Planning the contents and estimating the size of a supervisor. This
entails selecting from the programming services provided by IBM, those
to be included in the supervisor, and estimating the cost of these
services in terms of bytes of storage.

PLANNING THE LIBRARIES

Two types of IBM libraries are:
1. System libraries
2. Private libraries

The system likraries are the core image, the relocatable, and the source
statement. The private libraries are the private relocatakle, and the
private source statement likrary. (There is no private core image
library.)

CORE IMAGE LIBRARY

Because the core image library contains the executable format of programs,
it is the library in which the user is most likely to keep his programs.
Otherwise, the programs must continually be placed in the core image
library before each execution (linkage edited). Therefore, during system
generation the user expands the size of the core image library to
accanmodate all the programs desired resident and on-line. (Both his own
programs and IBM's.)

In addition, the user should try to envision future space he may
require, and provide this space if possible. Such planning can eliminate
the need for another system generation. Thus, to expand the core image
library means making the remaining libraries smaller on the pack.

Before the size of a library is reduced, the user must delete those
items that are not to be used, or those items that were transferred to
another library in the required format. It is recommended that backup of
the system (a copy of the IBM-supplied system) be obtained to protect a
usexr who accidently removed something he desired from the system. 1It is
alsc recommended that after successful completion of segments of system
generation, a copy (backup) of the partially generated system be obtained,
i.e., upon the creation of a library, or the assembly of a supervisor. This
permits a user to return to a point other than the beginning of his
procedure in case of an error. The components supplied in the IBM-shipped
core image library facilitate system generation.

8 1IBM S/360 DOS Sys. Gen. and Maint.



RELOCATABLE LIBRARY

All IBM-supplied components are shipped in the relocatable library. This
library is the lkasis for the creation of a private relocatable library.
Thus, it is from this library that most IBM components are directly or
indirectly extracted (indirectly in the case of the existence of a private
relocatable library and a system relocatable library).

SOURCE STATEMENT LIBRARY

All IBM-supplied macro definitions are in this library. This library is
the basis for the creation of a private source statement library. Thus, it
is from this likrary that many users extract, directly or indirectly,
IBM-suprlied component macro definitions (indirectly in the case of the
existence of both a private source statement library, and a system source
staterment likrary).

PRIVATE LIBRARIES

If the user has more than one disk drive available, it is not necessary to
decrease the size of the relocatable and source statement libraries. They
can be assigned to other disks and are then referred to as private
libraries. The user can build systems with private and system libraries
containing those items that best fit his needs.

LIBRARY SIZES

The user must choose which of the libraries he desires, and then plan their
precise content and size for daily use. Thus, the user should know the
initial, intermediate, and final sizes of the libraries throughout system
generation, and he must plan the exact contents of each library that is
created during system generation. These contents should be listed, along
with their sizes, and then the total number of cylinders to be allocated
can be calculated.

The contents of the libraries are identified in Attachment 1 of the
Memorandum To Users that accompanies the IBM system that is shipped. The
storage requirements (sizes) for these components, and macro definitions
are identified in Appendix G: Storage Requirements. Components shipped in
the relocatable library are also identified in Appendixes B, C, D, and E.
Those macro definitions supplied by IBM are also identified in Appendix C.

An alternate method for determining the number of cylinders to allocate
for a library is given in the discussion Allocating Library Sizes for 2311
and 2314 Disk Systems. Note that once private library sizes have been
allccated, they cannot be reallocated. Although excess room in the
libraries may not offer maximum efficiency, in case of a calculation error,
the benefits can be easily recognized when sufficient space is available.

Introduction
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ALLOCATING LIBRARY SIZES

When the user desires to reduce the size of an existing library, it may be
impcrtant to know the minimum library size that can be allocated. This
size should be increased to accommodate any additional user programs to
included in this library. The size of any IBM component to be included
this likrary can be determined by referring to the storage requirements
given in Appendix G. For the details on how to allocate an existing

library, see Allocating Library Sizes for 2311 and 2314 Disk Systems.

5§

PIANNING A SUPERVISOR

The supervisor is a control program that provides specialized services to
programs executed from the problem rrogram area of main storage. This
program is composed of a group of assembled macros (see Macro Instructions
for Supervisor Generation. The options selected in each of the supervisor
generation macros determine the size of the assembled supervisor. The size
of each option is identified in Appendix G.

The SEND macro determines the end of the supervisor. If the user
assembles a supervisor with a SEND address larger than the previous
supervisor, some portion of the supervisor is overlaid by programs linkage
edited to the previous SEND address.

The user must re-linkage edit programs after the new supervisor is
loaded so that the new load address follows the newly assembled supervisor.

Note that at each IPL, the user must include ADD and ASSGN statements
for each device until a system supervisor is built that describes his
machine configuration and standard I/0 assignments (see DVCGEN and ASSGN
macros) .

To calculate the size of the supervisor the user must list all of the
ortions that are chosen and then determine the sum of the sizes obtained
from the storage requirements (see Appendix G).

When choosing supervisor parameters, the user must check to see if the

chosen options are compatible. Also, the user should check to determine
which parameters automatically rrovide the support for another.

System Configuration

This section presents the minimum system configuration required to operate
the Disk Cperating System. The system control programs and basic IOCS must
always be present in order to execute any other programs.

MACHINE REQUIREMENTS

Minimum features required:
16K bytes of main storage

Standard instruction set. See Note 1.

10 IBM S/360 DOS Sys. Gen. and Maint.



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

one Card Reader (1442, 2501, 2520, or 2540). See Note 3.

One Card Punch (1442, 2520, or 2540). See Note 3.

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

One 1052 Printer-Keykoard.

One 2311 Disk Storage Drive or

One 2314 Direct Access Storage facility
Note 1: ILanguage translators may require extended instruction sets.
Note 2: Telecommunications requires a minimum of two channels, one
multiplexor channel, and at least one selector channel. One channel is
required for telecommunications, and the other for the system resident
device. (Telecommunication devices should not be on the same selector
channel as SYSRES.) Note that a 2701 Line Adapter Unit attached to an IBM
Systenv/ 360 Model 2025 must be placed on the multiplexor channel.
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.
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Planning an Operational Pack

An operational system is one used in day-to-day operations that contains a
tailored supervisor and libraries approrriate to each customer's particular
conkination of system programs and application programs. A system

maint enance volume is one used primarily to facilitate changes to programs
surplied ty IBM. Application programs can also ke added to a maintenance
volume for ease of program maintenance.

Change Distributions are those changes supplied by IBM to the
IBM-shipped volume.

Proper planning is the key to successful system generations. The time
spent in planning can save the user frustration and valuable time. The
user's planning should reflect the initial, intermediate and ultimate
capacity of the core image, relocatable and source statement libraries.
Enough workfile capacity must be available throughout system generation for
assemblies and linkage-edit steps.

Appendix G should be used to deterrine storage requirements for the
components in the system.

IBM supplies a system containing either a 6K for 2311, or 8K for 2314
supervisor. The IBM supervisors are those described in Figure 6.

BACKGROUND PARTITION STORAGE REQUIREMENTS FOR DISK OPERATING SYSTEM
IBM-SUPPLIED PROGRANMS

All IBM-supplied programs used with Disk Operating System that are language
translators or utilities execute in the background partition. Figure 1
lists the minimum size background partition required.

12 IBM S/360 DOS Sys. Gen. and Maint.



IBM-Supplied
Program

—— e et g

|Assexbler (IJQD16TW)

IBM-Program
Number

Minimum Size
Background
Partition (in bytes)

1

I

|

I

|

| or (IJQD16DW) 360N-AS-465 10,240 |
| Assembler (IJQD32) 360N-AS-465 14, 336 |
|Assembler (IJYASM) 360N-AS-466 45,056 |
|coBOL 360N-CB-452 14, 336 |
| Basic FORTRAN 360N-FO-451 10,240 |
| FORT RAN 360N-FO-479 40,960 I
| RPG 360N-RG-L60 10, 240 I
| PL/I 360N-PL-464 10,240 |
jUtilities ’ |
| Group 1 360N-UT-461 10,240 |
| Group 2 360N-UT-462 10, 240 |
| Group 3 360N-UT-463 10,240 |
| Tape Sort/Merge 360N-SM-400 10, 240 |
|Disk Sort/Merge 360N-SM-u450 10,240 |
| Tape/Disk Sort/Merge 360N-SM-483 |
| Tape/2311 10, 240 |
2314 22,528 |
|1401/1440/1460 Emulator |
| for IBM Model 30 360N-EU~-484 16,384 |
|1401/1440/1460 Emulator |
| fcr IBM Model 40 360N-EU-485 * |
|

1

|Autotest 360N-PT-459

L —_— -

10,240

# The background partition storage requirement is as follows:
16,384 bytes for the supervisor plus 2,048 to 16, 384 bytes for the 1400
being emulated plus the size of the emulator program defined.

Disk Operating System Background Partition Storage Requirerments
for IBM-Supplied Programs

eFigure 1.

ONE 2311 DISK DRIVE

When the user plans his operational system he decides upon the ultimate
appearance of his libraries. The one disk drive user will find it most
convenient to kuild his operational system on the IBM volume that contains
the core image and relocatable libraries. Many single disk drive users
will want to build operational systems appearing as one of the following:

e Core image library, small system relocatable library, and/or small
system source statement library

e Large core image library

The small system relocatable library is for users who need the compiler
subroutines and/or system IOCS modules on line at all times. If the
subroutines are to be on line, the relocatable library should also have
enough room to contain the user's largest compiler.

The samll system source statement library can contain system control and

logical IOCS macros. The system with the source statement library,
supplied by IBM, can be used as an assembly pack.

Planning an Operational Pack
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AT LEAST TWO 2311 DISK DRIVES OR A 2314 DIRECT ACCESS STORAGE FACILITY

The user with at least two disk drives will find it most convenient to
build his operational pack upon the IBM volume that contains the core image
and source statement libraries. Many multiple disk drive users will want
to uild operational system appearing as one of the following:

e Core image likrary, private relocatable, and private source statement
libraries.

e Core image likrary, private relocatable library, system source
statement library, and private source statement library.

e Core image library, system relocatable library, private relocatable
library, and private source statement library.

e Core image library, system relocatable and source statement libraries,
and private relocatable and source statement libraries.

e Core image likrary, system relocatable and system source statement
libraries.

e Core image library, system source statement library, small private
relocatable likrary (on the operational pack) and private relocatable
library.

IBM system control and system service programs are supplied in the core
image libraries of both volumes for the 2311 systems and in the core image
library for the 2314 system. The 2311 systems have the 10K background disk
workfile assembler supplied in the core image liktkrary of the source
statement likrary volume. The 2314 systems have the 14K background disk
and tape workfile assembler in the core image libkrary. For both 2311 and
2314 systems, all IBM components are supplied in the relocatable library.

If the user"s assemkled supervisor dces not exceed the size of the IBM
surervisor, re-linkage editing and re-cataloging of the IBM-supplied
programs shipped in the core image library are unnecessary. Job control is
self-relocating and need never te re-linkage edited. Only the steps
required to retrieve the sample problems, delete unwanted components,
assign standard latels, assemble a user's supervisor, allocate for and
linkage edit IBM components, and condense libraries are necessary to
perform system generation.

When the numker of tracks required for each library has been calculated,
the user should allocate a sufficient number of cylinders to each library
of each orerational system. Additional cylinders may be allocated to the
core image library for application programs. Sometimes the user must
reallocate the likraries on his disk pack(s) during system generation to
ensure sufficient work file storage for assemblies and linkage-edit steps.

Users with more than one available disk drive will find it to their
advantage during system generation to define private relocatakle and source
statement libraries for an operational system.

ALLOCATING LIBRARY SIZES FOR 2311 AND 2314 DISK SYSTEMS

When the size of an existing library is reduced, it may be important to
know the minimum size library that can be allocated. Once the minimum size
library is calculated, it should be increased to accommodate any user
programs to be included in the library. The size of IBM components can be
determrined ky referring to the storage requirements given in Appendix G.
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The following explanation illustrates how to calculate the nunber of
tracks required for a core image, relocatable, or source statement library
for a 2311 or 2314 disk system. The formula for computing tine size of a
library is:

Library (size in tracks) = LBA/nn

where: library either core image, relocatable or source statement

LBA = the number of LIBRARY BLOCKS ACTIVE for the library of
interest and is obtained from a DIRECTORY (SY3TFM or
PRIVATE)

nn = LIBRARY LAST AVAILABLE ENTRY in the R (record) column

Using the sample PRIVATE DIRECTORY that follcws, an example of how to
compute a library size is:

Relocatable Library = LBA/nn

where: 1IBA 9849
nn 9 , thus
Relccatakble Likrary = 9849,/9 = 1,094.3 tracks

The relocatakle likrary size computed does not include the tracks
allocated for the directory (see Directcry Allocated Tracks). The
directory size must be added to the relocatable library size computed.
Thus,

Relocatable Library Allocation = Relocatable Likrary + Directory Allocated
Tracks

Therefore,

1,094.3+9
1,1C3.3 Tracks

Relocatable Library Allocation

For a 2311, cylinders = Library Size (iracks)
10

For a 2314, cylinders = Library Size (1racks)
20

For this exsmple,

il

1103.3 Tracks
10
110.3 or 111 cylinders,

the Relocatakle Litrary Allocation for a 2311

rcunded high

Plavning &an Overational

rack
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PRIVATE DIRECTORY PRIVATE-RELOCATABLE

o2s/01s/69  —=—-=-== DECIMAL----—-
C H R E
DIRECTORY STARTING ADDRESS 01 00 01
DIRECTORY NEXT ENTRY 01 05 01 08
DIRECTORY LAST ENTRY 01 08 09 19
LIBRARY STARTING ADDRESS 01 09 01
LIBRARY NEXT AVAIIABLE ENTRY 111 03 04
LIBRARY LAST AVAILABLE ENTRY 127 09 09

STATUS INFORMATION

DIRECTORY ENTRIES ACTIVE 903
LIBRARY BLOCKS ALLOCATED 11349
LIBRARY BIOCKS ACTIVE 9849
LIBRARY BLOCKS DELETED 00
LIBRARY BLOCKS AVAILABLE 1500
AUTOMATIC CONDENSE LIMIT 00
LIBRARY ALLOCATED CYLINDERS 127
DIRECTORY ALIL.OCATED TRACKS 09

USER DECISIONS AND CONSIDERATIONS

The following considerations and decisicns should be made before system
generation:

1.

2.

16

Select supervisor options ky coding a set of supervisor macro
instructions (see Macro Instructions for Generating a Supervisor).

Determine which programs will be in the core image library of each
operational pack (e.g. COBOL, FORTRAN, etc).

Determine which assembler will be used to generate a new supervisor.
(See Variants of IBM-Supplied Assembler.) The 2311 systems have the
10K background disk workfile assembler supplied in the core image
likrary of the source statement volume. The 2314 systems have the 14K
background disk and tape workfile assembler supplied in the core image
library.

Determine which modules are to be deleted from the relocatable library
of each operational pack. Deleting from the relocatable library
allows the user to expand the core image likrary to hold a greater
number of components. Refer to Appendix G for IBM component sizes.

Users must also determine if the macro definitions used to build the
supervisor and ICCS modules are to be deleted from the source
statement library. Retaining the macros in the source statement
library facilitates building a new supervisor and new user IOCS
rodules.
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6. When possikle, maintenance is supplied on magnetic tape or cards,
rather than on disk packs. (Unusually large maintenance distributions
are supplied on a disk pack to 2311 resident systems without magnetic
tapes.) 1If a seven-track tape unit is to be used for systems
maintenance, it must have the Data Conversion feature. The 2314
resident systems will always receive maintenance on tape.

7. One disk drive users may prefer to maintain only enough room in the
relocatable library of the operational pack to contain the modules
used to build the largest component in the system. This small
relocatable library permits temporary insertion of any component in
relocatakle form. It can then be immediately linkage edited into the
core image library and then deleted from the relocatable library.
When the relocatable library is subsequently condensed, only the
updated core image form of the component remains, thus counserving
disk-storage capacity. Reducing the size of the relocatable library
allows expansion of the core image library. The expanded core image
library allows a greater number of components to be contained in a
single systems volume.

8. Cory and restore programs are necessary to transfer the resident
system from tape to 2311,/2314, 2311/2314 to tape, 2311/2314 to cards,
and cards to 2311/2314 for maintenance and backup purposes.

9. The procedures for the configurations shown in this publication assume
the system packs to ke initialized with the VTOC on cylinder 199 and
the work packs to be initialized with the VTOC on cylinder zero or
199.

MAPS AND LISTINGS PRODUCED DURING SYSTEM GENERATION

All linkage editor output on SYSLST from the system generation procedure
and any future updates (including maps rroduced by the linkage editor) must
be retained. These maps provide necessary information on the level of the
system and the load address (relocation) of each component. Similarly,
supervisor assemkly listings should be retained. These maps and listings
will be used by the systems programmer and the Field Engineer maintaining
the system.

VARIANTS OF IBM-SUPPLIED ASSEMBLER

The relocatakle likrary of the IBM-supplied system residence contains
assembler modules suitable for building an Assembler using Tape Work Files
(TWF) , or Disk Work Files (DWF), or both tape and disk workfiles. The
fcllowing are the names of the IBM-supplied assembler variants:

IJQD16TW (10K assembler, TWF)

IJQD16DW (10K assemkler, DWF)

IJQD32 (14K assembler)

IJYASM (LUK assembler)

The first two variants require a minimum of 10K bytes of contiguous
problem program storage for use by the assembler and can be used with a
minimum machine size of 16K. The third variant of the assembler listed can
be kuilt to use either tape and/or disk work files and use additional
problem program storage for buffering of work file input/output functions.
The tape and/or disk work file variant requires a minimum of 14K bytes of
contiguous problem storage for use by the assembler and requires a minimum
machine size of 24K. A second assembler, Assembler F, is also available.
This assembler requires a minimum of 44K bytes of contiguous storage and
requires a minimum machine size of 64K. Either the 14K variant or the U4K
Assembler must be used when using private source statement libraries.

Planning an Operational Pack
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The names of the 10K and 14K modules begin with IJQ and the 44K modules
with IJY; thus modules can be copied, punched, or deleted by a COPYR,

PUNCH, or DELETR statement specifying IJQ.ALL or IJY.ALL as an operand.

linkage edit the TWF only variant of the assembler, use the following job
ccntrol statements:

INCLUDE
// EXEC

To linkage
statements:

INCLUDE
// EXEC

To linkage
statements:

INCLUDE
// EXEC

Te linkage
statemwents:

INCIUDE
// EXEC

If the 14K
image library

IJCD16TW
LNKEDT

edit the DWF only variant, use the following job control

IJQD16DW

LNKEDT

edit the 14K variant, use the following job control
IJQD32

LNKEDT

edit the U4K assembler, use the following job control
IJYASM

LNKEDT

variant of the assembler is to be linkage edited to the core
of a system containing a 10K variant, the assembler supplied

in the core image library of the IBM-supplied pack should first be deleted
(DELETC ASSE.ALL).

Only one of the IJQ variants may reside in the core image library at any

one time.

One of the I1JQ variants can co-reside with the IJY assembler if

the name of the first phase of one of them is changed from ASSEMBLY to some

other name by
renaming must
into the core
name;

It is expedient,

means of the RENAMC function of the MAINT program. The
ke performed before the second assembler is linkage edited
image library. The first one is then invoked under its new

the second under the name ASSEMBLY.

during system generation, to use the largest assembler

the machine can support because the performance improvement is most

significant.

VARIANTS OF PL/1I

To

Two variants of the PL/I compiler can be built. One of the PL/I variants
requires 10K bytes (of proklem program storage), while the other requires
12K. The 12K variant allows the system input and output files to be
assigned to a 2311 disk drive or a 2314 direct access storage facility,
the supervisor supports SYSFIL. PL/I is capable of using either disk or
tape work files (as are COBOL, FORTRAN, Basic FORTRAN, and RPG). Thus,
PL/I also furnishes compile-time device independence for work files.

if

PL/I AND SYSTEM INPUT/OUTPUT ON DISK

The two variants of the PL/I compiler differ in their treatment of SYSIPT,
SYSIST, and SYSPCH. If one or more of these logical units is assigned to a
2311 during compilation, the variant of the PL/I compiler requiring 24K
bytes of main storage (12K for the compiler itself), must be built.
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The following statements will genexate the 12K variant:

INCLUDE IJXPLID
// EXEC LNKEODT

If the 12K variant is not required, the following statements must be
srecified:

INCLUDE IJXPILI
// EXEC LNKEDT

If either SYSIPT or SYSLST is assigned to a 2311 or 2314 for execution
of PL/I okject programs, the I/O modules invoked to support these
assignments must ke retained. During system generation, a relocatable
library maintenance run should be performed to rename these modules before
deleting the PL/I compiler from the relocatable library. The following
control statements delete the I/0 modules that do not support the disk
facility from the relocatable library (because they are no longer needed),
rename the PL/I object time I/0O modules that do support the disk facility,
and delete the PL/I compiler from the relocatable library.

// EXEC MAINT
DEIETR IJKSYSA,IJKSYSI

RENAMR IJXSYSA, IJKSYSA,IJXSYSI,IJKSYSI
DELETR IJX.ALL

The user may want to retain the card modules that do not support the
disk facility (if there is a possibility that card or tape input only and
printer or tape output only are desired at some future time). The
focllowing control statements permit punching these modules. The user must
punch these modules before they are deleted from the relocatable library as
shcwn in the preceding example.

// EXEC RSERV
PUNCH IJKSYSA, IJKSYSI
/%

If neither SYSIPT nor SYSIST is assigned to a 2311 or 2314 during execution
of PL/I okject programs, only the DELETR IJX.ALL statement is required for
the maintenance run.

During system generation, utilities and work-file variants that are not
needed can be deleted. If the system volume received by the user is a disk
pack, it is capable of operating as a system. If the system volume is a
tare reel, it is self-loading tape that must be restored onto a disk pack
befcre it is operakle.

FORTRAN Ccmpatikility

The FORTRAN likrary contains a module, ILFACOM, to provide compatibility
with Basic FORTRAN sukprograms. Because of differences in design
objectives, object modules produced by the FORTRAN and Basic FORTRAN

comri lers are not compatible without this interface. With it, subprograms
compiled under Basic FORTRAN can be incorporated into a FORTRAN program.

The compatability module can be invcoked on a job-by-job Lbasis, or the
system can be altered at system generation time so that it is brought in
with all Basic FORTRAN linkage edits. The procedure for using it for a
single job is discussed in the FORTRAN IV Programmer's Guide, listed in the
Preface.

Planning an Operational
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The system can be altered permanently by executing the jobstream book
named Z.ILFMERGE which is in the source statement library of the DOS system
residence volume supplied by IBM. This action deletes all Basic FORTRAN
object time library routines from the relocatable library. It replaces
them with references to the corresponding FORTRAN object time library
routines and to ILFACOM. Subsequently, any Basic FORTRAN object module
that refers to a library routine, such as the square root subprogram,
IJTSSQT, actually uses the corresponding FORTRAN routine, in this case,
ILFSSQRT.

This procedure is recommended only for installations that intend to
convert entirely from Basic FORTRAN to FORTRAN, but do not want to
reccmpile existing programs and subprograms. The action provides
additional space in the relocatable library by eliminating the Basic
FORTRAN routines, kut it also increases the execution time of all Basic
FORTRAN modules.

WARNING DIAGNOSTICS

The following warning diagnostics appear in the linkage editor maps during
system generation, but they do not indicate errors.

Assembler

DWF variant (incorporated by including IJQD16DW for assembler linkage
edit).

*UNREFERENCED SYMBOLS

EXTRN 1JQD0%$21
EXTRN 1J0D0324
EXTRN 1JQD0$39
EXTRN 1JCD0%60
EXTRN 1JQD2530
EXTRN IJQRTA35
EXTRN IJQRTALS
EXTRN IJCRTB30
EXTRN IJORTBY2
EXTRN TIJQRTB57

POSSIBLE INVALID ENTRY POINT DUPLICATION IN INPUT

TWF variant (incorporated by including IJQD16TW for the assembler linkage
edit).

*UNREFERENCED SYMBOLS

EXTRN 1JQD0%15
EXTRN 1JQD0%18
EXTRN IJQD0358
EXTRN IJQDOAL0
EXTRN 1JQD0$60
EXTRN IJQRTA3S5
EXTRN IJQRTAUS
EXTRN IJQRTB30
EXTRN IJQRTBU2
EXTRN IJCRTBS57
EXTRN 1JCD2430
EXTRN 1JOD2460
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POSSIBLE INVALID ENTRY POINT DUPLICATION IN INPUT

Variant utilizing additional main storage (incorporated by including IJQD32

for the assembler linkage edit).

*UNREFERENCED SYMBOLS

EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN
EXTRN

POSSIBLE INVALID ENTRY POINT DUPLICATION IN INPUT

IJCDOSUS
IJOD0$57
IJQD0S58
IJQODOA10
IJQRTA30
IJQRTB39
IJQRTBS4
IJQD2%30
1JQD2%60
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System Generation and Maintenance Procedure

Many techniques exist for generating and maintaining operational volumes.
Fach installation uses techniques dependent on its machine confiquration
and its selection of system and arplication programs. The techniques
described here correspond to the following principal machine configurations
relevant to system generation and maintenance:

1. At least two 2311 disk drives.

2. One 2311 disk drive.
3. One 2314 direct access storage facility.

The three examples given (Figures 8, 10, and 12) do not show the coding
necessary to linkage edit and delete all IBM-suprlied components. They are
meant only to ke samples and must be tailored to meet each user's needs.
Addit ional control statements required to meet the user's needs for linkage
editing and deleting any IBM-supplied components are given in Appendix C.

If the system has a tape unit (7-track tapes must have the Data
Conversion feature to be used during system generation and maintenance),
the syster is shipped from IBM on tape. The IBM-supplied tape is a
self-1loading tape that must be transferred from tape to a disk pack before
starting system generation. The resulting disk pack is then ready for
system generation. The IBM-supplied tape should be retained as an
additional kackup tape. If a syster has no tapes, the 2311 resident system
is shipred on a disk pack that is ready for system generation. The 2314
resident system is shipped on tape(s) only.

Each System Generation Job begins with a new IPL procedure, including
the necessary ADD, SET, and ASSGN statements. Typically, each job consists
of many job steps, including such librarian programs as:

e CSERV (core image library service) to punch out (or write on magnetic
tape or disk) programs from the core image library during maintenance.

® SSERV (source statement library service) to punch out (or write on
magnetic tape or disk) macro definitions.

e RSERV (relocatable library service) to punch out (or write on magnetic
tape or disk) the relocatable modules used to build IBM-supplied
processor programs.

e DSERV (directory service) to display on SYSLST the current contents of
one or more library directories and their remaining library capacities.

e MAINT (library maintenance) to delete and/or catalog library elements,
and also to condense and reallocate (2311) library extents.

® CORGZ (cory or merge and organize) to selectively copy or merge one
disk pack onto another disk pack, with the option of allowing
larger/smaller allocations for each library of the new pack.
The sequence of job steps depends on the configuration available and the
orerational packs each user is building. Certain activities are common to
many users:

1. The general system generation procedure is:
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a. Initialize the disk pack to contain the system.

b. For disk and tape users, restore the IBM-supplied tape onto disk.
For two disk drives and no tape drives, copy the IBM-supplied disk
to another disk to obtain backup.

c. Retrieve sample proklems.
d. Delete unwanted programs from the system (all libraries).
e. Allocate likrary sizes required.

f. Set standard labels for SYSLNK, SYS001, S¥S002, and SYS003 if
desired.

g. BAssemkle supervisor into cards.

h. ILinkage edit and catalog supervisor and IBM components.
i. Assemkle user IOCS mcdules.

j. Catalog ICCS modules toc the relocatable library.

k. Delete supervisor and IOCS macros if not desired.

The supervisor generation macro instructions must be keypunched to
form a single source deck.

DELETR cards are selected or prepared for each relocatable library
corponent that the user does not need in his system.

On a system with at least two disk drives, the user can copy
selectively rather then delete (DELETR). To copy selectively, prepare
the likrarian cards in the form: COPYR IJx.ALL.

DEIETS A.xXxxxXxXxx cards are selected or prepared for each macro
definition that the user does not need in his system. The list of
IBM-supplied macro definitions arpears in Appendix C. The user may
wish to retain certain low-usage macro definitions, such as supervisor
generation macros, only on his system maintenance pack, rather than on
his operational pack(s). The books, %Z.DELETECL, Z.DELETERL,
Z.DEIETESL and 2.LINKEDIT, can be retrieved through SSERV. These
books contain the necessary statements for the user to delete or
linkage edit selectively any components from the system. A pause card
is read immediately before a deletion or linkage-edit job is
performed. This allows the user tc enter ECB to perform the job or to
tyre in CANCEL at the 1052 printer keyboard to bypass that deletion or
linkage edit. If a user does not wish to go through the complete book
rerforming selective joks, he can choose only those cards he needs
from the book.

After a component is linkage edited into the core image library of a
single drive system, the user can free a large extent on any
operational pack by deleting the modules from the relocatable library
used to build the component. The delete book Z.DELETERL can be used
to perform this step. However, the user must then rebuild the
relocatable library of the pack prior to updating a component, by
entering the appropriate modules either from cards, magnetic tape, or
disk. On a system without magnetic tape this tradeoff must be
carefully considered: disk tracks made available vs. speed and
simplicity of component maintenance.

To use the COBOL, PL/I, and RPG languages, the user must ensure that a

certain collection of IOCS modules are available in the relocatable
likrary of each operational pack. These modules are preassembled and

System Generation and Maintenance Procedure

23



24

supplied in the relocatable library. Certain of these IOCS modules
are linkage edited into each COBOL, PI/I or RPG object program. These
modules are generated using the following macro definitions supplied
by IBM:

CDMOD Card Reader/Punch

PRMOD Printer

MTMOD Magnetic Tape

SD MOD xx Sequential DASD. SDMOD consists of ten similar macro

definitions: SDMODFI for sequential disk with fixed
input, SDMODFO for sequential disk with fixed output, etc.
A complete description of SDMODxx is contained in the
Supervisor. and Input/Output Macros publication.

ISMOD Indexed Sequential DASD
DAMOD Direct Access Method, DASD
DIMOD Device Independent Module

Assembler-language users can assemble these IOCS functions directly
into their application programs, or the IOCS modules can be assembled
serarately and cataloged into the system relocatable library. The
assembler also supports PTMOD, ORMOD, and MRMOD. Separate assembly of
I0CS modules requires no additional main storage or additional
execution overhead in speed. Those modules, shipped pre-assembled for
IBM components, can also be used by any other program, if applicable.
A separate assemkly is preferable for most users because:

e Program assembly and reassembly time is minimized.

e Many IOCS modules will already have been assembled for COBOL, PL/I
and RPG programs.

* Use of preassembled IOCS modules facilitates program maintenance
and standardization.

e The xxXMOD macro definitions just cited require a substantial
numkber of cylinders in the source statement library.

The corresponding generated modules ordinarily require fewer
cylinders in the relocatable library. Thus, users may prefer to
retain xxMOD macro definitions only on the system kackup volume,
cataloging a selection of generated modules onto each operational
volume.

During each system generation and maintenance procedure, system
likraries are periodically copied onto magnetic-tape reels, disks, or
cards to provide backup in case of subsequent specification errors or
machine errors. Users may omit these backup procedures, but the
indicated maintenance procedures and any additional precautionary
procedures desired by the user should be followed.

The following IBM System/360 Basic Programming Support Utility
Programs may Le required for system generation and should be ordered
with the initial distrikution volume, depending on the configuration
of the system. Each BPS utility must be loaded from cards by a
serarate IPL procedure.
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e Distribution Program 360P-UT-208

e Tnitialize Disk 360P-UT-206

* Copy Disk-to-Tape 360P-UT-061
Restore Tape-to-Disk

e Copy Disk-to-Card 360P-UT-062
Restore Card-to-Disk

e Initialize Tape 360P-UT-057
e Universal Character

Set 360P-UT-048
e Initialize Data Cell 360P-UT-204

Users are encouraged to perform a DSERV or check a system directory
printout to determine the contents and sizes of the system libraries
during system generation. This procedure enables the user to
determine that enough blocks remain for linkage edit and catalog
procedures. A DSERV requires the following control statements:

// JOB DSERV

// EXEC DSERV
DSPLY ALL

/¥

/&

A printout of the system directory is provided automatically
following a linkage edit with an OPTION CATAL specified or any // EXEC
MAINT.

The initial system volume from IBM contains the volume serial number
111111.

If the IBM-supplied volume is a tape, the user must initialize the
disk pack with his volume serial number before restoring the tape to
the disk. The standard labels (DLBL and EXTENT statements) shown for
the examples are adequate for system generation. However, the EXTENT
statement must be adjusted to reflect the user's volume serial number.

To use the standard labels for configurations with two disks,
SYSLNK, SYS001, SYS002, and SYS003 can be assigned to the second disk.
The standard lakels shown in the following discussions assume the VTOC
to be on Cylinder 199 of the residence volume. Following system
generation, standard lakel assignments should be set that will be
adequate to support the user's installation requirements.

The following rules must be observed when extents are assigned to
Autotest work files:

e The extents for IJSYsS01l, IJSYSAT, and IJSYSLN must always be
unique.

¢ The extent for IJSYSAT and IJSYSLN must be on the same device but
need not be contiguous.

e The extents for IJSYSAT may be the same as those for I[JSYS02 or
IJSYs03.

e When the job is to compile-and-execute, the extents for IJSYSLN
must ke different from those for IJSYS02 or IJSYS03.

System Generation and Maintenance Procedure
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10.

11.

26

Standard lakels (OPTION STDLABEL) have been defined on the systen
distributed by IBM for SYSLNK and SYS001l. Appendix G discusses the
format of the supplied system volume.

A reply of delete to the following message will destroy the system
residence file unless it is encountered during an allocate (ALLOC)
run:

DOS SYSTEM RESIDENCE FILE
4444A OVERIAP ON UNEXPIRED FILE

The core image likrary allocations on the IBM-supplied volume(s)
are not sufficient to contain all of the system components on a 2311.
The adequacy of allocations can be determined through the use of
Appendix G. Refer to Appendix C for core image phase names,
relocatable module names, and source statement macro names. Phases,
rodules, and macros are identified by component.

Also included in Appendix C are those statements required to
linkage edit and delete each component.

If the installation-tailored supervisor does not exceed the SEND
address of the IBM-supplied supervisor, linkage editor, librarian, and
assembler do not need to be linkage edited and cataloged again to the
core image likrary.
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IBM BPS Utility Programs

At the end of system generation, the user is advised to copy the system
volune for operational volume backup. To restore the volumes to a disk
pack, the IBM BPS copy and restore or the distribution program utility
programs should ke used. The user should be familiar with the BPS utility
publications as listed on the front cover of this publication. The
following control information must be inserted in the program deck to
operate these programs:

Note: The channels used by the BPS supervisors are:
Multiplexor (channel 0)

Selector 1
Selector 2

Copy and Restore

* The following job control cards must be placed in the program deck
before the first card containing a D in Column 73.

Copy Disk-to-Tape or Card Utility Programs

{m)

// JOB CDSK\TP

/7 VOL SYSIPT,UIN

// DLAB (must describe the format one label for SYSRES in the
SYSRES VTOC)

/7 XTENT

/7 CONFG 001

// BASSGN SYSIPT,X'cuu',dd

// ASSGN SYSOPT,X'cuu' ,dd,X'ss'

// ASSGN SYSRDR,X'cuu',dd,X'ss'

/7. ASSGN SYSLST,X'cuu',dd

// ASSGN SYSIOG,X'cuu',dd

/7 DATE 68110

/7 EXEC

Restore Card or Tape-to-Disk Utility Programs

&

//7 JOB RI|TP{DSK

// CONFG 001

// ASSGN SYSIPT,X'cuu',dd,X'ss’
// BSSGN SYSOPT, X'cuu',dd

// ASSGN SYSILST,X'cuu',dd

/7 ASSGN SYSRDR,X'cuu‘', dd

/7 ASSGN SYSLOG,X'cuu',dd

// DATE 68110

/7 EXEC

Note: For the BPS description (dd) parameter see Appendix F.
e The following utility modifier card must be placed in the program deck
before the first card containing an E in Column 73. This card is used

only for the copy programs and must be omitted from the program deck
for the restore program.
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//bUCRLTF,A=(1600),N=(1),0L, IPL, LOG

The: Copy Disk to Card and Restore Card to Disk programs have the
ability to be restarted if required. Refer to the BPS DASD utility
publication referenced on the front cover of this publication.

Note: In this control card b indicates one blank space.

The following operating procedures are required for running the
IEM-supplied utility object rprograms:

1. Ready the necessary I/0 units.
2. Set the console switches as follows:
Qe ROS CONTROL, RATE, ADDRESS COMPARE, and CHECK CONTROL TO PROCESS.

b. The three load-Unit switches to the address of the card reader
used for loading the program.

3. Loading of the utility program.

a. Check the preceding units and settings; then press the
System-Reset key.

b. Place the object deck with control cards in the reader hopper.

c. When the reader unit is ready, press the console Load key.

Distribution Program 360P-UT-208

The distribution program can be used to copy a DOS system to tape for
backup. The resulting tape is a self loading tape that is similar to the
IBM-supplied system tape. The only difference in the tapes is in the
contents of the systems. The tape produced by this program has the
following format:

e IPL

e Initialize disk program

¢ Tapemark

e TPL

e Restore program

e File identification record

e File lakel information

e Disk file (DOS system)

e Tapemark

When restored to a disk pack, this tape will not only restore the system
as it was copied, kut will also initialize the pack to which it is being
copied. The instructions for restoring the system to a disk are the same

instructions for restoring the IBM-supplied system to a disk pack before
performing system generation.
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COPYING A SYSTEM TAPE TO DISK

To copy a DOS system to tape:

e Mount the DOS system and a tape.

e The fcllowing jok control cards must be placed in the program deck
between the cards containing ID numbers C208 and D208 in columns 73-76:

e Place the deck in the card reader.

/7/ JOB DISCPY

/7 DATE 68110

// ASSGN SYSLOG, X'cuu',dd

// ASSGN SYSISsT,X'cuu',dd

// ASSGN SYS000,X'cuu',dd (disk)

/7 ASSGN SYS001,X'cuu',ddfl,X'ss'] (tape)
// CONFG 001 (optional, 16K assumed)
/7 EXEC

Note: For the BPS description parameter (dd) see Appendix F.

The following utility modifier card must be placed immediately
focllowing the program deck:

//bUDSb*field one of format 1 DASD file label Ul4-characters' Col.53

e Dial on the console the address of the card reader.

Check the units and settings; then press the System-Reset key.

Press the console load key.

When the Wait liight comes on, press Start and EOF on the card reader.

RESTORING A SYSTEM TAPE TO DISK

The IBM-supplied system residence tape must be copied onto a disk pack
befcre system generation can be performed. The pack that is to contain the
system must be initialized with a volume label and a volume table of
contents (VTOC). If the disk pack is not initialized or if the VTOC is not
at cylinder 199, the pack must be initialized.

INITIALIZE DISK
The following instructions and control cards will allow the user to
properly initialize his disk:

e Mount the distribution tape.

e Place the following control cards in the card reader, in the sequence

s hown:
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Card Col. 1

Card 1

Card 2

Card 3

Card 5

Card 6

Card 7

Card 8

Card 9

/7 JOB INTDSK

// DATE yyddd yy = 00 to 99 decimal
ddd = 001 to 366 decimal

// ASSGN SYSOPT,X'cuu',Dd

cuu = channel and unit of disk drive
Dd = D1 for 2311 or D3 for 2314

// ASSGN SYSLCG,X'cuu',Cl
cuu = channel unit 1052

// EXEC
// UIDDbIR,C1

// VTOC STRTADR=(0199000) ,EXTENT=(y)
y = nurber of tracks allotted
to VTOC in decimal (1-10).

VOL Innnnnn nnnnnn = Volume serial number
Coluwns 42-51 are reserved for user's
identification.

// END

e Dial on the console the address of the tape unit containing the
distribution tape into the CPU load address switches.

e Press Load.

e When the Wait light comes on, press Start and EOF on the card reader.

e The message EOJ will be printed on the 1052 printer-keyboard when
initialization is complete. The system can then be copied on the Ilisk.

BYPASS INITIALIZE DISK

If the disk has previously been properly initialized, the Initialize Disk
procedure can ke omitted and the following procedure performed to bypass
the initialize disk routine:

e Mount and ready the distribution tare.

e Place the following control cards in the card reader in the sequence

shown:

Card Col. 1

Card 1

Card 2

Card 3

Card 4

// JOB INTDSK

// DATE yyddd yy = 00 to 99 decimal
ddd = 001 to 366 decimal

// ASSGN SYSLOG,X'cuu' ,C1

// LOG
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Card 5 // ASSGN SYSIPT,X'cuu',Tz[,X'90']

cuu = channel and unit

z = 2 for 9-track tape

z = 1 for 7-track tape
The X'90' entry is
required if z = 1.

Card 6 // FILES SYSIPT,1

Dial the address of the tape drive containing the distribution tape in
the CPU load address switches.

Press Load.

When the Wait light comes on, ready the card reader containing the
control cards by pressing Start and EOF.

The tape will forward-space past the initialization program and the
following message will appear on SYSLOG:

oo0o0cC
4000A

RESTORE A SYSTEM TAPE TO DISK

Following initialization or bypassing initialization of the disk pack, the
IBM-supplied system tape can be restored to disk by this procedure:

Do not rewind the distribution tare.
Clear the card reader.

Place the following control cards in the card reader:

Card Col. 1

Card 1 // JOB DISRST
Card 2 // DATE yyddd yy = 00 to 99 decimal

ddd = 001 to 366 decimal
Card 3 // ASSGN SYS000,X'cuu',Dd

cuu = channel and unit of

the initialized disk

DA = D1 for 2311 or D3 for 2314
Card 4 // ASSGN SYSLST,X'cuu',lLl
card 5 // BASSGN SYSLOG,X'cuu',Cl
Card 6 // EXEC

IPL from the distribution tape and press Load on the console.

When the Wait light comes on, ready the card reader by pressing Start
and EOF.

The following message appears in SYSLOG:
4uuyp

Type in 4 . and press INTERRUPT to continue.
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e If the message END OF VOLUME ON SYSIPT 3777A occurs while restoring a
multivolume file, ready the next reel on SYSIPT reply 22 and press
interrupt to continue. This message will not be encountered if the
second volume of a two-volume system distribution is mounted on an
alternate drive assigned to SYS002.

// ASSGN SYsS002,X'cuun',TZ

e When the job is finished, the following message is printed on the IBH
1052 Printer-Keykoard and the disk rack is ready for system generation:
DOS SYSTEM RESIDENCE FILE
nnnnnn RECORDS RESTORED FOR ABOVE FILE
3007
END OF JOB
3008
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Macro Instructions for Generating a Supervisor

Using the IBM-supplied volume, each installation normally generates a more
efficient supervisor using the supervisor generation macro instructions.
The macro instructions describe the machine configuration, standard 1/0
assignments, and standard processing ortions.

This section defines the ten macro instructions and their parameters
required to generate an installation-tailored supervisor for the Disk
Operating System. Figure U4 is a consolidated list of the supervisor
generation macros discussed.

RULES FOR USING SUPERVISOR GENERATION MACROS

1. The assumed value for an omitted parameter is underlined in the
following discussion and in Figure 4. Figure 5 shows device type
codes to be used for system generation.

2. Material enclosed in braces { } indicates a programmer option. One of
the enclosed values must be selected by the programmer.

3. Bracketed operands are optional, e.g., I[nl.
4. Rerlace the letter n in a parameter with a decimal number.

5. The name field must be blank. The operation field always contains the
mnemonic operation code. The operand field contains the parameters.

6. Several parameters may be included on one line for all macros.
Serarate each parameter with a comma. No embedded blanks are
permitted. Continuation cards are permitted (nonblank character in
column 72; the continue column is column 16).

7. In the expression X'cuu', replace cuu with the hexadecimal number for
channel and unit.

8. The macros must be issued in the following sequence: SUPVR, CONFG,
STbJC, FOPT, PIOCS, ALLOC, IOTAB, DVCGEN, ASSGN, SEND.

9. The DVCGEN, ASSGN, and ALLOC macros are not required. They are
specified if input/output tables (DVCGEN) are being specified, if
standard assignments (ASSGN) are being made or if storage is allocated
(ALLOC) for MPS at system generation time.

10. 2An END card and a /* card must follow the SEND macro instructiom.

SUPERVI SOR
SUPVR This macro instruction and its parameters define the

system as disk resident and its akility to perform
multiprogramming, MICR or Teleprocessing.
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Parameters for SUPVR

SYSTEM=DISK

NO
MPS={ YES

ro-{

MICR=l

EU={ No

CONFIGURATION

AP

BJF

NO
BTAM
QTAMN

NO
1412
1419

1419D

=f NO
YES

YES

CONFG

|

}

}

}

Always used with the SUPVR macro instruction.
SYSTEM=DISK is assumed if this parameter is omitted.

Specify if there is to be multiprogramming support.
When YES or BJF is specified the system generated is
capable of supporting two foreground programs. YES
or BJF must be specified if TP=QTAM. When BJF is
specified, batched job environment will be supported
for both foreground partitions. Multiple
communication regions are generated only if BJF is
specified. MPS=YES is implied if MPS=BJF is
supplied.

Specify if Teleprocessing support is desired and if
so, whether Basic or Queued Access Method (BTAM or
QTAM) is desired. When QTAM is specified, SVC
support for BTAM is also included. n is the maximum
numkber of QTAM message processing programs in the
system at one time. n may have any value from 2 to
12.

Specify if the supervisor is to support magnetic ink
character readers. If both 1412's and 1419's are
present, indicate 1419. If 1259's are to be
supported, also indicate 1419. 1419D indicates Dual
Address Adapter 1419°'s. If 1412/1419's are attached
to the multiplexor channel, the PIOCS parameter
BMPX=YES is not supported. 1419 support gives 1259
capability.

Specify if there is to be multitasking support.
Multitasking allows the execution of more than one
program within a partition. MPS=YES and WAITM=YES
are assumed if AP=YES.

Specify if the IBM 1401/1440/1460 Emulator program is
to be executed. The MODEL operand in the CONFG macrc¢
can be MODEL=25, or MODEL=30 for IBM Model 2025, and
it must ke MODEL=30 and MODEL=40 for IBM Models 2030
and 2040, respectively.

This macro instruction and its parameters define the
system configuration and can be used to specify
generation of ortional supervisor services. If the
assumed options are all satisfactory, the only entry
required is the CONFG macro itself without any
parameters.
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Parameters for CONFG

301
MODEI={nn) Specify the model number of the system (nn=30, 40,
etc). TIf MICR support is required on a Model 65,
MODEI=65 should be indicated for maximum performance.
If 1401/1440/1460 emulator program support is desired
for the:

e IBM Model 2025, specify MODEL=25 or MODEL=30.
e IBM Model 2030, specify MODEL=30.
e IBM Model 2040, specify MODEL=40.
{ukst
SP= |YES) Specify if the storage protection feature is
available to the system. YES is assumed if the

MPS=YES or MPS=BJF parameter is specified in the
SUPVR macro.

NO
DEC={YES} Specify if the decimal feature is present.

NO
FP={YES} Specify only if the floating point feature is
present.

NO
TIMER={YES} Specify if the timer feature is present. If YES is
specified, GETIME support is provided.

JOB_CONTROL_ OPTIONS

STDJC This macro instruction and its parameters specify the
standard settings for jok control. If the assumed
options are all satisfactory, the only entry required
is the STDJC macro instruction itself, without any
parameters. These standard options can be locally
overridden by an OPTION statement.

Parameters for STDJC

YES
DECK={ No} Specify if language translators are to output object
modules on SYSPCH.
{YES
LIST=| N Specify if language translators are to write source
module listings and diagnostics on SYSLST.
L)
LISTX=\YESJ Specify if compilers are to write hexadecimal object
module listings on SYSLST.
bie)
SYM=\YE Specify if assembler is to output symbol tables on

SYSPCH. SYM=YES must be specified if the PL/I
compiler is to produce a symbol and offset table
listing.

Specify if assembler is to write symbolic
cross-reference lists on SYSLST.
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ERRS={

YES

NO} Specify if compilers are to summarize all errors in

{usc
CHARSET= | 60C
{YES

LOG=\ NO
{YES

DUMP=) NO
{2’1
LINES=\nn
{MDY

DATE= | DMY

}

}

}

}

}

source programs on SYSLST. Assembler and PL/I always
assume ERRS=YES.

Specify either the 48- or 60-character set for PL/I
translator input on SYSIPT.

Specify for a listing of all control statements on
SYSLST. LOG=NO suppresses the listing of all job
control statements on SYSLST.

Specify if a dump of the registers and main storage
is to be written on SYSLST in the event of an
abnormal program end, cancel, or program check.

Specify the number of lines per page on SYSLST. The
minimum is 30; the maximum is 99.

Specify the format of the date MDY=month/day/year.
DMY=day/month/year.

OPTIONAL FEATURES IN THE SUPERVISOR

FoO

PT

Parameters for FOPT

OC={Y

IT=

PC={Y

TEB={

NO
ES

NO
BG
F1
F2

NO
ES

NO

n

|

}

}

This macro and its parameters specify additional
optional features that can be included in the
supervisor.

Specify if external interruptions (except timer) can
be handled by problem programs. If YES is specified,
the facility is available to all programs in MPS.

The Tape Compare Utility program requires OC=YES.

YES is required if emulator program operator services
are to be requested through the INTERRUPT key.

Specify if the interval timer can be handled by
problem programs. When interval timer facilities are
availakle (i.e., IT=BG, F1 or F2) TIMER=YES is
assumed for the CONFG macro. Timer support is
available to only one program in MPS. QTAM requires
Fl.

Specify if a user program check routine will be used.
Included in supplied supervisor because QTAM,
FORTRAN, Basic FORTRAN, COBOL, PL/I, RPG, and
Autotest require PC=YES.

Specify if tape error statistics are to be
accumulated and logged where n is the number of tape
drives and/or tape cartridge readers attached to the
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SKSEP=§

ca-

PTO={YES

CBF=

CCHAIN={

NO
YES
n

NO
YES
n

NO

{w
n

NO
YES

|

}

|

}

|

system. Allow extra TEBs for possible future
expansion of the system. The maximum number is 254.

Specify if SEEKs are to be separated from the
remainder of channel programs. Seek separation
allows other devices on the channel to pe accessed
(including other seeks) during the seek. YES
indicates support for all DASD type devices specified
by the DVCGEN macro at system generation time. n is
the number of DASD devices to be supported and cannot
be less than the number of DASD devices specified at
system generation. The maximum is 254.

Specify the number of bytes to be allocated to the
customer engineer serviceability routines. The
minimum number of bytes that can be specified for n
is 600. For the actual number of bytes allocated see

Appendix G.

Specify if the Physical Transient Overlap (PTO)
feature is to allow the system to select tasks while
Fetch is reading a fetched (or 1loaded) phase from the
system residence file, or while I/0 operations are
being performed during Error Recovery Procedures
(ERP). This overlap allows increased throughput.
MPS=YES or BJ¥ must be specified.

Specify I/0 requests are to be buffered under the
following conditions:

1. The actual record to be written does not exceed
80 characters.

2. Data or command chaining is not performed.

3. The CCB associated with this operation does not
indicate the acceptance of unrecoverable I/0
errors, posting at device end, or user error
routines.

4. The CCB does not request sense information.

Console buffering allows overlap of CPU processing
with write operations to SYSIOG by satisfying the
requestor's WAIT immediately, rather than at 1I/0
completion time. When this option is selected, the
number of CHANQ entries should exceed the number of
CBF entries so that the buffering process is not
bound by the number of CHANG entries. If the assumed
option is taken for CHANQ and CBF is selected, the
numker of CHANQ entries will be assumed to be six
more than the CBF entry. Numbers 1 through 9 are
valid, and one is assumed if the operand is invalid.

Specify if command chaining support for retry on I/0
operations is to be handled. When command chaining
and an error occurs, CCHAIN allows the user to retry

.at the last CCW executed. Normal retry would return

to the first CCW in the channel program. To make use
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TRKHL

AB= {
WAITM= {

NO
* CASDFP= (n,n,{

NO

D=n

EQ}
YES

yg}
YES

2311
2314
2321

of this ortion the user must have the appropriate bit
set in the CCB. CCHAIN=YES must ke specified if data
or command chaining of IBM 2495 Tape Cartridge Reader
input is performed.

specitfy if the track hold function is to be
supported. When processing sequential disk workfiles
or updates to direct access files, specify if a hold
is to be placed on the track of the record being
read. The hold prevents anyone else that is using
track hold from accessing that track. The maximum
numker of tracks that can ke held at one time is 255.
The default is 10 if n is an invalid parameter
(nonnumeric or outside the range 1-255). MPS=YES or
BJF must be specified if TRKHLD=n.

Specify if the abnormal termination exit function is
to be suprorted. The abnormal termination exit

allows the user to exit to a user's routine before an
abnormal end of job causes a program to be cancelled.

Specify if the multiple wait function is to be
supported. This function allows the user to use the
WAITM macro to wait for one of a number of events to
occur. WAITM=YES is assumed if AP=YES.

})

Specify if supervisory DASD file protection is
handled where n,n indicates the range of channels to
which DASDs may be attached. Either 2311 or 2314
indicates file protection for both and 2321 indicates
file protection for 2311, 2314, and 2321. If 2311,
2314, or 2321 are omitted, both 2311 and 2314 are
assumed. DASDFP prevents the user from writing
outside the extents of his file in case of program
error. Extents are protected to the nearest cylinder
except for 2321, where they are protected to the

nearest head bank. This feature does not protect the
file from being overwritten.

*syspn.={({§§11} [,nl,nzl)}
2314

Specify if system input and system output (SYSRDR,
SYSIPT, SYSLST, SYSPCH) files may be assigned to a
2311 or 2314. Specification of either gives support
for both. If MPS=BFJ in the SUPVR macro, this
parameter suprorts foreground logical units when
running in batched mode. If the emulator program
parameter SYSIO=222 or SYSIO=333 is indicated, a
value must be specified for SYSFIL.

ny = residual capacity for beginning of operator
notification when SYSLST assigned to disk.
100<n,<65535. If n; is omitted, 1000 is
assumed.

ny = residual capacity for beginning of operator
notification when SYSPCH assigned to disk.
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100<n,<65535. If n, is omitted, 1000 is
assumed.

*Valid when 24K bytes of main storage are available. (See PL/I variant for
the conditions governing logical units assigned to a disk.)

Note: Information on the macro instructions STXIT, EXIT, and SETIME is
contained in the Supervisor and Input/Output Macros publication.

PHYSICAL IOCS

PIOCCs

Parametexrs for PIOCS

{YES
SELCH=| NO

}

M}
BMPX= \YES

NO
CHANSW=< RWTAU
TSWTCH

TAPE={

Z
Q\JO

ALLOCATE

AILOC F1=nkK,F2=nkK

}

This macro instruction and its parameters define
the configuration requirements to be supported by
physical I0CS. If the assumed options are all
satisfactory, the only entry required is the PIOCS
macro itself, without any parameters.

Specify if selector channels are attached to the
system.

Specify if burst mode devices will be supported on
multiplexor channel. If YES is specified,
unbuffered devices will not multiplex. If
1412/1419s are attached to multiplexor channel,
BMPX=YES is not supported.

Specify if channel switching tape control unit,
RWTAU = 2404 or 2804, TSWICH = 2816. If either
2403 or 2803 and 2816 is specified, RWTAU must be
specified. If a 2804 is specified, RWTAU must be
specified. If a 2816 is specified, TSWICH must be
specified.

Indicates required tape PIOCS support.
9 = nine track only.
7 = seven or nine track.

NO = No tape drives attached. This is the assumed
value.

Specifies storage partitioning MPS, where n must
be a multiple of 2. This macro is optional. Most
IBM components require 10K bytes of background
area. Foreground area must be a minimum of 10K to
allow BJF rrocessing.
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INPUT /OUTPUT TABIES

I0TAB

Parameters for ICTAB

40

BGPGR={

F1PGR={

10

n

5
n

/5

F2PGR= |

JIB= {

n

2
n

}

}
}
|

This macro instruction and its parameters define
the area for the necessary device tables for the
system. If the assumed options are all
satisfactory the only entry required is the IOTAB
macro itself without any parameters.

Specify the number of logical unit blocks (LUBSs)
for programmer units, i.e., the number of symbolic
programmer logical units (SYS000-SYSnnn). The
minimum value generated is 10. The maximum value
generated is 222.

Specify the number of symbolic units of the class
S¥YSnnn for Fl1. Valid only for MPS. Otherwise
zero is assumed. The maximum value is 222.

Specify the number of symbolic units of the class
SYSnnn for F2. Valid only for MPS: Otherwise
zero is assumed. The maximum value is 222.

Specify the number of job information blocks for
the system (JIBs). One is required for each
logical unit temporarily reassigned by a // ASSGN
statement that differs from standard system
assignment (i.e., established Ly the operator at
IPL time). One JIB is required for each alternate
logical unit assignment. One JIB is required for
each open 2311 extent with the DASD file protect
feature except for system input/output extents.
Two JIBs are required for each open 2321 extent
with the DASD file protect feature. The minimum
value generated is 5. The maximum value generated
is 255.
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{6 oxr 6+CBF
CHANQ= n

IODEV=

|

{19
n

|

Specify the number of entries in the channel
queue. The mwinimum value generated is 6. If the
assumed option is to be taken and CBF is to be
specified, the assumed option will be six more
than the CBF entry. The number of the channel
queue should exceed the total number of I/O
requests the user wishes to accumulate
simultaneously. The start I/0 commands for all
channels are stored in this queue. The maximum
value is 255.

Specify the number of I/0 devices attached to the
system. The maximum is 255. The minimum value is
5.

Note: The sum of BGPGR + F1PGR + F2PGR LUB's must not exceed 222.

INPUT /OUTPUT UNITS

DVCGEN

Parameters for DVCGE

N

CHUN=X"cC

uu'

DVCTYP=XXXXXX

CHANSW={

YES

=)

This macro instruction and its parameters define
the physical input and output units attached to
the system. This macro instruction is optional.

Specify the hexadecimal number of the channel arnd
unit for the device.

Specify the device type. Figure 2 contains the
codes for each IBM-supported device.

Specify if the device is attached to more than one
selector channel. Indicates if the device can be
switched (IBM 2816, 2804 or 2404 available).
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MODE=X"'ss"

Rules for Using DVCGEN

2400T9. MODE is used to specify the tape
mode. X'C0O' is the default value.

2400T7. MODE is used to specify the tape
mode. X'90' is the default value.

2702. MODE designates the SADxxx command.
X'00' is the default value.

X'00" SADO

X*'o1? SAD1

X'02' SAD2

X'03" SAD3

See Appendix A for other values of ss.

2260 (Local). MODE is used to specify the
1053 printer when CHUN=X'cuu' refers to a 1053
attached to a 2848. The operand must Dpe
entered as MODE=X'01'.

1412/1419/1259. MODE designates the external
interrupt bit associated with magnetic ink
character readers. The mode X'01' through
X'20' correspond to external interrupt PSW'
bits 31 through 26 respectively. For the dual
address adarter 1419, this parameter is needed
for both 1419P and 1419sS.

X*'01' Device attached to external line 7.
X*'02' Device attached to external line 6.
X'04* Device attached to external line 5.
X'08' Device attached to external line 4.
X'10' Device attached to external line 3.
X'20' Device attached to external line 2.

1. A separate DVCGEN macro instruction is required for each device. For
a 2314, each individual unit needs a DVCGEN card.

2. The total number must not exceed the total number of devices specified
in the IODEV parameter of the IOTAB macro.

3. DVCGEN macros must be specified in ascending channel address sequence.

4. Switchakle units (attached to more than one selector channel) mrust be
defined once on the lowest channel by which they are addressable.

5. The sequence of the DVCGEN cards determines the priority of the
devices on their channel. SYSRES should Le the first DVGEN card if it
is to have the highest priority. Switchable units must be the last
devices specified for each channel, and must be on consecutive

channels.

6. The specifications of these racros can be altered at IPL by ADD and

DEL statements.

7. 1IBM 1052 Printer-Keyboards that are not on-line but were defined by
DVCGLN statements must be deleted by DEL statements when performing
IPL from the card reader.
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ASSIGNING SYMBOLIC DEVICE NAMES TO ACTUAL I/0 DEVICES

ASSGN This macro imnstruction and its parameters assign
symbolic device names (LUBs) to physical 1I/0
devices (PUBs). A separate macro instruction is
required for each symbolic device name with a
standard system generation assignment.

instruction is optional.

Parameters for ASSGN

SYsnnn,X'cuu' Symbolic-name will be any of the system background
logical units (SYSIPT, SYSLOG, etc) or programmer

logical units (SYS000, SYS001, etc).

the hexadecimal number of the channel and unit to
which the symbolic device is attached.
macro is required for each standard assignment

desired. Programmer assignments are made only for

kackground jobs.

System input/output units (SYSRDR, SYSIPT, SYSLST, or SYSPCH) that are
assigned to a tape or DASD when the system is generated will be unassigned

by IPIL. An unassigned device can cause a job to be canceled.

END OF SUPERVISOR MACRO INSTRUCTIONS

SEND (n) This macro instruction indicates the end of the
supervisor. n is a multiple of 8 and cannot be

greater than 32,760.

Figure 2 illustrates protected and unprotected
supervisor storage generated by various
combinations of supervisor options that affect

storage protection.

The supervisor consists of two parts:

] the nucleus that extends from the address

SYSS00 to NUCEND, and

. the combined transient area, CE Serviceability
Programs (CE=YES), and save area that extends
from the address SYSEND to PPBEG (Figure 2R).

Macro Instructions for Generating a Supervisor
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SENDn, NUCEND>SYSEND (Figure 2F)/

SENDn, NUCEND=SYSEND (Figure 2G)/
SENDn,NUCEND<SYSEND, SP=NO (Figure 2H)

If the operand n is specified (Figure 2F-24),
the address of NUCEND can ke greater than,
equal to, or less than the address of SYSEND.

1.

If NUCEND is greater than SYSEND (Figure
2F), a portion of the transient area
overlays the supervisor nucleus. n must
be increased, and the supervisor
reassembled.

If NUCEND is equal to SYSEND (Figure 2G),
the result is identical to the case where
n was not specified (see Figure 2B) and
the effect is also the same.

If NUCEND is less than SYSEND (Figure 2H),
the area between SYSEND and NUCEND is not
used and is available for future expansion
of the supervisor. The difference between
SYSEND and NUCEND is the number of bytes
the surervisor may expand without having
to re-linkage edit programs at the end of
the surervisor.

SEND, SP=YES (Figures 2C, 2D, and 2E)
SENDn, NUCEND<SYSEND, SP=YES (Figures 2I, 2J, and

2K)

If Storage-Protect (SP=YES) is specified, the
End-Of-Surervisor Storage-Protect (EOSSP)
address is the first storage protect boundary
after the SYSEND address when MPS=NO. When
MPS=YES or BJF, the end of the supervisor will
be the first storage protect boundary after
the PTA address. The EOSSF address may be
less than, equal to, or greater than the PPBEG
address (end of supexrvisor).

1.

If the EOSSP address is less than the
PPBEG address, the area between these two
addresses is not storage-protected. This
will harpen if the comkination of MPS=NO
and CE=YES was chosen (Figure 21), and may
harpen if the:

a. SEND address is not specified (Figure
2C).

b. SEND address specified is not a
multiple of 2048 bytes (Figure 2I).

If the EOSSP address is equal to the PPBEG
address, the entire supervisor is
storage-protected. This happens if the:

a. SEND address is not specified and the
PPBEG address is a multiple of 2048
bytes (Figure 2D), or

b. SEND address specified is a multiple
of 2048 bytes (Figure 2J).

Macro Instructions for Generating a Supervisor
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3. If the EOSSP address is greater than the
PPBEG address, the entire supervisor is
storage-protected. The area between the
PPBEG address and the EOSSP address is not
used and is available for future expansion
of the supervisor. The difference between
the EOSSP address and the PPBEG address is
the number of bytes the supervisor may
exrand without having to re-linkage edit
programs at the end of the supervisor.
This expansion area is in addition to any
area between SYSEND and NUCEND. This may
happen if the:

a. SEND address is not specified (Figure
2E), or

b. SEND address specified is not a
multiple of 2048 bytes (Figure 2K).

MAXIMUM UNPROTECTED STORAGE

If SP=YES and a portion of the supervisor is
not storage-protected (Figure 2C and 2I), the
user should verify that the unprotected area
falls within the following limits.

Figure 3 shows the maximum number of bytes in the area between the EOSSP
address and the PPBEG address that may be unprotected.

CE=NO CE=YES

MPS=NO 1832 2480
PTO=NO
FP=NO/YES
MPS=YES/BJF
PTO=NO
FP=YES
MPS=YES/BJF
PTO=NO
FP=NO

1312

-+ —— e —
[
«©
o]
o
+
o]

664

632 1280 680+n

MPS=YES/BJF 760
PTO=YES
FP=YES
MPS=YES/BJF
PTO=YES
FP=NO

120 160+n

88 728 128 +n

MPS=NO
PTO=YES
FP=NO/YES

88 728 128+n

[ e e Y . e M = e e Y S e e M o sy e S e B e g
e o s it s i s e i e s o s 2t . o e s s e e s e s e
T e e T T SN S

T s FA R e S e

F———t——————t+———t—

Figure 3. Maximum Unprotected Area between EOSSP and PPBEG (End of
Supervisor) Address
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Operation Operand Explanation
SUPVR Supervisor macro instruction.
SYSTEM=DISK Specify a disk-resident supervisor.
SYSTEM=DISK is assumed if this parameter is omitted.
(NO ( Specify if there is to be multiprogramming support. When YES or BJF is specified
MPS={ YES the system generated is capable of supporting two foreground programs. YES or
’ P PP P
BJF BJF must be specified if TP=QTAM. BJF must be specified if batched job
environment is desired for foreground partitions.

NO l Specify if teleprocessing support is desired and if so, whether Basic or Queued
TP:{ BTAM ‘ Access Method (BTAM or QTAM) is desired. When QTAM is specified, SVC sup-
{QTAMn port for BTAM is also included. n is the maximum number of QTAM message

processing programs in the system at one time. n may be any value 2 to12.
N Indicates whether the supervisor is to support magnetic ink character readers.
MICR= ‘ 1412 ' If 1412/1419's are attached to the multiplexor channel, the PIOCS parameter
lm9( BMPX=YES is not supported.
1419D
AP‘{EQ} Specify if there is to be multiprogramming within a partition (multitasking) support .
YES Multiprogramming within a partition provides the ability to execute more than one
program (multitasking) within o partition. MPS=YES and WAITM=YES are assumed
if AP=YES.
EUZ{EQ} Specify if the IBM 1401/1440/1460 Emulator program is to be executed. The
YE MODEL operand in the CONFG macro can be MODEL =25, 30, or 40.
CONFG Describes the hardware features.
MODEL= {i} Specify the model number.
nn
Sp= { N } Storage protection feature. YES must be specified for MPS or BJF.
YES
_ fNO Decimal feature.
DEC YES}
FP={NO Floating point feature.
YES
TIMER={N_O_} Timer feature.
ES
STDJC Specify standard settings for job contiol
pecify i
DECK = Y_E§} Output of object modules of language translators on SYSPCH .
NO |
LIST={LS} Source module listings and diagnostics from language transtators on SY SLST.
NO
LISTX:{NO} Hexadecimal object module listings from PL/] and COBOL on SYSLST.
ES :
SYM= (NO } Assembler and PL/| outputs symbol tables on SYSPCH: COBOL compiler outputs
{ ES DATA DIVISION map on SYSLST.
XREFZ{ _YE} Assembler outputs symbolic cross reference lists on SYSLST.
NO |
ERRS= {YES} COBOL, PL/l, FORTRAN, and Basic FORTRAN summarize all errors in
! NO | source programs on SYSLST.
CHARSET= f48C1 Specify the 48- or 60-character set for PL/l input on SYSIPT.
L60C ¢
Figure 4. Macro Instructions for Supervisor Generation (Part 1 of 4)
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Operation Operand Explanation
OG“{_ES'} Listi fall trol stat t SYSLST
L “1NO | isting of all control statements on .
DUMP = YES } Dump of registers and main storage on SYSLST.
INO !
_§36 .
LINES = P Number of lines per page on SYSLST.
DATE 2{%} Format of the date.
FOPT Specify optional support in the supervisor.
oc :{lo_} STXIT option is available for external interrupt (except timer). YES is required for tape compare
ES utility program.
‘NQ
T = BG ' STXIT option is available for interval timer interruption in the area specified. TIMER =YES is assumed.
F1
' F2 s
PC = )’&} STXIT option is available for program check interruption. Included in supplied supervisor because
LYES FORTRAN, COBOL, RPG, QTAM, PL/I ond Autotest require PC =YES.
1EB = {N_} Specify if tape error statistics are to be accumulated and logged where n is the number of tape drives
“Un attached to the system. Allow extra TEBs for possible future expansion of system.
Specify if SEEK's are to be separated from the remainder of channel programs. Seek separation allows
| NO ' other devices on the channel to be accessed (including other seeks) during the seek. YES indicates
SKSEP = YES support for all DASD type devices specified by the DVCGEN macro at system generation time. n is
] n ! the number of DASD devices to be supported and cannot be less than the number of DASD devices
specified at system generation. The maximum number is 254,
( NO ( Specify the number of bytes to be allocated to the customer engineer serviceability programs. 600 is
CE = ) YES i the minimum number of bytes that can be specified. For the actual number of bytes allocated, see
n Appendix G.
PTO = {N_O} Specify if the physical transient overlap feature is to allow the system to select tasks while Fetch is
“LYES reading a fetched ( or loaded ) phase from the system residence file, or while 1/O operations are per-
formed during error recovery procedures.
_SNOy Specify if 1/O requests are to be appraised for console buffering and indicate the number of buffers
o
n S (1 -9) to be generated.
NO e - .
CCHAIN = YES Specify if command chaining support for retry on 1/O operations is to be handled.
When processing sequential disk workfiles or updates of direct access files, specify if a hold is to be
TRKHLD = {_Q} placed on the track of the record being read. The hold prevents anyone else who is using track hold
“1n from accessing that track. The moximum number of tracks that can be held at one time is 255 and the
assumed value is 10.
AB A{NO} Specify if the abnormal termination exit function is to be supported. The abnormal termination exit allows
“LYES the user fo exit to a user's routine before an abnormal end of job causes a program to be cancelled.
WAITM = {_I}J_Q} Specify if the multiple wait function is to be supported. This function allows the user to use the WAITM
~ LYES macro to wait for one of a number of events to occur.
\NO , Specify if supervisory DASD file protection is handled where n,n indicates the range of channels to
*DASDEP = | 2311 ) which DASDs may be attached. Either 2311 or 2314 indicates file protection for 2311 and 2314. 2321
/(n,n, 2314 )\ indicates file protection for 2311, 2314 and 2321.
t2az1)
Specify if system input and system output (SYRDR, SYSIPT, SYSLST, SYSPCH) files may be assigned to
NO a 2311 or 2314. Specification for either gives support for both.
*SYSFIL = ‘()'23] ]}[,n] /n2] ny = residual capacity for beginning of operator notification when SYSLST assigned to 231 1/2314,
\2314) )\ 100< n < 65535. 1f n) is omitted, 1000 is assumed.
ng = residual capacity for beginning of operation notification when SYSPCH assigned to 2311.
100 <np<65535. 1f ny is omitted, 1000 is assumed.
*Valid when 24K bytes of main storage are available .
Figure 4. Macro Instructions for Supervisor Generation (Part 2 of 4)
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Operation Operand Explanation
PIOCS Define options and configuration requirements to be included in physical 10CS.
_ fYES Specify if selector channels are oftached to the system
SELCH= Y o~
NO
BMPX= {ﬁg} Specify if burst mode devices on multiplexor channel is supported. If 1412/1419's
YES are attached to the multiplexor channel BMPX=YES is not supported.
NO
CHANSW:% RWTAU % Specify if channel switching.
TSWTCH
f 9
TAPE=¢ 7 % Specify 9- or 7-track tape. 7 indicates support for both.
Ino!
ALLOC F1=nK, F2=nK Specify storage partitioning .
I0OTAB Define the necessary input/output tables for the system.
BGPGR=J‘ 10 Specify the number of logical unit blocks (LUBs) for programmer units, i.e., the
tn f number of symbolic programmer logical units (SYS000 - SYSnnn).
FIPGR= {% } Specify the number of symbolic units of the class SYSnnn for F1.
FZPGR:{%} Specify the number of symbolic units of the class SYSnnn for F2.
JIB:{EI Number of JIBs for the system. Minimum value generated is 5.
nf
f fes i . Mini lue is 6.
CHANG= {%} Number of entries in the channel queve. Minimum value is 6
JODEV= {l_} Specify the number of I/O devices attached to the system. The minimum value is 5.
n
DVCGEN Specify the physical /O units attached to the system.
CHUN=X"cuu' Hexadecimal number of channel and unit.
DVCTYP=xxxxxx Specify the device type. See Figure 2.
CHANSW= {@} YES indicates that the device is attached to more than one selector channel (the
YES device is switchable).
MODE=X"ss' 1. 2400T9. MODE is used to specify the tape mode. X'CO' is the default value.
2. 2400T7. MODE is used to specify the tape mode. X'90' is the default value.
3. 2702. MODE designates the SADxxx command. X'00' is the default value.
X'00' SADO, X'O1' SAD1, X'02' SAD2, X'03' SAD3.
4. 2260 (Local). MODE is used to specify the 1053 printer when CHUN=X'cuu'
refers to a 1053 attached to a 2848. This operand must be entered as
MODE=X"01".
5. 1412, 1419, 1259 MODE designates the external interrupt bit associated with
magnetic ink character reader.
X'01' External line 7 X'04' External line 5  X'10' External line 3
X'02' External line 6  X'08' External line 4  X'20' Extemal line 2
Figure 4. Macro Instructions for Supervisor Generation (Part 3 of 4)
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Operation Operand Explanation
ASSGN Assign LUBs to PUBs as standard system assignments .
SYSnnn, X'cuu' Symbolic unit is assigned a hexadecimal channel and unit number.
SEND [n] End of supervisor macro instructions. n =beginning address of the problem pro-
gram area.
Figure 4. Macro Instructions for Supervisor Generation (Part 4 of 4)
Card Code Actual Device Device Type Card Code Actual Device Device Type
2400T9 | Nine Track Magnetic Tapes 2311 2311 Disk Drive DASD
Tapes
240077 | Seven Track Magnetic Tapes 2314 2314 Disk Storage Facility DASD
1442N1 | 1442N1 Card Read Punch 2321 2321 Data Cell Drive DASD
Card Readers - Punches
252081 2520B1 Card Read Punch 2671 2671 Paper Tape Reader Paper Tape Reader
2501 2501 Card Reader 24951C 2495TC Tape Cartridge Reader | Tope Cartridge Reader
Card Readers
2540R 2540 Card Reader 1412 1412 Magnetic Character Magnetic Character
Reader Reader
2540pP 2540 Card Punch
1419 1419 Magnetic Character Magnetic Character
252082 | 252082 Card Punch Reader or 1259 Magnetic Reader
Card Punches Reader
1442N2 | 1442N2 Card Punch
1419P Primary control unit address on | Magnetic Character
252083 |{2520B3 Card Punch 1419 Dual Address Adapter Reader
1403 1403 Printer 14195 Secondary control unit address | Magnetic Character
on 1419 Dual Address Adapter Reader
1403U 1403 Printer with UCS Feature
Printers 2701 2701 Line Adapter Unit
1404 1404 Printer
2702 2702 Transmission Control Unit | Teleprocessing Lines
1443 1443 Printer
2703 2703 Transmission Control Unit
1445 1445 Printer
2703 IBM System,/360 Model 25 with | Teleprocessing Lines
1050A 1052 Printer - Keyboard 1050 Control Unit the Integrated Communication
ottachment.
UNSP Unsupported Device Unsupported. No Burst
Mode on Multiplexor
Channel 7770 7770 Audio Response Unit
Audio Response
UNSPB | Unsupported Device Unsupported with Burst 7772 7772 Audio Response Unit
Mode on Multiplexor
Channel 1285 1285 Optical Reader
Optical Readers
2260 2260 Display Unit Display Unit 1287 1287 Optical Reader
(Local)
2260 A 1053 attached to o 2848. *Note: ,: 2701 ;2: Adop['ezn},Unit G:“Ted ;o an LBM
(Local) The mode operand must be Printer ys“"fml/ N:’de | must be placed on the
entered as MODE=X'01" multiplexor channel .

Note: The codes used in DVCGEN macros are identical to those used in IPL statements.

Figure 5.

Device Code
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Figure 6 shows macro instructions and parameters that generate the

supervisors supplied by IBM.

2311 DISK SYSTEM SUPERVISOR

2314 DIRECT ACCESS STORAGE SUPERVISOR

Operation Operand Operation Operand

SUPVR SYSTEM =DISK SUPVR SYSTEM =DISK

CONFG CONFG

STDJC STDJC

FOPT PC=YES FOPT PC =YES,SYSFIL=2314

PIOCS BMPX =YES, TAPE=7 PIOCS BMPX =YES,CHANSW =RWTAU, TAPE=7
IOTAB IOTAB

SEND 6144 SEND 8192

END END

e Figure 6.

IBM-Supplied Supervisor for 2311 Disk Systems
and 2314 Direct Access Storage Facility

Macro Instructions for Generating a Supervisor
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Two IBM 2311 Disk Drives

The system is supplied in two volumes. The first volume consists of a core
image library and a relocatakle library. The second volume is composed of
a core image library and a source statement library. Depending upon the
user's configuration, these packs are used in varying order.

The following is an example of one of the many possible methods for
generating a system. Figure 7 illustrates the system configuration upon
which Example Cne (Figure 8) is based. The following steps are keyed to
Exanple One:

Ster 1 Disk-only users receive the system on disk. Disk users with at
least one tape unit available unit receive the system on tare.

Before generating a system, disk-only users should have at
least one initialized disk pack (VTOC on cylinder 199).

Users with two disk drives and at least one tape unit should
have at least two initialized disk packs (VTOC on cylinder 199).

Mount the IBM-supplied core image and relocatable library
volume. Users with tape must also mount a disk pack to which the
tape is to be restored.

Before restoring the tape, the user must take the necessary
action to perform or bypass the initialize disk routine.

a. If the disk packs have not been initialized, the
IBM-supplied volume, a self-loading tape, is capable
of initializing the packs (see Figure 8). The DLBL
cards used in the following steps must contain
the volume serial number appearing in the VOL card
of the initialize disk control cards. Any volume
serial number used in the EXTENT cards for the
following steps must agree with the volume
serial number in the VOL card for initialize disk
control cards.

b. If the disk packs have been previously initialized, the
initialize disk routine can be bypassed (see Figure
8). Any volume serial number used in the EXTENT cards
for the following steps must agree with the volume
serial number used when the packs were
initialized.

Ster 2 After step 1 is completed, the user must restore the system from
the self-loading tape to the initialized pack. This step is
omitted when a system is received on disk.

Step 3 When the tape has been restored, dial the address of the system
residence disk drive into the load unit switches, and IPL to pass
control to the DOS supervisor. See Appendix A for the IPL
control statements.

Step 4 Perform a DSERV to display the directories. After determining
which components are never to be used, perform a DELETR to delete
any relocatable component never to be used.

Ster 5 Copy the relocatable library to a second initialized disk,
defining it as a private relocatable library. During this
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Step 6

Step 7

Step 8

Steg 9

Ster 10

Step 11

copying, the user can allocate the private library to the desired
size. When allocating the size of the private library, consider
the workfile requirements discussed in step 9. To compute the
minimum size of a library, see Allocating Library Sizes for 2311
and 2314 Disk Systems.

For techniques on copying libraries (MERGE), see Maintenance
Procedures. :

Disk only users, remove the IBM-supplied core image and re-
locatakle library volume, and mount the IBM-supplied core image
and source statement library volume.

Disk users that received the IBM-supplied systems on tape
should mount the IBM-supplied core image and source statement
likrary system tape, and can either:

a. replace the system residence pack mounted in step 1, and
initialize it, or

b. bypass initialization (because the system residence pack
mounted in step 1 is already initialized).

After the previous step is performed, the user must restore the
system from the self-loading tape to the initialized pack. This
step is omitted when a system is received on disk.

When the tape has been restored, dial the address of the system
residence disk drive into the load unit switches and IPL to pass
control to the DOS supervisor.

Perform a DSERV to display the directories. Then SSERV
(display and punch) all the desired sample problems from the
source statement library into cards. Punched output includes the
sample problems with BKEND and CATALS cards. Four other books in
the source statement library that should be punched out at this
time (Z.LINKEDIT, Z.DELETECL, Z.DELETERL, and Z.DELETESL) contain
the necessary control statements to selectively linkage edit and
delete all IBM components. The sample problem program names, and
the linkage edit and the delete book names can be chosen and
punched into the DSPCH statement(s). The sample problem program
names and the linkage edit and delete book names are shown in

Appendix C.

After these sample problems and books have been punched, they
can be deleted from the source statement library, along with
unwanted macros (e.g., those macros never to be used).

Define workfiles for SYSLNK, SYS001, SYS002, and SYS003 to the
second drive. The workfiles SYSLNK, SYS001, SYS002, and SYS003
are defined by use of the DLBL and EXTENT cards. These cards
mist be preceded by the OPTION STDLABEL or OPTION PARSTD card.

Perform all necessary assemblies. The assemblies for the
supervisor, JOCS modules, and emulator should be performed as
separate jobs. For the information required to assemble Emulator
Programs, refer to the Emulator Program manual listed in the
Preface. The user must be careful to keep all assemblies in
order.

Assemble all user-required IOCS modules. By assigning SYSPCH to
a tape unit, the IOCS modules can be cataloged to the relocatable
library without punching them on cards. The I0CS modules
required by COBOL, PL/I, and RPG, as defined in Appendix B, are
supplied in the relocatable library by IBM.

Two IBM 2311 Disk Drives
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Sten 12

Step 13

Ster 14

Step 15

Ster 16

Close the tape assigned to SYSPCH and reassign SYSPCH to its
permanent assignment by using the CLOSE command. The assembly
listings should be checked for errors before proceeding.

Delete unwanted macros from the source statement library, and
then create a private source statement library. If space allows,
this copy could be made to a free area of the pack to which the
relocatakle library was copied.

For techniques on creating a new library, see Maintenance
Procedures.

This step defines the creation of the core image library of the
user's operational pack.

The user can either delete the source statement library and
reallocate the system to create a large core image library, or
reallocate to create a large core image and a small system source
statement library on the operational pack.

For techniques on creating a new library, see Maintenance

Procedures.

During this step the user must have the core image library of his
operational pack that he is building on line, as well as his
relocatakle library.

If linkage edit work files are not assigned, they must be
assigned now.

Linkage edit and catalog the assembled supervisor (object
module from step 10) to the core image library. If the SEND
address is larger than the one used by the supervisor being
replaced, certain key programs must also be linkage edited and
cataloged to the core image library in the same job step with the
new superxvisor. These key programs are IPL, linkage editor, and
librarian. The LINKEDIT deck punched out in step 8 contains all
of the necessary control statements to linkage edit all IBM
components shipped on the system. If the SEND address 1is not
exceeded, only the supervisor need be cataloged. The new
supexrvisor is not cataloged until a /& statement is read. The

user must not attempt any other operation from the time the
supervisor and these preceding programs are cataloged until IPL
time.

Re-IPL and set the date (and clock if the Timer Feature is
Eresent).

Linkage edit and catalog any additional components desired to
the core image library. See Appendix C for a complete list of
control cards for all IBM components to be cataloged. Before the
next step is performed, check the linkage editor listings, and
make all necessary corrections.

Reload the tape that was assigned to SYSPCH in step 11 and assign
it to SYSIPT. With this tape the MAINT program catalogs the IOCS
modules to the relocatable library by the control card // EXEC
MAINT. The user may set new standard labels (OPTION STDLABEL),
reallocate likrary sizes, and set automatic condense limits, if
required. Backup for the operational disk can be obtained by
copying the operational disk rack to tape by using the copy
disk-to-tape utility program.
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INPUT /OUTPUT DEVICE CONFIGURATION FOR EXAMPLE ONE (SEE FIGURE 7)

Device Channel Unit Use

2540R 0 oC Card Reader (SYSRDR, SYSIPT)

2540pP 0 oD Card Punch (SYSPCH)

1403 0 OE Printer (SYSLST)

1052 0 1F Printer-Keyboard (SYSLOG)

2311 1 921 Disk (SYSLNK, SYS00l1, SY¥S002, SYso003,

SYs004, SYSRLB, SYSSLB)

2311 1 90 Disk (SYSRES)
2321 1 92 Data Cell (SYS007)
240017 1 80 Magnetic tape with the data conversion

feature (switchable to channel 2)

2400T9 1 81 Magnetic tape (switchable to channel 2)

Example One: Results of System Generation

When system generation is conipleted for example one (see Figure 8), the
operational disk of the installation contains: Assembler, Basic FORTRAN,
COBOL, RPG, PL/I, Autotest, all utilities, and the disk sort/merge programs
in its core image likrary together with the installation's tailored
supervisor, job control, linkage editor, and librarian programs. The tape
shirped by IBM is retained as a backup tape. It is a selfloading tape
carable of being restored onto disk.

The sample problems are punched out during step 8.
The private relocatable and source statement libraries contain all
modules and macro definitions shipped from IBM (except teleprocessing,

OLTEP, Assembler F, Tape Sort/Merge, and the Vocabulary file utility).

The core image likrary of the operational pack is built to contain those
IBM programs chosen by the user.

At this point, the private libraries are condensed, and user IOCS
modules are assembled and cataloged to the private relocatable library.

When system generation is completed, the sample problems should be run

against the operational pack to ensure correct creation of all system
programs.

Two IBM 2311 Disk Drives
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2400 2400
7-track 9~track
with Data
Conversion Feature
Unit X'90°
Unit X'80’ Unit X'81* .
SYSRES
Channe!l 2
1BM System/360, MODEL G40 - Unit X'91°
SYSRLB
Optional Features SYSStB
Timer. ) SYSLNK
Floating Point Channel SY S001
Storage Protection 1 SYS002
Decimal SYS003
Channel Switching SYS004
' Unit X'92'
Channel 0 SYS007
Unit X'1F' ) Unit X'OE’ Unit X'0C' Unit X'0D'
1403
L_/_I 2540R ‘ 2540pP
SYSLOG SYSLST SYSRDR SYSPCH ‘
SYSIPT

Figure 7. System Configuration for Example One
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IBM IBM System/360 Assembler Coding Form .
wosuw  EXAMPLE ONE: _TWO DISK DRIVES Tomcwe Jowwe | T T T T T T Jree o
[moome_ STEP 1a o | remenons W" ] O
Attt .
o paraton oo Cane Sevance
| s o e » = » 5 w o P 5 w o I )
CTTTTTTTIITTIT T TTTTTTTTIT T I TR I e r e I T I T e T i T T T IrITTT g
The user may optionally bypass the initialize routine. However, if initialization is required mount a pack on unit 190, mount a second
[T pack on unit 191. Mount IBM -supplied tape on unit 181 (9 ~track drive). Place the following cards in the card reader. Dial 181 in the
| load unit switches and press lood. When system enters the wait state press start and EOF on the card reader. To initialize the second
| | pack, change the assignment for SYSLOG to // ASSGN SYSOPT, X'191",D1; rewind the IBM -supplied tape mounted on 181, reload the
.card reader with the following cards, and press load. When the system enters the wait state press start and EOF on the cord reader. Use
1 of multi -part forms is suggested as copies of the linkage editor maps and the supervisor listing will be required by your IBM cust
T engi for maint: purp
{
/1/] J|jOjB| [INITIDISK
/|/] IDIA|TIE| [6[9(0]3]2 i !
1111 lals|slein| [s|v|s|t|ojg|.|x" [o[1]F|‘ | |c1 ‘
/11| |A{S|S|GIN| |S]Y|SO|P{T], {X{’{1]|9]0|"|,|D{1
/1] [EIX[EIC
/|/] j1p| {1R],[c|1
/1] \v|T|0[c| |S|T|R|T|AD|R|=|([0|1|9]9|0]0j0}){.{EX T|E|NT|=|(|9])
violL1]1[1]a[af1] |
/./| |[E|ND
IBM {BM System/360 Assembler Coding Form e
[rocus "EXAMPLE ONE: TWO DISK DRIVES [me  Jowme T T T T [ T ] Twa o
[mossmer STEP 1b [onre 1 oo | I
- — * p— et
P 0 5 © o n n )

Opesand
i e n % o B <
EERSESENEENEERNEEEEREERENEREREERNIENENREEREE!
L2 I L B 0
—+ To bypass initialize disk program on 1BM -supplied tape. Mount IBM -supplied tape on unit 181
| (9-track drive). Mount initialized disk on unit 190 (VTOC on cyl 199). Mount work pack on
191 insert the following control cards in the reader. Dial 181 in load unit switches. Press load
E' key. When system enters wait state, press start and EOF on the card reader. Job is complete
- when 00C and 4000A messages are logged .

/14| |slos] |1]n]7|p]s|k

/1] [plafrle] |elslo]s]2

111] |alslsle|™ |s|v|s|Lioa]. [x|‘jo{1]|F| |c[1 [
(U1 e[ uels] svlsilele]. [1

Figure 8. Example One (Part 1 of 1U4)
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IBM IBM System, 360 Asssmblar Coding Form e
[rcm  EXAMPLE ONE: TWO DISK DRIVES - | o
{rocumer —STEP 2 Jorre T T 11 (o
e e Gomona S p— s
¢« W » 75 » B © - 5 P o o )
ERESEAERRRNAREREREEREERIERRRRANERRRERRRREREREN! I
LA T I I O B
|1 **** Caution **** Do not rewind unit 181. To load the tape onto disk, place the following cards
| | in the reader. Dial 181 in load switches. Press load. When the system enters the wait state, press N
start and EOF on card reader. The following message appears on SYSLOG: !
™T°  4444A. Type in 4 and press INTERRUPT to continve.
/1/| Jjo|B] D{I|S|RST
/|/! DIA|TIE| |6]9/0|3!2
/{/] |A[S|S|G|NI |S|YiS|oj00], X[ [1]9{0]"].|Dj1
/1] |als|s[cin] [s]visiLiolal.ix]* Jof1]F| [ Ichr i
/111 {als]slaINl [s|v]s[tis[v].[x]" fojole[']. L] 1
/|/] |EX[E|C
| ]
T
1
IBM IBM Systam/360 Assemblar Coding Form e
[roam _ EXAMPLE ONE: _TWO DISK DRIVES [omcme  Jowme [ 1 [T [roe o
lnoonmuu STEP 3 ‘[Dm ] INSTRUCTIONS [ [ l I I I icnomcvw vy
— — - St — o~
s e e » i » 5 “ « 5 w o nl |n )
T A e

After the system is looded onto disk generate the installation system. Dial 190 in load unit

|

switches. Press load key on console. When system enters the wait state, press start on the

™1 cord reader. The following cards are in the card recder (SYSRDR/ SYSIPT).

" 1
| |

lAD|D| |X|’|0|0|C|’|,|2|5|4]|0|R

IAIDID| X|‘|0j0|D|’|.|2|5|4|0|P

ADID| [X|’|0iO[E{"]{,!1{4]0]3

AIDID| |[X[‘|0[1|Fi{"],[1[0]|5]|0]A]

IAIDID| [X|"|1[8]0]|.[2{3]%]{1

AIDID] X{'|1|9{1]"(,[2]3|1]1 f

S|E|T| |D|A{T|E|=j0|2{/|0|1|/|6]9]|,C|L|O/C|K|{=|0|0|/(0/O0|/]0|0 1

ASSFN S|Y|S|LIOG!, X|"|0]|1|F|"*

L|O|G

A[S{S|G|N| [S|Y|S|RID|R|, [X{"|0ojOiC|" '

A S|Yis|1|P{T|.[X|" joloic|’ i |

A(S|S|GINI (SIY{S|PICIH|,(X|"t0l0|D|"

AIS [S|G|N| (S]Y|S|L{S|T], |X|'|0JOE|"

Figure 8. Example One (Part 2 of 14)
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IBM IBM System 360 Assembler Coding Form xnass

[rosun  EXAMPLE ONE: TWO DISK DRIVES [ [oreear T T T T 1T T T e o
["owwp STEP 4 o 1 I ’ o ] I l l J I [ [:“D TIECTRO NumEe
e o s, u b » . w w T 1l ==,
/177 Js]ol8] [o[s[EIRV][RL][B T i j
/|11 [e[x|elc] Io|s[Erlv ! .
ois[p|c]y] [al]L | ' ‘
/| ‘ ‘
i :
717 Tex[ejc] MA[ITNT \
DlEL[E[TIR| [1[]L] ialLiL], 1JiN]. A]LiL i
olelL[eft]r] [ilo [P {alLfe]. o iv] JalLi]L i ]s]z] JalL]e | !
T T
ole[L[e[T]r] [1}]k[s]v]s]a].1la]k]s|¥s]i
RIEN[AMR] [119)x|slyis|al, |y |k|siv|sial,{t]s]x|s|v[s|i],[1ls|K]s|vis 1
/ -
/&
|
I
IBM IBM System. 360 Assembler Coding Form e
[rosun  EXAMPLE ONE: TWO DISK DRIVES | T 1T I 1 [ Ire or
[rocasues STEP 5 [or | e e I I I
Name Cperation Opararg S Commants Sequence
] " e » P » » w « » s a . ol s w
ENEENEEEEEERREREERENNERERERREEEERREREREN |
e S s e a2 B e e e AR e t

|| 1f o small private relocatable library is to be built on the operational system, remove the
pack from 191 and mount the initialized pack that the operational system is to be built on.

i
i
Then, repeat this job with the proper EXTENT and NEWVOL statements. t

T

[ I
/1 Talols] TelviTimiLle { i
111 als]sleIN] Islv]sir[L]8]. [x]* [1]e]1 T
/11] PplLiBl| [1[sisivis|R|L].|'IDlojs| [piv|T| iRlElL| IL|1|B]‘{.l9]0|/|3]s]5].]s|D!
/| /] |EIX|T|EN|T} {S|Y|SIR[L|B|,|n|n|n{n(n{n{,{1],[1}.In|nin|n|, inin|nin
7171 |elx|ele] lclolRGiZ Create private relocatable library.
NEWVIOIL| [R[L|=[n]n|n[([n]) |
clofe|v]al [alL]L
e :
/| &
/7] [PlalulsE

Figure 8. Example One (Part 3 of 14)
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1BM System/360 Assembler Coding Form o
IBM . —a
[owm  EXAMPLE ONE: TWO DISK DRIVES | T L T T T T 1T 1 Jre =
(e = [ T T e
= e Fw — E— e
- e B % ) 5 © « % s © o A s )
IEERENENERNENEEAREEEENRNERRNNERENTRRERERERET
|_| The user may optionally bypass the initialize routine. H , if initialization is required
mount a pack on unit 190, mount a second pack on unit 191. Mount 1BM -supplied tape on :
1 unit 181 (9 -track drive). Place the following cards in the card reader. Dial 181 in the load t
|-L unit switches and press load. When system enters the wait state press start and EOF on the |
| | card reader. Use of multi -part forms is suggested as cop-as of the Imkoge editor maps and the N |
r supervisor listing will be required by your 1BM g for’ purp ‘§
T
/|/| {J|0[B] {I|NJT|DiSI|K
/|/] ID/AITIE] |6]9/0]3]2
11/ IA|SISIGIN| [S|Y|SILIOIG!, X" O1[F|’|.IC|1 |
/1] laislsls|n| |s[v]s|ole |v[.}x]]1[s]o[-].]o[1 | ’
/1] [EXEIC
/{/] [U[}[D] {1|R},(C]1
/1/] lviTlOoC| IS|T|RITIAD|R|={([01{9/91010{0| )], [EXTIEN|TI=|(/9])
VvioiLj 1111111
/| /| |EIN|D]
|
IBM IBM System/360 Assembler Coding Form o
[rown __EXAMPLE ONE: TWO DISK DRIVES P A O I ™
bocnm. <TEP 6D Jout L J o l‘i [ —r I T ] J:m FIECTRG NGmBER
T [P—
1 Nome Qw” 45 50 55 o 80 65 bd) 73 o 80}

llHl lﬂT[HJ@UlliHiLH Ill Hl T

T t l T
[ To bypas mmallze disk program on I1BM - supplied tape . Mount lBM supphed tape on unit 181

T

(9 ~track drive). Mount initialized disk on unit 190 (VTOC on cyl 199). Mount work pack on

191 insert the following control cards in the reader. Dial 181 in load unit switches. Press load

I key. When system enters wait state, press start and EOF on the card reader. Job is complete
| when 00C and 4000A messages are logged .

11

RN

<~~~
m» [O ]|
rlo 4w

m

*
@ |o» [© -
wlo lwln

Figure 8. Example One (Part 4 of 14)
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IBM 1BM System/360 Assambler Coding Farm .
moses _ EXAMPLE ONE: _TWO DISK DRIVES [noomo o T T T T T ] Jnor o
l?ww" STEP 7 IDAV( l I”UNO' | ‘ { ‘4[ l T iCMDEuC"ONuml
- o, pos e ; — ; |
HlllHllH[TTHIlllllLUl]l llHlllHlllH]
1T LU L L
| W Cﬂuhon okl Do not mwlnd unn 181 . To Ioad thv fape onro dusk, placa the following cards
in the reader. Dial 181 in load switches. Press load. When the system enters the wait state, press
[T start and EOF on card reader. The following message appears on SYSLOG:
T 4444A. Type in 4 und press INTERRUPT to continue.
!
/|¢] |a]ole[ o[t]s[r]s[T
/{/] DA T!E 6(9(0|3]2
/i/] \AisiSIGIN| Islyisiololo], IXi'i1i9]0]' |, D1
/1/] |A[S|S|G|N] |SlYS|L X0 .ch1
/{/] |A/S|SIGIN| IS|YSILISIT|,|X["I0/0]E|"], [L]1 !
/17| leix|elc :
IBM IBM System/360 Assamblar Coding Form e
[rous  EXAMPLE ONE: _TWO DISK DRIVES T R R O R
oG STEP 8 oare T e [T | O I O i
— — — Siattmen — T
+ e W » s % 3 - 0 55 w o ol in )
IIIIHIIIH!IIUI!IH]IIHIIIHiJIHlll!|l
Irrrrrrrrrrrrrr T Ty T rrTd

IRERERERERR
T After the system is loaded onto disk,generate the installation system. Dial 190 in load unit
| switches. Press load key on console. When system enters the wait state, press start on the

o card reader. The following cards are in the card reader {(SYSRDR/SYSIPT),

ADD| [X|’0l0|C|‘ |, 2/5]|4|0[R|
AIDD| [X|‘loi0[Dy’ |, |2|5|4|0|P
ADID[ |X|’|0[O[E|" |, 1{4|0[3
IAID|D| [X}‘|0{1]|F|’|.|1|0[5]|0}A|
ADID{ IX|*{1i8{0]" |, 2{3{1]1]
ADID| [X|‘[1(9[1]"[,|2/3]1|1
ADID| {X|’{1{8][1]’|.[2/4/0|0|T[9

Figure 8. Example One (Part 5 of 14)
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} i
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lalsisicIn] Islvislolel2], ix|'[1le[1]" ! ’ ;
IAlsisIGIN| |s|v|s|ojol3!, x| [1]a]1]" Bl :
i
17 !
i )| i
i
|
1
|
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pisiplLiy AlLjL ! ]
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/] i ‘
: L i
] EnARE
il
l | 1
11/ [EX|El] |s|sE|RlV i i !
plslpiL]y pofsiclH|Llv Display the change level | 1 i 1
plsiplc|r {z|. |alLiL Display and punch sample probelms, delete, and link edit books. See Appendix C for names.
T ‘ :
i P T TE T TT]
11 TelalulsTe] [Rlemlolvie! Tclalrlp]s| IFirjom| [slvislpici’.| IpRIE.S.S| E/0B| |TI0| |CIONT,INUIE . | | |
T 1 1 L I T
LT | BEERRRRIRERRNE aBaEa I
i T 1 H T i T 1 i R T 1]
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|
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1

Figure 8. Example One (Part 6 of 14)
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[Fom  EXAMPLE ONE: TWO DISK DRIVES [weme Jowwe T T [T T T T 7 Joe o
[m:wml STEP 10 (continued) oate 1 T en I I I I | I ] [T i
i
e 0 T » s % s o s ® 5 T W s Wl T
A s[s[GN] [s[¥lslr[p[r], [ To[olc[*
a|slsla|M [s[¥sli{pit]. Ix["Jo[olc]"
ls|slaln| [s[v]sle]c]H]. [x]-]o[o]o]"
als|slGIN] [s{v[s{L[s[r]. x[*[o]o]g["
lais|s|a[n| [s[v{s|t]ole]. x| jo]1]¢|*
alsis|e{n| Is|v[s|uinlk]. X[ [1]e[1]"
Al S|SIG|N! |S|Y!s|ojojt|, X! i1{9i1}"
AiS|s|a slyis|o|o|2], |x| {1]9|1]|’
as|sle[N] [sivis|oo]3].x["]1[e[["
als|sic|n! |slvis|olola], Ix]*|1]e]1)
Alsis|c/N] |s|Y/s|ojo]7], [x|“[1]a]2(" '
sleiNlp| | [1jo}2]a|o
nEas
. clHelc|k| |ajs|s|e[mslLly| [Lli[s|t|iinlc| {Folr| [E|r|rlO[R]S|.| I1]F| [clolr|rlE[c|T
«| {r[emlolv[el [als|s|eimle]L]el] [s|uirlelrlvii]s|oir| [Flrjom] [s|visipiclnl. [1in[slelr]T] [1in] R[E[ADIETR
= [eloluiLjom| 1]nja] [r[ulE] [1]n[clLlulole] [clalrlo] olf] [sol8[ fcia[T[AlLisule
/11T lelalus[e] | |vlo] lcloln{v|n[ule] ielrl€ls]s| |elo
/|&
IBM IBM System, 360 Assembier Coding Form e
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A taemification=
\ e B0 0 o % 5 “ B s s T w s Wl [T a0
T Talr[ [e[elis] Jplofsn]T ASSEHBLE ijolcls] Mloloju[Lle]s| [rlol Pk clalTialLiolcE p| [Tlo| [THlE
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1171 lole[t]iio|n! [plelc]k].[Li[s]T], Lo
11 [alslsle[M [slvlslplc{H |. x]-[1ls[1]-
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Figure 8. Example One (Part 8 of 14)
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One IBM 2311 Disk Drive

The system is supplied in two volumes. The first volume consists of a core
image library and a relocatable library. The second voluwe is composed of
a core image library and a source statement library. Depending upon the
user's configuration, these packs are used in varying order.

IBM supplies the 10K background variant of the disk work file assembler
in the core image library of the source statement library pack. The
following procedure employs this assembler variant for system generation.
If the user wishes to use another variant, he must:

¢ Linkage edit and catalog the desired assembler to the core image
library of the relocatable library system.

e CSERV the assembler just cataloged.

e Delete the supplied assembler from the core image library of the source
statement library system, and condense this library.

e Catalog the assembler obtained through the previous CSERV to the core
image likrary of the source statement library volume.

The user can now perform system generation as described. Figure 9
illustrates the system configuration upon which Example Two (Figure 10) is
based. The following steps are keyed to Example Two:

Ster 1  Disk-only users receive the system on disk. Disk users with at
least one tape unit available receive the system on tape.

Mount the IBM-supplied core image and source statement library
volume. Users with tape must also mount a disk pack to which the
tape is to ke restored.

Before generating a system with at least one tape unit the user
should have an initialized disk pack (VTOC on cylinder 199).

a. If the disk pack has not been initialized, the IBM-supplied
volume, a self-loading tape, is capable of initializing the
pack (see Figure 10). The DIBL cards used in the following
steps must contain the volume serial number appearing in the
VOL card of the initialize disk control cards. Any volume
serial number used in the EXTENT cards for the following
steps must agree with the volume serial nurber in the VOL
card for the initialize disk control card.

b. If the disk pack has been previously initialized, the
initialize disk routine can be bypassed (see Figure 10). Any
volume serial number used in the EXTENT cards for the
following steps must agree with the volume serial number used
when the pack was initialized.

Ster 2 After step 1 is completed, the user must restore the system from
the self-loading tape to the initialized pack. This step is
omitted when a system is received on disk.

Step 3 When the tape has been restored, dial the address of the system
residence disk drive into the load unit switches, and IPL to pass
control to the DOS supervisor. Then perform a DSERV to display
the directories. See Appendix A for the IPL control statements.
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Ster 5

Ster 6

Step 7

Step 8

Ster 9

Ster 10

Ster 11

Step 12

72 1IBM

SSERV (display and punch) all the desired sample problems from the
source statement library into cards. Punched output includes the
sample problems with BKEND and CATALS cards. Four other books in
the source statement library that should be punched out at this
time (Z.LINKEDIT, Z.DELETECL, Z.DELETERL, and Z.DELETESL) contain
the necessary control statements to selectively linkage edit and
delete all IBM components. The sample problem program names, the
linkage edit, and the delete book names can be chosen and punched
using the DSPCH statement(s). The sample problem program names
and the linkage edit and delete book names are shown in Appendix
C.

After these sample problems and books have been punched, they
can be deleted from the source statement library along with
unwanted macros (e.g., those components never to be used).

If additional space is needed for workfiles to perform assemblies,
(SYS001, SYS002 and SYS003) the user can re-allocate the system to
take advantage of the space gained by the deletes from the
previous step.

The workfiles SYSLNK, S¥s001, SYS002, and SYS003 are defined by
use of the DLBL and EXTENT cards. These cards must be preceded by
the OPTION STDIABEL or OPTION PARSTD card.

Perform all necessary assemblies. The assemblies for the
supervisor, and IOCS modules should be performed as separate job
steps. The user must be careful to keep all assemblies in order.

If the user's operational system is to contain a minimum source
statement library with selected macros, they should be obtained
through an SSERV. The macros obtained in this step will later be
placed on SYSIPT and cataloged to a system source statement
library.

Disk users without tape must remove the IBM-supplied core image
and source statement library pack, and replace it with the
IBM-supplied core image and relocatable library pack. The pack
removed should be retained for backup.

Users with tape can either replace the core image and source
statement library pack, or they can restore the IBM-supplied core
image and relocatable library tape to this same initilized disk
pack.

Before restoring the tape, the user must take the necessary
action to perform or bypass the initialize disk routine.

After step 8 is completed, the user must restore the system from
the self-loading tape to the initialized pack. This step is
omitted when a system is received on disk.

Dial the address of the system residence disk drive into the load
unit switches, and IPL to pass control to the DOS supervisor.

Pexform a DSERV to display the directories. Delete all
relocatable library components not to be used.

Reallocate library sizes, assigning all free space with the
exception of linkage editor work files, to the core image library.
If room is available at this time, the user can also allocate the
small source statement library to contain those macros punched in
step 7. Otherwise, this allocation can be done in step 15. The
linkage editor work files (SYSLNK and SYS001) are already defined
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Step 13

Ster 14

Step 15

on this pack. The user need only assign SYSLNK and SYS001 to this
drive. (See step 10 in Figure 10.)

Iinkage edit and catalog the assembled supervisor (from step 7) to
the core image library. Certain key programs must also be linkage
edited and cataloged in the same job step with the new supervisor
if the SEND address is larger than the one used by the supervisor
being replaced. These key programs are IPL, linkage editor, and
librarian. The control statements to linkage edit these programs
are in the linkage edit deck punched out in step 4. The SSERV and
assembler components illustrated in Figure 10, step 13, should be
included as part of this job only if the user's operational system
is to contain a minimum source statement library.

The new supervisor is not cataloged until a /§ statement is
read. The user must not attempt any other operations from the
time when the supervisor and preceding programs are cataloged and
the suksequent IPL.

After these key programs have been cataloged, re-IPL, and set the
date (set the clock if the timer feature is present).

Linkage edit and catalog any additional components desired to
the core image library. See Appendix C for a complete, list of
control cards for all components. The LINKEDIT deck punched out
in step 4 contains all of the necessary control statements to
linkage edit all components shipped on the system.

Before the next step is performed check the linkage editor
listings and make all necessary corrections before deleting the
modules from the relocatable library.

If the components deleted in step 11 did not provide adequate
space for the final allocation of system libraries, a new
allocation can be performed by deleting components previously
cataloged to the core image library. More then one deletion and
allocation may be required during linkage edit jobs. Users
desiring a small source statement library should now allocate
space for one.

Catalog the modules assembled in step 7 to the system
relocatable library. If your decision was to have a source
statement library on this pack, catalog the source statement
macros punched in step 7 to the system source statement library.

The user may set new standard labels, re-allocate library
sizes, and set automatic condense limits. Backup for the
operational system should also be obtained.
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INPUT /OUTPUT DEVICE CONFIGURATION FOR EXAMPLE TWO (SEE FIGURE 9)

Device Channel Unit Use

2540R 0 oc Card Reader (SYSRDR/SYSIPT)

25u40p 0 0D Card Punch (SYSPCH)

1403 0 OE Printer (SYSLST)

1052 0 1F Printer-Keyboard (SYSLOG)

240017 1 81 Magnetic Tape with data conversion feature
2311 1 90 Disk (SYSRES, SYSLNK, SYS001, SYS002, sys003)

Example Two: Results of System Generation

When system generation is completed for Example Two (see Figure 10), the
operational disk contains COBOL, PL/I, Basic FORTRAN, Tape Sort/Merge and
Utilities together with the installation's tailored supervisor, job
control, linkage editor, and librarian programs in the core image library.
The tape shipped by IBM is retained as a backup tape. The relocatable
library contains all those components shipped by IBM except those that were
deleted in steps 11 and 15. There is no source statement library on this
operational pack. This is a user option, and was indicated as 'such in the
example. Thus, the user may either utilize the source statement library
shigped by IBM on the source statement library volume, or he may build a
source statement library on the operational pack by allocating space and
cataloging his desired macro definitions.

Unit X '90" Unit X '80"
SYSRES
SYSLNK
SY S001
SYS002 Channel 1
SYS003
IBM System /360, Model E30
Optional features:
Channel 2 | (tape switchable; 7 -track with
Timer Data Conversion feature )
Storage protection
Decimal
Floating point
Channel switching 2404 or 2804
Channel 0
X*1F X 'OE' x'oC! X'0D'
n I 1403 l l 2540R I 2540p
SYSLOG SYSLST SYSRDR /SYSIPT SYSPCH

Figure 9. System Configuration for Example Two
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Figure 10.

Example Two (Part 1 of 12)
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Figure 10. Example Two (Part 2 of 12)
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s
et s U5

oo EXAMPLE TWO: ONE DISK DRIVE PP =N N N I N S I I =™
- STEP 8b [osre , [ T 11 |
e s 0 » et % 5 - « o 0 s T o 5 |» s a0
T I
rerrrrrrrrrrrerrrrrrrrrytrryrrrrrTrrrrirrrrd i
T To bypass initialize disk program on 1BM -supplied tape, mount I1BM -supplied tape on unit 180
| L (7-track drive). Mount initialized disk on unit 190 (VTOC on CYL 199). Insert the following i i
control cards in the reader. Dial 180 in load unit switches. Press load key. When system ' '
[T enters wait state, press start and EOF on the card reader. Job is complete when 00C and 4000A I ;
—— messages are logged. t { L
a .
/4] |t]ole B
/17 ajoiB} |1|N[T|DjsIk '
/l/| DIA|TIE| [6{9]0|3|2
11/] Ias|s|a|N] s|v/s|tloja]. [x]"jo]1[F|[. ]c[1 ; '
/L) [FDILIES] [S|YiS|1PiT], 11 ;
|
i
i
|
1
IBM IBM System, 360 Assembler Coding Form L
[rrogam EXAMPLE TWO: ONE DISK DRIVE [T I T T T T T T Jme o
["me“ STEP 9 lj‘vi ] INSTRUCTIONS I buNCH [ ! [ f I [ I lCAID[l{CVﬂOM}MI
— — — Ao — ——
| s s » % 0 3 P « P 5 © s nl I w0
A A O P T T T T
Ty T T T e T T I T T T

T **** Caution **** Do not rewind unit 180. To load the tape onto disk, place the following cards in
| | the reader, Dial 180 in lood switches. Press load. When the system enters the wait state, press start
and EOF on card reader. The following message appears on SYSLOG:

[T 4444A. Typein 4 nnd press INTERRUPT to continue.

/1 Jalole] [ofi]s[rs|r
/17 o]alte][ [6lslol32

/]1] |Als]sle]n] Is[v]s[ofolo]. [x|-Ta]elo]"].Io]1

/171 |als|slG|N| Isi¥|s|Liola], [X‘Joji{F|" |.|c]1 '
111 [als]s|aiN] {s]vls[L|s{T].|x" lofe[ ].]L]4 :
1] [elx[ele

Figure 10. Example Two (Part 7 of 12)
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[meer EXAMPLE TWO: ONE DISK DRIVE I L T T T T T T Jow o
POG"MM“ STEP ]0 i;)u; ] - ‘l l 1’ I I’ l ] [(AND FLECTRO NUMBER
- snmrifcorion-
e R B e N N L e N 1], T R
\ll!llIITI!IJII L llllll ill\l]lilillliiill]ll 1] 11
REARRARRERA AR R RN A RR AR RRARA RN AR | |
ui Af?er the system is loaded onto dlsk generate the installation system. Dial 190 in load unit switches. T
+— Press load key on console. When system enters the wait state, press start and EOF on the card reader. —t +
| | The following cards are in the card reader. I I
| | 1 Lot ! RN
l | i i i i |
Il | i |
aplp] X! lojoc|'.[2[s]ale|r i ' !
ADp[p| |x||olo|D|’]|.|2/5]4]|0]P | ! !
Aol [x*lololel T, [1]al0]3 IRENE | !
— T
AlD[D| (X[ [01{F[" |.{1]0{5{0jA] | i |
ADID! IX|"[19/0] |, |2;3]1}1 i . ;
ADID| |X|"[{1]8(0]' [,[2]4]|0]0|T|7 “
i
; e ;
i T
| i
+ ++
| P ‘
I i i i i
H i ]
!
IBM IBM System 360 Assembler Coding Form ool
[rocum — EXAMPLE TWO: ONE DISK DRIVE T T T 1T T T T TJoe o
[rrocramncs STEP 10 . O O
. fene PRt Y w . - o @ » T o5 o e . 5]
S|E|T| |D|A|T|E|=|0|2|/|0|1]|/|6/9], |C|L olo i T
A|S|SIG|N! [s|Y|s|L|O|Gl, X[ [O] 1|F|"
L |O|G
A/ssiG|N_[s|Y[s|rD|R, |x|" [o]ojc|’ i !
Alsis|G|N] (s|v|s|i |p|T]. x| [o]oic| HREEE
+
A[SS|GN; [S|Y|S{L{S T|, X|"|0|0|E]" : ;
A|S|S/GIN| {S|YIS{P|CIH|, |X]|" |o|0[D]" (1 |
1
A|S|SIGIN| [S|Y[S|LINIK],[X|"|1]9]{0]" | '
A|SiS|G|N) {S|Y|SI0i0|1], [X|{'|1/90" | H |
1 |
i
I
| |
t +
i | | | i R IR |
Y T = IR R
| N il EEERN ! )
| i ! ] i | | | il .
i ' T T ! [
i ! BB f
| | - ‘
: } T T
T
+
|
!
| L
1

Figure 10. Example Two (Part 8 of 12)
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[resma  EXAMPLE TWO: ONE DISK DRIVE I T T 177 [ Tne o
[reommne STEPS 11 and 12 T T 1T 11 [
o p— e [ Pl
s % o » » B < . B s P o nl |» o)
"[ T i T T ‘
\ T
/{/] (9loiB| D|S|E[RV[RIL|B !
/17| |ex{Ejc]| [p|s|E|R !
DiS|PiL LiL b
/* |
*| (T|H|1[s] JjoiB] |DIE|LJE|TIE|S| AJL|L| UINWIAINITEID| REILIOICIA{TIAIBILIE| MIO[D|U|LIE[S :
1
/1 /]| |EIXE/C, MIAIINIT, | 1
olelLiE[TIRl [1]J[Li. ALl [1]z]. Al [ |
DIEIL|EITIR{ [1{JH|. (A[LIL], [FHJIY. [A[LILL {1{J[N]. A[L|L], [1]J]V]. JAILL !
| I !
DIEILIET R |1[{JK|{SIY[S[Al, |1l K S|Y[S|I l ;
RIEINJAMR| 11JX|S|Y[SIA[,|IJKISIYISIA, I IXIS|Y: S|t [t{JK|SIYIS|I | L
/e P
{ | |
/1/] D|L|B{L| |1]J|S|Y|S|R|S|,|‘|D|O|S]{ |S|Y|S|TIEIM| 'R|E|S|I|D|EN|CIE FLIL[E 1111111'J,99/365 S|D|
/1/] [ETIEN[T] S|YIS|RIE|S!. |1{111]1{1]1].|1]|.|n|. |0[0[0]1], ininlo ; L 1
}
/1] [e|x[elc] mlal it [ 11 |
A[LILIOC| [CiLi=[nin[{{n]) |, (R{Li=In{n{([n|) }
/i !
/& i
/1/] PiAjUIS|E] |PRIE[S|S| [EiO[B! |T|O! [ClOIN|T[I|N[U[E !
{
j
IBM IBM System 360 Assambler Coding Form e
[ooww  EXAMPLE TWO: ONE DISK DRIVE e Jeme L T T T T T Twe o
@AM' STEP ‘3 l’gu( _] SNSTRUCTICHSS IFUNC" ] l l I I ] l IWDEAECYRONUMMQ
prreTv seniicoion-
Nome Oparation Operond Commants. ”K
. i o W » % 0 5 P) o P 5 P o nl |n ol
-
ERERENEREREERESRNRUARENEER T T
rrrrrrrrrrerrrrrrrrrrrer e e e e e et l
I+ Steps 13 and 14 contain the coding for including the 1BM P ts selected for this ple.
| The LINKEDIT book displayed and punched in step 4 contains all the necessary job control !
statements to linkage edit any of the IBM components shipped on the system. The user is !
[T~ encouraged to use this book to tailor a job stream to include any 1BM components desired.
/|/] 14]0(B| [CIAITIA|L
/1/| OIP|T|1O|N| [CIA|TIA[L
alc[t]1jo|n] [c|ilelal# |
1NC|LUDIE |
[ T
p}: Supq;rvisof object deck here . :
y T
' !
/" |
: L
|
] L

Figure 10. Example Two (Part 9 of 12)
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[rosms  EXAMPLE TWO: ONE DISK DRIVE T T T T 1T 1T T T 1 B
[rosmme STEP 13 (continued) [oen 0 L T T T i
— p— - —
) . o . » % . i . . ; » o . .
1 E‘Egk%hxeoh BEEEEE T TN NES
iNC|LUD]E| [1J!BlL[B|P T elskeR M w e BB
/17| [Elx|ejc] [LIN|k|EDD|T | HE D i L
1INjciLlulple] {1{a]ai]e]L] EEERENAN ’ RS EER L
/i1 [EIXElC] [LINKIED|T] i L | ) L . i L1
vNc[Liulole| [i]a[B[LE T T Nk alelel elpliiTlolR I i L
/] {elx|elc] |uinlk|e[o]T! B L ; RER RN
i 1T 7 Need not be linkage edited
UNICILIUDIEL 11]JBIS LIY DSERV . if the shipped supervisor is
/1] Jexele] [Lin[klelolr iR P ‘ not ded .
; . ‘
INICIL|UDIE| [1]d[B]S|L|2 I MAINT ; I
11/ le[x[efc] [t|nlk(elp[T I
1|nclLjup[e| [1]siBis(L]3 RIS ERV i
/\7] |Eix|elc] lLINK|ED|T ( ! :
1NlciLluiplel Tilsls[siL]al Need be included only if the I [slslelrlv | | !
operational volume will con- T N
N1 EX|EC LN[KEDT tain o source library. s -
1IN[c]Llulple] |1{vialp]1]e[pjw ) . D:1.sik| WOlRK| [FitiLIE| |AS[siEMIBILER L
/11 lelxele] [Linjk]E[D]T N B4l BB
/18 I T L
] ! T
; 1 | |
i L |
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e STEP 4 o E = 1 I i
o Fw—_ g - pame il
s e . © w » = . S s . oAb .
T L L O T LT LTI T 17 |
| | | At this point the system will indicate re-IPL is needed. IPL form SYSRES (190).
T
| I |
s|e{T| |pja|Tle|=|ol2|/]0l1] /|69l ,ic|L]oic|k|=|ool/|o]o|/[0l0 RN ! :
/1] Talole] kiaTlalL [T ]
s AT [TiHjs| lpo|tNIT] L)1 Ep|I|T cloBojL| sals]ilc| (Flolr[T]rlalN], [plLl/i1], TN}E<SDRT/ ERGIE - !
| iTiLi|t)iiels : B
/1/] lole(t]1joln] [clalTialL] I
i
Alc|T]1jo|N| c LiE|AlR Ll
—
iniciLlupie] 1]ss]clBlp, cloiBlolL -1
/11 Jelx(ele! T nlkleloly | i
i + ;
1|n[cijulple] [1l4]s|DlpB! ! L BE p|E|Bjulc il HEEREEEE | ]
: - ! b ; .
/1] [EXEC! |LINKEDT o ' ; ;; ';‘% e
T T i 4 i i i
iiNclLluDlE; |1y TiFlO : Flo|RT|RAN . 1% !
11/ Telx[ele] [i|nxlElD]T] | : [ [ | Tl i
T T T T H
1|nciLluole] |1]9]x]P|L]1|D] PL/ Tl B ! 3 .
/1] [E|X{Elc| |L|NK[EIDIT | | | 1
; .
i1N[c|Ljulpig] [1]ajpism T.APE| [SIORT|/MERGE] |
/] [ulelL]v]v[p| [v]alele T
.
/11| [Ex|E|c| |L|NiK|ED|T
| ; . .
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[ l l .

Figure 10. Example Two (Part 10 of 12)
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e L e - - - ; . o - | e
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plnials|el [rlplpiRls],|dawlrlplcls]2!, injolalulto . 7
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/11] [elx[ele! [Lin|kielo|T . :
! : '
-
T
I
:
\
|
L
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1n[clL|uloe] [1]umw[]a
/] (L[s[L]T]vlp] [Tialp|E] : .
/111 Telx[ele] Iuin]x(e]ol7]
1In[cic[ulple] [1]swclo clalrlp]- [rlo[- Io[i]s[k[ Ju[r{i]L]e[r]v
pln]als|e] Iclo[okls|,{1[swlc]olc[s]z]. nlolalulTio
1njc|Liulple| [1]sw|LialB
/[ /1 Te[x[ele] Jun]x]eoT
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/14| [ex(ele] [Linjk|€g]p|T
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IBM 2314 Direct Access Storage Facility

The system is supplied on two magnetic tapes. These two tapes contain DOS
in a format suitable for restoring them to one 2316 disk pack.

Example three is one of the many possible methods for generating a
system. Figure 11 illustrates the system configuration upon which Example
Three (Figure 12) is based. The following steps are keyed to Example
Three. ‘

Before generating a system, users should have at least one initialized
disk pack (VTOC on cylinder 199).

Step 1 Mount the IBM-supplied magnetic tapes and a disk pack to which the
tapes are to be restored.

Before restoring the first tape, the user must take the
necessary action to perform or bypass the initialize disk routine.

a. If the disk pack has not been initialized, the IBM-supplied
volume, a self-loading tape, is capable of initializing the
packs (see Figure 12). The DLBL cards in the following steps
must contain the volume serial number appearing in the VOL
card of the initialize disk control cards. Any volume serial
number used in the EXTENT cards for the following steps must
agree with the volume serial number in the VOL card for the
initialize disk control cards.

b. If the disk pack was previously initialized, the initialize
disk routine can be bypassed (see Figure 12). Any volume
serial number used in the EXTENT cards for the following
steps must agree with the volume serial number used when the
packs were initialized.

Ster 2 After step 1 is completed, the user must restore the system from
the self-loading tapes to the initialized pack.

Step 3 wWhen the tapes are restored, dial the address of the system
residence disk drive into the load unit switches, and IPL to pass
control to the DOS supervisor. See Appendix A for the IPL control
statements.

Ster &4 Perform a DSERV to display the directories. Then SSERV (display
and punch) all the desired sample problems from the source
statement library into cards. Punched output includes the sample
problems with BKEND and CATALS cards. Four other books in the
source statement library that should be punched out at this time
(Z.LINKEDIT, Z.DELETECL, Z.DELETERL, and Z.DELETESL) contain the
necessary control statements to selectively linkage edit and
delete all IBM components. The sample problem program names, and
the linkage edit and the delete book names can be chosen ani
punched into the DSPCH statement(s). The sample problem program
names and the linkage edit and delete book names are shown in

Appendix C.

Step 5 Define workfiles for SYSLNK, SYS001, SYS002, and SYS003. The
workfiles SYSLNK, SYS001, SYS002, and SYS003 are defined by use of
the DIBL and EXTENT cards. These cards must be preceded by the
OPTION STDLABEL or OPTION PARSTD card.

Ster 6 Perform all necessary assemblies. The assemblies for the
supervisor, IOCS modules, and emulators should be performed as
separate jobs. For the information required to assemble Emulator
Programs, refer to the Emulator Program manual listed in the

IBM 2314 Direct Access Storage Facility
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Sterp 7

Ster 8

Ster 9

Step 10

Preface. The user must be careful to keep all assemblies in
order.

Assemble all user-required IOCS modules. By assigning SYSPCH to a
tape unit, the IOCS modules can be cataloged to the relocatable
library without punching them on cards. The IOCS modules required
by COBOL, PL/I, and RPG, as defined in A ndix B, are supplied in
the relocatable library by IBM.

Close the tape assigned to SYSPCH and reassign SYSPCH to its
permanent assignrment by using the CLOSE command. The assembly
listings should be checked for errors before proceeding.

Linkage edit and catalog the assembled supervisor (object module
from step 6) to the core image library. If the SEND address is
larger than the one used by the supervisor being replaced, certain
key programs must also be linkage edited and cataloged to the core
image library in the same job step with the new supervisor. These
key programs are IPL, linkage editor, and librarian. The LINKEDIT
deck punched out in step 4 contains all the necessary control
statements to linkage edit all IBM components shipped on the
system. If the SEND address is not exceeded, only the supervisor
is cataloged. The new supervisor is not cataloged until a /§
statement is read. The user must not attempt any other operation
from the time the supervisor and these preceding programs are
cataloged until IPL time.

Re-IPL and set the date (and clock if the Timer Feature is
present).

Linkage edit and catalog any additional components desired to
the core image library. See Appendix C for a complete list of
control cards for all IBM components to be cataloged. Before the
next step is performed, check the linkage editor listings, and
make all necessary corrections.

Reload the tape that was assigned to SYSPCH in step 7 and assign
it to SYSIPT. With this tape the MAINT program catalogs the IOCS
modules to the relocatable library by the control card // EXEC
MAINT. The user may set new standard labels (OPTION STDLABEL),
reallocate library sizes, and set automatic condense limits, if
required. Backup for the operational disk can be obtained by
copying the operational disk pack to tape by using the copy
disk-to-tape utility program.

INPUT/OUTPUT DEVICE CONFIGURATION FOR EXAMPIE THREE (SEE FIGURE 11)

Device
254 0R
2540P
1403
1052

2314

240019

Channel Unit Use
0 - oc Card Reader (SYSRDR, SYSIPT)
0 0D Card Punch (SYSPCH)
0 OE Printer (SYSLST)
0 1F Printer-Keyboard (SYSLOG)
1 30 Disk (SYSRES, SYSLNK, SYS001, SYS002,

SYS003, SYS004)

1 80 Magnetic Tape
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Example Three: Results of System Generation

When system generation is completed for Example One (see Figure 12), the
operational disk of the installation contains: Assembler, Basic FORTRAN,
COBCL, RPG, PL/I, and the disk sort/merge programs in its core image
library, together with the installation's tailored supervisor, job control,
linkage editor, and librarian programs. The tapes shipped by IBM are

retained as backup tapes. They are self-loading tapes capable of being
restored on disk. '

The sample problems are punched out during step 4.
Libraries contain all modules and macro definitions shipped from IEM.

The core image library is built to contain those IBM programs chosen by
the user.

At this point, the libraries are condensed, and user I0CS modules are
assenbled and cataloged to the relocatable library.

When system generation is completed, the sample problems should be run

against the orerational pack to ensure correct creation of all system
programs.

2400
9 - track

Unit X'80'
Channel 2

I1BM Sysfem/360, MODEL G40 Unit X'30'
SYSRES
SYSLNK
SYS001
SYS002

Optional Features
Timer
Floating Point
Storage Protection

Channel 1

. SYS003
Decimal SYS004
Channel 0
Unit X'1F' Unit X'OE' Unit X'0C" Unit X'0D"
m 1403 | 2540R l 2540P
SYSRDR
SYSLOG SYSLST v SIPT SY SPCH

Figure 11. System Configuration for Examrple Three
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Figure 12. Example Three (Part 1 of 7)

90 IBM S/360 DOS Sys. Gen. and Maint.



IBM IBM System 360 Assembler Coding Form e
[rcomm  EXAMPLE THREE: 2314 DIRECT ACCESS STORAGE [ [ L T T T T 11 lfifimnf‘.f.
{reomme STEP 2 [ i | L | R L1
- p— E— e
s o = 3 s . s 55 o s 3 «
T T T T T T T T T
T T T T T RERERRBEN
Ll **** Caution **** Do not rewind unit 180. To load the tape onto disk, place the following cards ;
in the reader. Dial 180 in load switches. Press load. When the system enters the wait state, press
I start and EOF on card reader. The following message appears on SYSLOG:
I 4444A . Type in 4 ® and press INTERRUPT to continue. 1
NEEEENE -
/|/{ |d]|0|8] |D{1{S|R|ST | !
/|/| D|A|TIE| |6]9]0/3]2 ‘ !
/11 Iais|sla|n{ sivisolojo], ix[" T1iz]o] [, ID]3 (o ] : ' !
/1 ASSGjN S|Y!S|LO|G|, X !0/ , €l L |
1|l |AS|S|G S|YiS|LS[T, X|' I0|0OJE| |, L{1 i
/1] [EXEIC ! i ]
] 1
]
; i
T M
| |
+
L] | ; |
t T T T
Lo ‘ i L :
+— 4 1 f
Pl
t
1
IBM IBM System 360 Assembler Coding Form v
[mocm  EXAMPLE THREE: 2314 DIRECT ACCESS STORAGE T T T T T 1701 Jmee
[rocumce— STEP 3 [onr T T T 1 [ o=
— [ oo - P frivsdey
oo TR » % 1 5 < 4 » 5 P o A s w
T
EEEENRREERENEERENERNENN RN NRNRRENRNRREEE I
| After the system is loaded onto disk generate the installation system. Dial 130 in load unit !
switches. Press load key on console. When system enters the wait state, press start on the i j
™ card reader. The following cards are in the card reader (SYSRDR/SYSiPT). ’ T
L1 \ RESRRREEREEE nBiE
Aloip| [x[‘To[olc[].2|5|4[o]r \ i
AIDID| [X]|* OOID' . [2/5{4]0}P
ADD| |X|'i0[O|E|"|,|1/4]0(3
A|D|D" |X|‘|0[1[F|"|,[1]0{5[0]A
ADD| X|‘113/0|"|,]2[31(4
AD|D| X[’ [1]8]o[ |, [2]{4|0]o]T[9 i | '
S|E|T| |DJA|T|E{=|0;2|/|0/1}/|6|9|, C|L|OIC|K|=]|0[0}/(0/0|/ |00
Als(s|GIN| [s|¥[s]L|ola]. x| |o|1]F|" i
L |0|G|
AiS[S|G|N| |S|YIS|R|D[R|, X]|’|0|0|C|" |
AISIS|GIN| [S|YiS|! |PT|, [X|"|0jo|C)
AIS!S|GIN| |SIY{S|P|CiH|, |X]| |0|0|D}"
AIS |S|G|N| [SIYiS|LSIT!, X|' [0JO|E|"
AlS[S|G|N| [s|yis|olo|1], [X|' |1[3|0)"
A[S [S|GIN| [S|YiS|ol0]2], X|’' [1[3]|0{"
IA/S |SIGIN| [S|Y|S|0|0(3], |X|"[1/3]|0| 1
A|S|S{GIN| [S{Y[S|LINIK!, |X]" [1/3]0]" I

Figure 12. Example Three (Part 2 of 7)
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Maintenance Procedures

The maintenance of Disk Operating System libraries can be performed with
the MERGE function of the CORGZ librarian program. The MERGE function
allows complete likraries to be merged into one library, or entire
conponents, selected individual phases, modules, or books to be transferred
from one existing library to another. When the MERGE function is used,
srace availakility is always a consideration.

Using the MERGE Function of the CORGZ Librarian Program

The MERGE function provides the facility to replace identical entries of a
library, or add unique entries to a library. In either case, executing a
copy (MERGE) requires that space be available in the library to accommodate
the added information.

REPIACING IDENTICAL ENTRIES USING MERGE FUNCTION

When transferring information that is named identically as existing entries
of a library, the old entry (phase, module, or book name) is deleted from
the library's directory, and the name of the new entry is added to the end
of the library's directory. The new entry is the name of the new
information. The information itself (phase, module, or book) is added to
the end of the library.

ADDING UNIQUE ENTRIES USING MERGE FUNCTION

When uniquely named entries (phase, module, or book name) are transferred
to an existing library, the names of the entries are added to the end of
the library's directory, and the information jitself is added to the end of
the library.

General Library Updating Techniques Using the MERGE
Function of the CORGZ Librarian Program

The techniques presented here apply to the examples given. They are
intended as a guide for the user, and do not necessarily satisfy all user
requirements. The method that a user applies to maintain his libraries
will depend upon the user's library structure, and his special requirements
concerning the maintenance of his library.

COPYING SELECTIVELY TO MERGE LIBRARIES

When there are many more entries desired in an existing library than
another, it is usually faster to selectively copy (MERGE) to the library
containing the most number of desired entries. Thus, the number of entries
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tramns ferred are kept to a minimum to save time. Copying to a library
necessarily expands the library. If there is insufficient space in a
library to accommodate additional entries, unwanted entries can be deleted,
the library condensed, and the new entries then added to the library.

DELETING UNWANTED ENTRIES AND MERGING AN ENTIRE LIBRARY WITH ANOTHER
LIBRARY

A seccond technique is to apply the IBM-supplied DELETERL or DELETESL book
to delete all unwanted entries from a library and copy the :.ntire library
to another library, thus merging the twoc libraries. Using this technique
requires that the library being copied to contains enough space to
accommodate the entire library being coried. If there is insufficient
space, the library being copied to can be condensed or reallocated.

COPYING SELECTIVELY, MERGING TWO LIBRARIES TO CREATE A THIRD LIBRARY

If there is insufficient space to accommodate a merge of two libraries, a
third library can be created to contain selected entries from the two
libraries being merged. This technique eliminates the need for condensing
or reallocating an existing library. Note that this technique can be
arplied by using only two disk drives.

DELETING UNWANTED ENTRIES FROM TWO LIBRARIES AND MERGING BOTH LIBRARIES TO
CREATE' A THIRD LIBRARY

Another technique for merging two libraries is to delete unwanted entries
from the two existing libraries, and merging the two libraries, in their
entirety, by copying them to create a third library. Note that this
technique can be applied by using only two disk drives.

Conventions for Merge Examples

The following conventions are used in the maintenance examples given here.
If a macro definition called m is an entry in a library called L (L being
any library and m keing any macro definition entry in any library L) then
any macro definition entry m in any library L can be designated as Lm.

Assume that there are two libraries L called A and B, and that the macro
definition entries 1, 2, and 3 in library A are IBM-supplied, and 8 and 9
are user-defined macro definitions. Further, assume that the user receives
a new release of DOS with a source statement library, called library B,
containing IBM-supplied macro definitions 1, 2, 3, 4, and 5. Thus, library
A and library B can be represented as follows:

Library A-- A1, A2, A3, A8, A9

Library B-- B1, B2, B3, B4, B5S
For the libraries defined, macro-definition entries 1, 2, and 3 in library
B are identical in name to 1, 2 and 3 in library A, but a later version or

update. Macro definitions 4 and 5 in library B are new IBM-supplied macro
definitions for the release received, and macro definitions 8 and 9 are
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user defined. The structures of the libraries defined here are used in the
exarples that follow.

Maintenance Examples Using MERGE Function

For each example that follows:
e The macro definitions updated are selected arbitrarily,

e Library A is assumed to reside on disk drive A, and library B on disk
drive B,

e Library A is assumed to be the existing user library, and library B the
IBM-suprlied maintenance update (new release),

e The techniques described can be applied by using only two disk drives.

The following examples illustrate several ways to update an existing
library.

EXAMPLE 1A: COPYING SELECTIVELY TO MERGE TWO LIBRARIES

If the majority of the macro definitions desired are in library A, and it
is desired to update macro definitions A2 and A3, selectively copy (merge)
macro definitions B2 and B3 from IBM-supplied library B to library A.
Thus, when there are many more macro definitions in one library than the
other, it is faster to selectively copy to the library with the greatest
number of entries, if there is enough space in the library being enlarged.
If there is not enough space in library A, the unwanted macro definitions
A2 and A3 must first be deleted from library A, and library A condensed
before the transfer can be attempted.

A representation of the results of selectively copying macro definitions
B2 and B3 from library B to library A follows:

Iikrary A-- A1, __, _ , A8, A9, B2, B3
Library B-- B1, B2, B3, B4, BS

Note that the macro definitions B2 and B3 are added to the end of the
library urdated (library A).
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EXAMPLE 1B: VARIATION OF SELECTIVE COPYING TO MERGE TWC LIBRARIES

A variation of the technique described in Example 1A demonstrates the
capability of transferring in any direction. Thus, if the majority of
macro definitions are in library B, and it is desired to update macro
definitions Al, A2, and A3, selectively copy macro definitions A8 and A9
from library A to library B.

A representation of selectively copying macro definitions A8 and A9 from
libraxry A to likrary B follows:

Iikrary A-- A1, A2, A3, A8, A9
ILibrary B-- B1, B2, B3, B4, B5, A8, A9

Note that macro definitions A8 and A9 are added to the end of the library
updated (library B).

EXAMPLE 2A: DELETING UNWANTED ENTRIES FROM A LIBRARY AND MERGING LIBRARIES
BY COPYING ONE TO THE OTHER

Assuming that the majority of macro definitions are in library A, an
alternate method of accomplishing an update similar to that described in
Example 1A follows.

Delete macro definitions Bl, B4, and B5 from library B, and completly
copy library B to library A. Thus, the IBM-supplied DELETESL book can
delete all unwanted macro definitions from the source statement library,
and the library transferred in its entirety.

A representation of the results of deleting macro definitions B1, B4,
and B5 from library B, and copying library B follows:

Likrary A-- A1, _ , __, A8, A9, B2, B3

Likrary B-- __, B2, B3, __, _
Note that library B is added to the end of library A, and that library A in
Example 1A is identical to library A in this example.

EXAMPLE 2B: VARIATION OF DELETING UNWANTED ENTRIES FROM A LIBRARY AND
COPYING (MERGING) CNE TO THE OTHER

A variation of the technique described in Example 2A that demonstrates the
capability of transferring in any direction follows.

Thus, to add macro definitions A8 and A9 to library B, delete macro
definitions Al, A2, and A3 in library A and then completely copy library A
to likrary B. Again, the IBM-supplied DELETESL book can delete all
unwan ted IBM-supplied macro definitions from the source statement library.

A representation of the results of deleting macro definitions Al, A2,
and A3 from liktrary A and copying library A to library B follows.

Library A-- « __+ A8, A9

Iibrary B-- B1, B2, B3, B4, B5, A8, A9
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Note that user macro-definitions A8 and A9 are added to the end of the
library being updated (library B), and library B in Example 1B is identical
to library B in this example.

EXAMPIE 3: COPYING SELECTIVELY, MERGING TWO LIBRARIES TO CREATE A THIRD
LIBRARY

If space is a prcblem, a third library called C can be created to be a
corki nation of selected macro definitions from both library A and library
B. Thus, if the desired macro definitions in library A are A8 and A9 (the
user's macro definitions), and Bl, B2, and B3 in library B (IBM-supplied),
then user macro definitions A8 and A9 can be selectively copied (merged)
from library A to library C, and IBM-supplied macro definitions B1, B2, and
B3 can be selectively copied (merged) from library B to library C. The
advantage of this technique is that the need for a condense or reallocation
of an existing library is eliminated, and time is saved. However, the time
required to initialize a third disk pack must be taken into consideration.
A representation of the results of selectively copying library A and
library B (merging) to create library C follows:

ILibrary A-- A1, A2, A3, A8, A9
Library B-- Bl1, B2, B3, B4, B5
Library C¢-- B1, B2, B3, A8, A9

Note that liprary C requires less space than if either library A or library
B were merged with each other.

EXAMPLE 4: DELETING UNWANTED ENTRIES FROM TWO LIBRARIES AND MERGING BOTH
LIBRARIES TO CREATE A THIRD LIBRARY

A variation of selectively copying from two libraries to form a third
library follows.

To retain user macro definitions A8 and A9 in library A, and update
IBM-supplied macro definitions Al, A2, and A3 in library A, delete Al, A2,
and A3 from library A, and B4 and B5 from library B. Then completely copy
(merge) library A and library B to create a third library C.

A representation of the results of deleting unwanted macro definitions
fror library A and likrary B, and copying (merging) both libraries to
create a third library C follows:

Library A-- . , A8, A9

—_—

Library B-- B1, B2, B3, R

Likrary C-- B1i, B2, B3, A8, A9
Note that library C requires less space than if either library A or B were

merged with each other. Also note that library C in Example 3 is identical
to likrary C in this example.
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Considerations for Merging

The DIBL and EXTENT file definition statements must precede the MERGE
ccntrcl statement. When defining files, use the following rules:

In merging to or from a modified, or duplicate system residence file,
the modified or duplicate file name must be IJSYSRS, the logical unit must
be sYsS002, and the file ID (identification) must be identical to the ID
supplied when the file was created.

In merging to a private relocatable library file, the file name must be
IJSYSRL, the logical unit must be SYSRLB, and the file ID must be identical
to the ID supplied when the file was created.

In copying from a private relocatable library file, the file name must
be IJSYSPR, the logical unit must be SY¥S001, and the file ID must be
identical to the ID supplied when the file was created.

In merging to a private source statement library file, the file name
must be IJSYSSL, the logical unit must be SYSSLB, and the file ID must be
identical to the ID supplied when the file was created.

In copying from a private source statement library file, the file name
must ke IJSYSPS, the logical unit must be SYS000, and the file ID must be
ident ical to the ID supplied when the file was created. The file name,
logical unit, and direction of transfer for each of the MERGE operations is
indicated in the Figure 13. Any combination of the indicated operations
can be performed in one job stepg.

r T -T T T T T D |
| File Name | IJSYSRS | IJSYSRS | IJSYSRL | IJSYSPR | IJSYSSL | IJSYSPS |
| Logical unit | SYSRES | SYS002 | SYSRLB | SYS001 | SYSSLB | SYS000 |
1 —_— L } 4 4 4 4 {
] T T T T T T

| Merge RES to NRS | from | to | | | | |
| Merge NRS to RES | to | from | | | | |
| Merge RES to PRV | from | | to | | to | |
| Merge NRS to PRV | | from | to | | to | [
| Merge PRV to RES | to | | | from [ | from |
| Mexge PRV to NRS | | to | | from | | from |
| Mexrge PRV to PRV | i | to | from | to | from |
t —_— L y i R L 1 Oy R J

Figure 13. Merge Operation File Name and logical Unit Identification

Diagnostic messages for erroneous assignments, file definitions, etc., are
provided on SYSLST.

The following is an example of a inb set up for the MERGE function. The
sectiocns of the jok are bracketed and numbered 1 through 8. The
explanations that follow the job are keyed to the job sections. The
example assumes two disk drives with addrecses of 190 and 191 that:

1. the MERGE function of the CORGZ librarian program is on SYSRES which
is on 190 by virtue of an IPL

2. SYSRLB and SYSSLB are assigned to 191, SYS000 and SYS001l to 190, and
SYS002 to 191.

// JOB EXAMPLE

// ASSGN SYSRLB, X'191°
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—

// ASSGN SYSSLB,X'191°
// ASSGN SYS000,X*190°'
/7 ASSGN SYs001,X'190°
// ASSGN SYs002,X'191"°

/7 DIBL IJSYSRL,'PRIVATE RL',69/365

| // EXTENT SYSRLB,111111,1,0,1500,10

// DLBL IJSYSSI, 'PRIVATE SL',69/365

| // EXTENT SY¥SsSLB,111111,1,0,1600,10

/7 DLBL I1JSYSPR, 'PRIVATE RL TEST',69/365

| #// EXTENT SYs001,111111,1,0,1300,10

// DIBL IJSYSPS, 'PRIVATE SL TEST',69/365
// EXTENT sS¥Ys000,111111,1,0,1400,10

/7 DIBL IJSYSRS, 'SYSTEM RESIDENCE',69/365

|// EXTENT s¥s002,111111,1,0,1,170

// EXEC CORGZ

COPYR AILL

NEWVOL RL=10(2),SL=10(2)
6
CCPYS ALL

71 COPYR ALL

MERGE PRV, PRV
COPYS ALL

MERGE NRS, PRV
8|COPYR ALL
COPYS ALL
/%
/&

The following explanations are keyed to the sections of the job:

File definition statements for a private relocatable library file
which is created and updated.

File definition statements for a private source statement library file
which is created and updated.

File definition statements for a private relocatable library file from
which modules are copied.

File definition statements for a private source statement library file
from which kooks are copied.

File definition statements for a modified, or duplicate system
residence file from which modules and books are copied. Note that
this file is the old SYSRES (with user programs).

Creates private relocatable and source statement libraries on SYSRLSB
and SYSSLB and copies the relocatable and source statement libraries
from the system residence file on SYSRES into them.

Merges all modules and books from private relocatable and source

statement libraries on SYS001 and SYS000 into the appropriate private
libraries created on SYSRLB and SYSSILB.
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8. Merges all modules and bocks from the relocatable and source statem
liktraries of a modified, or durlicate system residence file on SYSO
into private libraries created on SYSRLB and SYSSLB.

For a more detailed description of the MERGE function see the System
Ccntrol and System Service manual listed on the front cover.
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Disk Operating System Sample Problems

The sample problems provided with the Disk Operating System (DOS)
demonstrate to the user, particularly the operator, each component of
the programming system. Although the problems are general and
illustrative rather than detailed and exhaustive, they nevertheless
serve as a minimal test of each user's programming system. The user's
programming system is built from the more general system supplied by
IBM.

The sample problems are designed to be run on a minimum system
configuration including at least one 2311 disk drive (the system
residence volume), a card reader/punch, printer, and a 1052
Printer-Keyboard. The minimum background partition storage capacity
required for each sample problem is given in Background Partitions
Storage Requirements for Disk Operating System IBM-Supplied Programs.

No data is required for any of the sample problems, except RPG, PL/I,
Autotest, and multiprogramming. The requirements for each problem are
described in the examples that follow.

All sample proklems, except those for multiprogramming, are included
in the IBM-supplied core image and source statement library volume. The
multi programming sample problem is prepared by the user. Those sample
problems included in the source statement library volume are retrieved
as card decks Ly the SSERV librarian program. Each card deck is either
a source program or a set of control cards. Individual decks are
preceded by a CATALS card and a BKEND card and followed by a BKEND card.
Once the sample proklems have been retrieved, they can be deleted from
the user's operational system disk during system generation.

Retrieving the Sample Problems

The sample problems are retrieved from the second volume (core image and
source statement library volume) during system generation. Although the
order for retrieving the problems from the disk is optional, it is
recanrended that they be retrieved in the order of intended execution.
This facilitates the task of preparing the job stream. The following
job steps are necessary to retrieve all of the sample problems:

// JOB SAMPLPRB

// EXEC SSERV
DSPCH Z.F01,Z.CB1,Z.RG1,Z.PL1,Z.AS1
CSPCH Z.SM1,Z.UTTPPR1, Z2.AS2,Z.SM2
DSPCH Z.UTDKPR1,Z.AS3,%Z.UTDCPR1
DSPCH Z.AS4,Z.SM4,Z.UTTPPR2
DSPCH Z.AS5,%.5M5,%. UTDKPR2
DSPCH Z.AS56,%Z.SM6,%.UTDKPR3
DSPCH Z.MCR1,Z.MCR2,%Z.EU3SPRGM, Z. EU4SPRGM
DSPCH %.AT1,Z.0ORDC,Z.ORJT,Z.VFU1

/&

If you do not wish to retrieve a particular problem from the source
statement library volume, delete the appropriate operand from the
preceding DSPCH statement. All of the sample problems are in the Z
sub-library and all of that sub-library can be retrieved with the DSPCH
Z.ALL statement.
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Card columns 73-80 in each sample problem deck (except RPG) contain
an identification number and a sequence number. The identification
number for the RPG sample prcblem deck is punched in columns 75-78.
Card columns 1-5 contain the sequence number for RPG. Although these
numbers can be used to identify individual sample problems, it is
recommended that the cards be machine-interpreted.

Figure 14 shows the arrangement and identification and sequence
numbers of each of the sample problem card decks produced by the SSERV
librarian program during system generation. These decks are punched in
the order in which they are retrieved from the source statement library
volume (preferably the intended order of program execution). To prepare
each sample problem for execution, the user must:

e Remove all CATALS and BKEND cards shown in Figure 14. If the RPG or

PL/I sample rroblem is retrieved, remove the *END SOURCE DECK/BEGIN
INPUT CARDS card from the programs.

e Punch and insert the necessary job control cards for each program to
be run, as shown in the examples.

The programs are compiled or assembled, linkage edited, and executed
with a minimum of operator intervention.
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Cards Card Cols. Card Cols.

Retrieved 73 - 76 77 - 80
CATALS Z.FOI1
BKEND Z.FOI FORTRAN
FORTRAN Source Deck (22 cards) Sample Problem $451 0001 - 0022
BKEND
CATALS Z.ILFSAMPL
BKEND Z.ILFSAMPL FORTRAN IV
479 -

FORTRAN Source Deck (22 Cards) } Sample Problem s 0001 - 0022
BKEND
CARALS Z.CBI
BKEND Z.CB1 COBOL
COBOL Source Deck (81 cards) Sample Problem $452 0001 - 0081
BKEND
CATALS Z.RG1 N
BKEND Z.RGI
RPG Source Deck (45 Cards) RPG
* END SOURCE DECK/BEGIN INPUT > 5.1 brbiom $460

DATA
RPG Data (13 Cards)
BKEND /
CATALS Z.PLI N
BKEND Z.PL1
PL/1 Source Deck (38 Cards) PL/I
* END SOURCE DECK/BEGIN INPUT > Sample Problem 5464 0001 - 0038

DATA
PL/t Data (1 Card)
BKEND
EI?QQESZZ:AA;S]] Assembler Sample Problem 1

: (Generate input for Tape $465 0001 - 0023
Assembler Source Deck (23 Cards) Sort/Merge
BKEND 9
T .S

I(S:I?ESIISSZZ SI\';\/:] Sort/Merge Sample Problem
S/M Control Cards (6 Cards) %Genfr:ti;n.pl;t &ith‘l't ) $400 0001 - 0006
BKEND ape -to -Printer Utility

CATALS Z.UTTPPR!

BKEND Z.UTTPPRI] Tape -to -Printer Utility

T -P Control Cards (2 Cards) Sample Problem $452 0001 - 0002
BKEND
CATALS Z.AS2 Assembler Sample
BKEND Z.AS2 Problem 2
Assembler Source Deck (23 Cards) (Generate input for $465 0101 - 0123
BKEND Disk Sort/Merge)
CATALS Z.5M2 Disk Sort/Merge
BKEND Z.SM2 Sample Problem
4 -
S/M Control Cards (6 Cards) (Generate input for $450 0001 - 0006
BKEND Disk -to -Printer Utility)

CATALS Z.UTDKPR1
BKEND Z.UTDKPRI

D -P Control Cards (2 Cards)
BKEND

Disk -to - Printer

Utility Sample Problem $4s1 0001 - 0002

Figure 14. Sample Problem Card Decks Retrieved from IBM-Supplied Core
Image and Source Statement Library Volumes (Part 1 of 3)
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Cards Card Cols., Card Cols.
Retrieved 73 -76 77 - 80
CATALS Z.AS3 Assembler Sample
3KEND Z.AS3 Problem 3 ;

. 201 - 022
Assembler Source Deck (23 Cards) {Genarate input for Data $465 0201 - 0223
BKEND Cell -to =Printer Utility)

CATALS Z .UTDCPRI1
BKEND Z.UTDCPRI Data Cell -to -Printer

453 0001 - 2002
DC -P Control Cards (2 Cards) Utility Sample Problem § l 2
BKEND
CATALS Z.AS4 Assembler Sample
BKEND Z.AS4 Problem 4 (Generate input _
Assembler Source Deck (23 Cards) for Tape and Disk 5465 0402 - 0423
BKEND Sort/Merge)
CATALS Z. SM4 Tape and Disk Sort/Merge
BKEND Z.5M4 2400 Sample Problem (Generate _
S/M Control Cords (6 Cards) input for Tape -to - Printer 5483 0001 - 0006
BKEND Utility)
CATALS Z.UTTPPR2 )
BKEND Z.UTTPPR2 Tape -to - Printer Utility 5 _
T - P Control Cards {2 Cards) Sample Problem $46 0101 - 0102
BKEND
;:'?QSII.DSZZ:A‘A;SFS Assembler Sample Problem 5

P99 (Generate input for Tape $465 0502 - 0523
Assembler Source Deck (23 Cards) and Disk Sort/Merge
BKEND s
CATALS Z.SM5 Tape and Disk Sort/Merge
BKEND Z.5M5 2311 Sample Problem (Generate _

S/M Control Cards (6 Cards) input for Disk -to -Printer $483 0101 - 0106
BKEND Utility)

CATALS Z.UTDKPR2

BKEND Z.UTDKPR2 Disk —to =Printer Utility

D - P Control Cards (2 Cards) Sample Problem 5461 0101 - 0102
BKEND

E'?QQESZZ AASS: Assembler Sample Problem 6

Assembler Source Deck (23 Cards) (GdenDe.rifes input for Tape $465 0602 - 0623
BKEND and Disk Sort/Merge)

CATALS Z.5M6 Tape and Disk Sort/Merge

BKEND Z.5Mé6 2314 Sample Problem (Generate 201 -

S/M Control Cards (6 Cards) input for Disk -to - Printer $483 0201 - 0206
BKEND Utility)

CATALS Z.UTDKPR3

BKEND Z. UTDKPR3 Disk -to =Printer Utility P 201 -

D - P Control Cards (2 Cards) Sample Problem 5461 0201 - 0202
BKEND

CATALS Z.ATI

BKEND Z.ATI

Autotest Source Deck (27 Cards) Autotest Sample Problem $459 0001 - 0027

Avutotest Data Deck (5 Cards)
BKEND

Figqure 14.
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Cards Card Cols. Card Cols.
Retrieved 73-76 77-80

CATALS Z.VFUI Refer to the Vocabulary File
BKEND Z.VFUI1 Vocabulary File ' Utility Program publication

VFUT Source Deck (65 Cards) Utility Sample Problem listed on the front cover of

BKEND this manual .

CATALS Z.MCRI1
BKEND Z.MCRI $477 0001 - 0071
MCR1 Source Deck (71 Cards) Magnetic Character

BKEND > Recognition Devices

CATALS Z.MCR2 (1412/1419)

BKEND Z.MCR2 $477 0001 - 0115
MCR2 Source Deck (115 Cards)

BKEND y

CATALS Z.ORDC

BKEND Z.ORDC 1287 Sample Problem

Optical Reader Source Deck (179 Cards) Document Mode 5478 0001 - 9179
BKEND

CATALS Z.ORJT 1285/1287 Sample

BKEND Z.ORJT Problem for J T $478 1001 - 1081
Source Deck (81 Cards) roblem tor Journal lape i
BKEND

CATALS Z.EU3SPRGM

BKEND Z.EU3SPRGM éfho}é:44g/]460 f

EU 1400 object decks and source decks vtaor Frograms for

BKEND IBM Model 2025/2030

CATALS Z.EU4SPRGM

BKEND Z.EU4SPRGM 1401/ 1440/1460

EEEII\A}SO object decks and source decks ”;;\x i;z;elr;%':’gls or

Figure 14. Sample Problem Card Decks Retrieved from IBM-Supplied Core
Image and Source Statement Library Volumes (Part 3 of 3)

The sample problems can be run as separate jobs; but, when possible
should ke run as successive job steps within an operating system
environment. A PAUSE card placed at the end of each sample problem to
be run in successive job steps allows the operator to make any necessary
changes in device assignments. The order for running the sanple
problems is not completely arbitrary. The assembler, sort/merge, and
utility programs should be run consecutively; the output of one program
becomes the input to the next program. The FORTRAN, Basic FORTRAN
COBOL, PL/I, VFU1, MICR, OCR, and RPG sample problems can either precede
or follow the other programs. The sample problems for Autotest and
multiprogranming should be run last when the programs are run as
successive job steps.

Physical and Logical I/0 Assignments

It is assumed that the user has made assignments for these logical I/0
functions:
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SYSLOG SYSPCH SYs001
SYSRDR SYSLST 5Ys002
SYSIPT SYSLNK SYS003

The preceding assignments are for the background problem program area
only. The assignments necessary for the multiprogramming sample problem
are included in the input test data for that problem.

Unigue disk extents must be assigned initially to SYSLNK, 3Y$5001,
SYS002, and SYS003.

These extents can ke assigned to the system residence pack as
follows:

SYSINK
// XTENT 1,0,000166000,000170009,"'111111", SYSLNK

SYsS001
// XTENT 128,0,000171000,000198002,"111111",SYS001

SYS00 2
// XTENT 128,0,000171003,000198006,'111111"*,5Y5002

SYS003
// XTENT 128,0,000171007,000198009,"111111°*,5Y5003

If standard assignments are missing, the necessary ASSGN cards should
be inserted at the keginning of the job stream. After each job step of
a sample problem, certain additional logical I/0 assignments or
reass ignments may Lke required. Examples of such reassignments are shown
in Figures 15 and 16. When reassignments are necessary, the user must
furnish:

e The channel and unit number (X'cuu') for each tape or disk extent.

s The proper disk pack serial nuwber and data cell volume numker in
all DLAB and XTENT cards.

Tape, Disk, and Data Cell Configurations

In addition to the minimum system configuration, three tape drives are
required to run the Tape Sort/Merge sample problem, and fiva> tape drives
are required to run the Tape and Disk Sort/Merge sample problem (2400
application). A 2314 direct access storage facility is required to run
the Tape and Disk Sort/Merge sample problem (2314 application). For
installations with 7-track drives, convert feature OFF and translate ON
(X'B8' as third operand of ASSGN) must be specified. Where 9-track tape
drives are used, the third operand (X'B8') can be omitted. The logical
I1/0 assignments for tape are shown in Fiqure 15 and those for disk and
data cell are shown in Figure 16.

In addition to checking the proper function of each sample problem,
the programs also test job control and linkage editor functions. They
are helpful in verifying the correct generation of the user's
operational system. The main purpcses of the sample problems, however,
are demonstration and instruction.

A listing of the source program and job control cards is written on
SYSIST for each proklem. If LOG is keyed into the 1052 Printer-Keyboard
at the beginning of the job, a listing of all job control cards and
orerator messages is written on SYSLOG (Figures 17, 18, 19, and 20).
Detailed setup procedures, including job control cards, are given for
each samrple proklem.
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Note that the SYSLOG output for the 1401/1440/1460 Fmulator Programs

can be found in the Emulator Programr manual listed in the Preface.

Disk Extent [ Tape Drive | Tape Drive | Tape Drive | Tape Drive | Tape Drive
Sample Problen: No. 1 No. 11 |No.2! No.3! | No.4 No. 5
Tape Sort/Merge Execute SYSRES SY S004 SY$0012 SYSOOZ2
Sys0033 | syso0s3
Tape and Disk Sort/Merge SYSRES SYS001 SY S002 SYS003 SYS004 SY S005
(2400 Application)
Tape -to -Printer Utility Execute SYSRES |  ------ SYS004 | ------

Figuge 15.

1. Tape drive number refers to X'cuu' operand in ASSGN card .

2. If a 7-track tape drive is used, the third operand (X'B8') is required to turn byte convert off.

3. For Tape Sort/Merge, SYS001 and SYS003 must be assigned to the same tape drive, as must SYS002 and SYS005.

Tape-to-Printer Utility Sample Problems

Sequence of Logical I/O Assignments for Tape Sort/Merge and

Sample Problem Disk Extent No. 1 | Disk Extent No. 2 | Disk Extent No. 3 | Disk Extent No. 4
FORTRAN or Basic FORTRAN:
Compile SYSLNK SY S001 SYS002** | —-----
Link Edit SYSLNK sysoor | eem=—= | eeeee-
Execute | mmeme—— | mmeeee e s
COBOL, RPG, Assembler:
Compile SYSLNK SY S001 SY S002 SYS003
Link Edit SYSLNK sysoor | m-mme= | emeeee
xecute e emeeee ) meemee | mmmmem
~» UTOTEST:
Assemble SYSLNK SY S001 SY S002 SY S003
“ink Edit SYSLNK sysoor | -=——— | mmee—-
Execute SYSLNK* | =e;eeee [ e | mmeeee
Disk Sort/Merge Execute SYS002 SYS004 | 0 emeeem ] emmee-
Tape and Disk Sort/Merge SYSO001 SYS002 sysoo3 | -=----
(2311 Application)
Tape and Disk Sort/Merge SYS001 SYS002 SYsoo3  f 0 —-e—--
(2314 Application)
Disk ~to -Printer Utility Execute SYS004 SYsoos | meeeem | meeeeo
Data Cell ~to -Printer Utility Execute SYs004 | —mmme= | emmeee e
1285, 1287, 1412/1419:
Assemble SYSLNK SYS001 SYS002 SYS003
Link Edit SYSLNK 1327010 N U .
Execute | emmme—— e e aemee-

* This is the Autotest work file (| JSYSAT).

** FORTRAN IV only.

Figure 16. Sequence of Logical I/0 Assignments for Disk/Data-Cell

Sample Prokblems
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r
| 77/ JOB FORTRAN
| EOJ FORTRAN

| /7 JOB FORTRAN IV

|EOJ FORTRANY4

| 7/ JOB COBOL
|EOJ COBOL

|7/ JOB RPG

|EOJ RPG

|// JOB PL/I
|EOJ PL/I

|// JOB ASSEMBLE
| /7 PAUSE ASSGN
|EOJ ASSEMBILE

| // JOB SORT

|// PAUSE ASSGN
|// PAUSE ASSGN
|EOJ SORT

|// JOB TPPR

| // PAUSE ASSGN
|// PRUSE ASSGN
| 8001D IS IT EOF
|EOJ TPPR

|7/ JOB ASSEMBLE
| 7/ PAUSE ASSGN
|EOJ ASSEMBLE

| 7/ JOB, DSORT
|// PAUSE ASSGN
| EOJ DSORT

|7/ JOB DKPR

| 7/ PBUSE ASSGN
|// PAUSE ASSGN
| EOJ DKPR

| 7/ JOB ASSEMBIE
|// PAUSE ASSGN
| // PAUSE MOUNT
| EOJ ASSEMBLE
|7/ JOB DCPR

|// PAUSE ASSGN
| // PAUSE ASSGN
|EOJ DCPR

SYS002 TO A 9 TRACK TAPE DRIVE

SYS002 TO SAME TAPE DRIVE AS IN PREVIOUS JOB
SYs001, sYs003, sYys004,5YS005 TO DIFF TAPES

SYS00u
SYS005

SYS002

SYS002

sYsoou
SYsS005

SYS00ou

TO SYS001 OF PREVIOUsS JOB

TO THE PRINTER

TO SCRATCH PACK

AND SYS004 TO SCRATCH PACK

TO SCRATCH PACK
TO THE PRINTER

TO DATA CELL

CELL nnnnnn ON STATION 3

SYS00u
SYS005

TO DATA CELL
TO THE PRINTER

|BG // JOB ASSEMBLY SAMPLE 4

|BG // PAUSE ASSGN SYS002 TO A 9 TRACK TAPE DRIVE

| BG
|BG EOJ ASSEMBLY

|BG // JOB SORT 2400

|BG 7/ PAUSE ASSGN SYS002 TO SAME DRIVE AS PREVIOUS JOB

|BG

| BG /7/ PAUSE ASSGN SYS001,SYS003,SYS004,SYS005 TO DIFF TAPES

|BG

|BG 79051 RCD IN 0002000, OUT 0002000, ESTIMATED 0000000

|BG 71011 END SCRT PH

|BG 79051 RCD IN 0002000, OUT 0002000, ESTIMATED 0000000

|BG 72011 END MERGE PH
L

Figure 17.

SYSLOG Output for all Sample Problems Except

— e — e — — e, T . B— i, T . i S s, T e M ety " s e S g T s, T . W G e, S a]

e o o T e, B —— T — T — s, S s, — g

Multiprogramming and Vocabulary File Utility Problems (Part
1 of 3)
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;
| BG
| BG
| BG
| BG
| BG
| BG
| BG
| BG
| BG
| Y
| BG
| BG
| BG
| BG
| BG
| BG
|BG
| BG
| BG
| BG
| BG
| BG
| BG
| BG
| BG
|BG
| BG
| BG
| BG
| BG
| BG
| BG
| BG
| BG
|BG
| BG
| BG
| BG
| BG
| BG
| BG
|BG
| BG
| BG
| BG
| BG
| BG
| BG
| BG
| BG
|BG
| BG
| BG
| BG
| BG
L

79051 RCD IN 0002000, OOUT 0002000, ESTIMATED 0000000
7302I EOJ

EOJ SORT

// JOB TPPR 2400 TO PRINTER

// PAUSE ASSGN SYsO004 TO SYS001 OF PREVIOUS JOB

/7 PAUSE ASSGN SYS005 TO THE PRINTER
8001D IS IT EOF

EGJ TPPR
1c00A ATTN. 0 OC.

/7 JOB ASSEMBLY SAMPLE 5
/7 PAUSE ASSGN SYS002 TO SCRATCH PACK

EOJ ASSEMBLY
/7 JOB SORT 2311
// PAUSE ASSGN SYS001,SYS002,SYS003 TC SCRATCH PACK

7905I RCD IN 0002000, OUT 0002000, ESTIMATED 0002000
71011 END SORT PH

7905I RCD IN 0002000, OUT 0002000, ESTIMATED 0002000
72011 END MERGE PH

79051 RCD IN 0002000, OUT 0002000, ESTIMATED 0002000
73021 EOJ

EOJ SORT

// JOB DKPR 2311 TO PRINTER

// PAUSE ASSGN SYS004 TO SCRATCH PACK

/7 PAUSE ASSGN SYS005 TO THE PRINTER
1CO00A ATTN. O OC.

/7 JOB ASSEMBLY SAMPLE 6
// PAUSE ASSGN SYS002 TO SCRATCH PACK

EQJ ASSEMBLY
// JOB SORT 2314
// PAUSE ASSGN SY¥sS001,SYs5002,5YS003 TO SCRATCH PACK

7905I RCD IN 0003000, OUT 0003000, ESTIMATED 0003000
71011 END SORT PH

7905I RCD IN 0003000, OUT 0003000, ESTIMATED 0003000
72011 END MERGE PH

7905I RCD IN 0003000, OUT 0003000, ESTIMATED 0003000
73021 EOJ

EOJ SORT

// JOB DKPR 2314 TO PRINTER

// PAUSE ASSGN SYSO04 TO SCRATCH PACK

// PAUSE ASSGN SYS005 TO THE PRINTER

1CO0A ATTN. O OC.

Figure 17. SYSLOG Output for All Sample Problems Except

Maultiprogramming and Vocabulary File Utility Problems (Part

2 of 3)

Disk Operating System Sample Problems
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|// JOB AUTOTEST
| EOJ AUTOTEST
|BG // JOB MCR SAMPLE PROBLEMS

|BG // PAUSE END OF MCR1 SAMPLE PROBILEM

| BG

|BG INTERVENTION REQUIRED ON FILE2

[BG EOJ MCR

|BG // PAUSE END OF MCR SAMPLE PROBIEMS
| BG

|77 JOB OPTICAL READER SAMPLE PROBLEM

| ECT OPTICAL

|7/ PAUSE END CF OPTICAL READER SAMPLE PROBLFM

[Note: If a multiprogramming system, the message will be preceded by

| the appropriate prefix (BG, F1, F2 or AR).
e~ - -

— . —— . — . P g, W 2 s )

o —

Figure 17. SYSIOG Output for All Sample Problems except
Multiprogramming and Vocabulary File Utility Problems (Part
3 of 3)

The SYSLST output reproduces much of the SYSILOG output. 1In
addition, SYSLST displays the source programs, storage maps, sort/merge
and utility program control cards, problem results, and other
information. 1If SYSLST is a 1403 Printer equipped with the Universal
Character Set (UCS) feature, see UCS command in the Disk Operating
System Operating Guide. If this specification is not made, the
issuance of a control command by job control causes a command reject,
resulting in jok cancellation.

r T T T T T T T T T T T T 1
|BG // JOB CATALOG- SAMPLE FOREGROUND/BACKGROUND PROGRAM

|
|BG EOJ CATALOG i
| I
|BG // JOB EXECUTE SAMPLE FOREGROUND/BACKGROUND PROGRAM |
|BG // PAUSE CARD READER END-OF-FILE SIGNALS END OF CARD INPUT |
| B |
|BG OPO8A INTERV REQ SYSRDR=00C |
| CCSW=021000224002000000 SNS=400000000000 CCB=002220 |
|BG EOJ EXECUTE [
|BG // PAUSE REFER TO PRINTER FOR ADDITIONAL INSTRUCTIONS |
|BG assgn sysrdr,ua |
|BG assgn sysipt,ua |
| BG assgn syslst,ua |
|BG stop |
| AR 1160A READY FOR COMMUNICATIONS. |
|AR start f1 |
|F1 assgn . /s(J1,x'00c" |
|F1 assgn sys"” .,x'00e" |
|F1 exec cardprnt |
|F1 0S10I PROGRAM CARDPRNT COMPLETED |
L 1

Figure 18. SYSLOG Output for Multiprogramming Sample Problem
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DESCRIPTION

L
| ADDRESS

2345678 |

05 24680
0l 36925
02 13579
Ol 72546
03 56384
Ol 426719

SERVICE NO. CODE

357 98
Y68 10
205 2%
763 63
920 57
+31 76

0% 66392 11733

7

Cosh  Cherge  COD

13579

Sold by Auth. Ne.

sus
OTAL

Layaway saLes

TAX

Veid

021057

Delivery Date

2500
493
3449
129
%7
995
3960
8573
| S0
87289

Figure 19.

Optical Reader Sample Input Document for Document Mode

Processing

Disk Operating System Sample Problems
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gie
123
234
345
45k
567
b78
-
aso
901
oie
i23
234
345
456k
SeY
E78
789
aqan
901
g2
123
234
345
456
Se7?
b78
74819
490
901

34Sh
4567
Sk78
L7489
74890
84701
9012
0123
1234
2345
3456
4567
56748
L7489
4890
4901
o012
o213
1234
2345
34S6
45k
5678
BE7va819
7880
4901
qp0i12
ogwz23
1234
2345

?7849¢C
aqos
01T
012N
1238
234X
34S5C
4SBT
5672
b7a/
749¢C
490Ss
01T
OL2N
123S
234X
345¢C
456T
57?2
k7a/
?788C
aq0s
03T
012N
1238
234X
345¢C
4S5BT
Se?vz2
Bra/

Figure 20.

Examples of Sample Problem Execution and Output

Basic FORTRAN

Program Name is Z.FO0l.
prime numbers between 0 and 1000.
proklem the following job control cards are needed:

Optical Reader Sample Input for Journal Tape Mode Processing

// JOB FORTRAN SAMPLE

// OPTION LINK,LIST,LOG
// EXEC FORTRAN
Basic FORTRAN SOURCE DECK (22 cards)

/%
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To execute the Basic FORTRAN sample



// EXEC LNKEDT
// EXEC
/&
SYSIOG output is shown in Figure 17.
The following list summarizes the SYSLST output shown in Figure 21:
¢ Job control cards
e Source program listing
® Object program storage map
¢ Linkage editor storage map

e List of prime numbers generated by the program

4/ JUB FURTRAN SAMPLE
4/ GPTIGN LINKoLIST,LUG
// EXEC FORTRAN

DISK UPERATING SYSTEM/360 FURTRAN 360N-F0-451 30

[9 PRIME NUMBER PROBLEM $4510001
100 WRITE (348) 34510002
8 FORMAT (52H FOLLOWING IS A LIST OF PRIME NUMBERS FROM 1 TU 1000/ 34510003
/19X31H1/19X51H2/19X51H3) 34510004
101 1=5 $4510005
3 A=l $45100G6
16z A=SQURT(A) $4510007
1C3 J=A $4510008
104 U0 1 K=33J92 $4510009
185 L=1/K $4510010
106 IF(L¥K-1)1s2+4 $4510011
1 CUNTINUE $45106012
107 WRITE (345)1 $4510013
5 FORMAT (120) . $4510014

2 I=1+2 $4510015
108 IF(1000-1)74443 $4510016
4 WRITE (3,9) $4510017

S FURMAT (14H PROGRAM ERRGR) $4510018

7 WRITE (3,6) $4510019

6 FORMAT (31H THIS IS THE END UF THE PRUGRAM) $4510020
109 STUP $4510021
END $4510022

01/0i/68 FURTMAIN 0002
SCALARS
SYMBUL LUCATIUN SYMBOL LUCATION SYMBUL LOCATION SYMBOL LOCATION SYMBOL LOCATION
I GceC A 0070 J 0074 K 0078 L 007C

CALLED SUBROUTINES

IJTAPST IJTACOM LITSSAT SQRT
LABEL LOCATION LABEL LOCATION LABEL LOCATION LABEL LOCATION LABEL LOCATION
C01GC 0078 00008 0088 00101 0008 00003 COEO 00102 0100
00103 Cl0E 00104 o012¢C 00105 0134 00106 0144 00001 015E
06167 Cl72 00005 0190 00002 0194 00108 OlAs 00004 01BC
CGo0s C1DC 00007 OlE8 00006 Q1FC 00109

COMPILATION COMPLETE AMGUNT OF COMMON 000000 AMOUNT OF COURE 000696 ADDRESS BASE TABLE 0200

Figure 21. SYSIST Output for Basic FORTRAN Sample Problems (Part 1 of 2)
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JOB  FGRTRAN DISK LINKAGE EDITUR DIAGNGSTIC OF INPUT

ACTIUN TAKEN MAP

LIsST AUTUL INK 1JTACOM
LIsT AUTOL INK 1JTACGN
LIST AUTOLINK IJTAPST
LIST AUTGLINK 1JTFI0S
L1ST AUTOLINK 1JTSsQT
L1sT ENTRY

01/01/68 PHASE XFR—-AD LOCORE HICORE DSK—-AD ESD TYPE LABEL LOADED REL-FR
PHASE*¥* (002000 002000 CO0429F 15 91 CSECT FORTMAIN 002000 002000
CSECT IJTAPST 003510 003510
CSECT 1JTACOM 002288 002288
ENTRY IJTSAVE 002820
CSECT 14758QT 0041F8 0O041F8
ENTRY SQRT 0041FE
CSECT TJTACON 002880 002880
* ENTRY FCVFI 002880
* ENTRY FCVFO 002884
* ENTRY FCOVEI 002888
* ENTRY FCVEO 002B8C
* ENTRY FCVII 002890
* ENTRY FCVIO 002B94
* ENTRY FCvDI 002D3E
* ENTRY FCVOO 002F46
CSECT 1JTFI10S 0035A0 0035A0

ENTRY UNITABE 003FB6
ENTRY ODUIOXXE 003DBA
ENTRY GETUNTE 00396A
ENTRY OPENUNE 003988
ENTRY SETLGUE 003C26
ENTRY CCWNOLE Q03F58
ENTRY DSKWTME 003E60
ENTRY ASNBUFE 003FF4
ENTRY FILTABE O003EES8
ENTRY  BUF INNT 004142
ENTRY NRFSKWE 003D88
ENTRY CLOSUNE 003856

E IR IR 2K K K 2R KR

/1 EXEC
FULLOWING 1S A LIST OF PRIME NUMBERS FROM 1 TO 1000

11

977
983
991

THIS 1S THE END OF THE PROGRAM

ECJ FORTRAN
e —— ——————— e —— e ——— e — e —

——————

Figure 21. SYSLST Output for Basic FORTRAN Sample Problems (Part 2 of 2)

FORTRAN

Program Name is Z.ILFSAMPL. This sample problem generates all prime
numbers between 2 and 1000. To execute it, the following job control
staterents are needed:

// JOB FORTRAN4 SAMPLE

// OPTION LINK,LIST,LOG
// EXEC FFORTRAN
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FORTRAN IV SOURCE DECK (22 cards)
/%

// EXEC LNKEDT

// EXEC

/%

SYSIOG output is shown in Figure 17.

The following list summarizes the SYSLST output shown in Figure 22.

e Job control cards

e Source program listing

Object program storage map

Linkage editor storage map

List of prime numbers generated by the program
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// JOB FORTRANG SAMPLE 00.03.48
// OPTION LINK,LIST,L0G
/7 EXEC FFNRTRAN

MAP YES
LOAD  YES
PECK  NO
LIST  YES
LISTX NO
FRCODIC
-
- ]
NAS FORTRAN TV 250N-EN-479 2-0 MAINPGM NATE  na/33/6e True 00.00,12 SACE Anny

C PRPYIME WIMRFR GENERATOR

nerny wRITE (2,1)

aon? 1 FARMAT (1FNLLAWING IS A LIST NE DOTME NIMPEDS €oAM 2 TN 1Anns/
*1QX, 121719, v31)

nrna NN o4 T=5,1000,2

AnngG K = SPRT(FINATII))

nens N2 J=1,K,2

orne 1€ (MON(T,J) .FQ. 0) GO TO &

onoy 2 COMTINIF

nnno WRTTE (3,2) 7

onno 2 FNRMAT (T20)

apin 4 CONTINDE

or11 WRTTE (3,5)

on2 & FORMAT (' THIS IS THE END OF THF DROCRAMY)

ori3 <Tne

novs FNN

NOS FARTRAN [V 24MN-FN-470 3-0 MAINPGM NATE NR/22/6R TIME aN.00.12 PACE NOAD
SCALAR MAP

SYMRM LNCATION SymanL LOCATION YA LN LNCATTAN cyMRNL LOCATINN cympnyg 1LNCATION

T’ an K Aq N 5]

SURPRPJIGRAMS CALLEN
sympnt LACATION SymRnt LOCATION Symeng LNCATTAN SYMRN( LOCATION cyMang 1LACaTYION
1RCAM= ar <ORT 80

FNOMAT STATEMENT MA®
SYMRML LOCATINN SYMRNL LOCATION SYMAPL LOCATINN SYMRNL LOCATINN cyMANny LACATINN
1 C4 2 108 s rnr

TATAL MFMPRY RENYIRFMFENTS ANN282 BYTES

ONLON, 23, TNTAL COMDTLATION TIMF,00.00.21

Figure 22. SYSLST Output for FORTRAN 4 Sample Problems (Part 1 of 3)

120 IBM S/360 DOS Sys. Gen. and Maint.



/7 EXEr [ MKEAT

JNR FPRTRANG  NAR/I7 /AR NYSK LTINKASE EDITOR DIAGNNSTIC nE Tapny

ACTICN TAKEM mAo
yreT ATAL TNK MRS LY
LTST  AUTPL MK TLEANCON
1 YST ANTNL TNK TLFFINTY

LTST  AUTOLINK TLFFINCS
LT AUTOL TNK TJJronin
LreT ATOL TNK TLFNTOrS
LIST  AUTALTNK TLESSART
LIST  ANTALIMK  TLFUNTAR

1LeT cNTRY

n_/22/68 OHASF XFR-AD LNCARE  YIZOIE  NSK-AD FSN TYPE [ ARFL LNANEN  RFL-FR
PHASFE%% NN2840 NNJRNN  ANSFEF 33 05 2 rFSFFT MATNDAM  NA2ANDNA  ANDRND
reerT TLETRCNAM  NN2ARA]  NNIAAR

FNTRY TRACNM= nn2a84a

* ENTPY npcy< on37or

ENTRY  TNTSW ND2RAY

FNTPY DnoaR NO3EAN

ENTRY NUMOSW= LLET-ET

*  ENTPY  TJTINTSW  ON2RQ{Y

csery TLESSNRT  NNSF4N  ANRF&N
FNTRY SORT NSE4N

FeFCT TLFEINT  004AAN  NN4AAQ
ENTPY SAVFR® angean

CSFCT ILFANDCON NN3enn  nnzang

ENTPY ILFFCVEN  NN44AF
FNTRY TLFEFVLO  ON3CK2
FNTRY TLFFCVIN  NN3FAC
FNTRY TLFFCUCD NN&AKCR
ENTRY JLFFCVAR  NN3ANZ
FNTRY TLFEFYZN NN3AR2C
ENTOY  INTASW nNnsana

fSECT ILFFTINCS  NNKNT7H  NOSNT0
FNTRY TLFFRNRS NNSRCL
ENTRY JLFRENRG  NNSArQ
FNTRY 1JSYSLN NOS9A0

ENTRY ANRINrR= 0N&aAR2%
CSFCT TLFUNTAB  NNSFFEN  NNSFFD
CSFCTY TLFRTNES  ONSCNR - NOSCNS
FNYRY ILFDTINCR  NN5C92
* FNTRY DINCS= NOSCNR
CSFECT TJICONIN  ONSATR  ONGA7R

*  FNTRY 14yren3 nosa78

CSECT 1J2L0NNS  005ANR  IN5NT0

Figure 22. SYSLST Output for FORTRAN 4 Sample Problems (Part 2 of 3)
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FALLOWING TR A LIST NF PO IME NIIMRERS FROM 2 TO 100N
>
Y
5
2
1
12
17
19
22
20
21
37 ‘

1
L

; THIS IS THE END NF THE 50NRRAM

£NJ FORTRANG NOH,N?2,17, MRATIN 0C,02.11

Figure 22. SYSLST Output for FORTRAN 4 Sample Problems (Part 3 of 3)
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COBCL

Program Name is Z.CBl. The COBOL sample proplem generates and prints a
table of weekly, monthly, and annual salaries based on ten dollar
increments in monthly salary frcom $500 to $1000. To execute the COBOL
sarple rroblem the following job control cards are needed:

/7
//
/7

/%
/7
/7

/7
/&

JOB COBOL SAMPLE

OPTION LINK,LIST,LOG,LISTX,DUMP,SYM, ERRS
EXEC COBOL

CCBOL SOURCE DECK (81 cards)

EXEC LNKEDT

ASSGN SYs004,X'cuu' (SYS004 must be assigned to printer designated as
SYSLST during system generation)

EXEC

SYSIOG output is shown in Figure 17.

The following list surmarizes the SYSLST output shown in Figure 23:

Job control cards

Source program listing

Data division storage map

Procedure division storage map

Diagnostics

Linkage editor storage map

Table of salaries generated by the program

Note: Output is on SYS004 (same as printer).

Disk Operating System Sample Problems
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/7 Jut CudUL SAMPLE
4/ OPTION LINKsLISTsiO06
4/ EXeC CUBOL

LINE Nue. SEW. NU.

1 0g1cic
Z 001020
3 001030
4 06104C
5 60105C
o 001C6C
7 ¢c1070
8 001080
S 001090
ic 00110C
11 001110
1z 0061120
13 00113C
14 001140
15 C01150
16 001169
11 0C117C

18 G01180
19 001185
20 001190
41 0012006
22 001216
23 001220
4 001230
P2} 0C1240
260 001250
27 002010
28 002620
29 002030
30 062040
31 002650
32 002C6C
33 002670
34 C02CsC
35 002C9¢C
3o 002100
57 002110
38 002120
39 002130
4C 0C2140
41 002150
4z 002166
43 00217¢
44 062180
45 002190
46 0Cz20cC
47 062210
48 002220
49 0C2230
50 002240
51 002250
52 003010
53 003020
54 063030

Figure 23. SYSLST Output for COBOL Sample Problems (Part 1 of 5)

124 1IBM S/360

s LISTXsDUMP ySYMs ERRS

SUURCE STATEMENT

TVENTIFICATIUN DIVISIUN.

PROGRAM-10. *C3605AMPT.

REMARKS .

EXAMPLE UF A 360 COBUL PROGRAM TO
COMPUTE SALAKIES.

cNVIKUNMENT UIVISION.

CUNFIGUKATIUN SECTIGN.
SUURCE-COMPUTERS 18M-3060.
UBJECT-CUMPUTcR. I8M-360.

INPUT-CUTPUT SECTION.

FILE-CUNTRUL.

SELECT SALARY-FILE
ASSIGN TU *SYS004*' UNIT-RECORU 1403.

DATA DIVISIUN.
FilE SECTIUN.
FD SALARY-FILE
LAbEL RECGRUS ARE UOMITTED
RECUKDING MuDE S F
DATA RECORD IS SALARY-RECUKD.
01 SALARY-RECORD
PICTURE X(100).
WORKING—STORAGE SECTIOUN.

77 TOTAL-A PICTURE 9(61V9I9 VALUE ZERO.
77 TOTAL-B PICTURE 9(6)V99 VALUE ZERU.
77 TGTAL-C PICTURE Y{6)V99 VALUE ZEROU.

77 WEEKLY—PAY PICTURE 999V99.
77 MUNTHLY-PAY PICTURE 9999V99.
77 ANNUAL-PAY PICTURE 99999V99.
77 Cun-A PICTURE 9(61V99 VALUE 1S5 008826.69.
77 Cun—b PICTURE 9(6)V99 VALUE IS 038250.00 .
77 CON-C PICTURE 9(6)}V99 VALUE IS 459000.00 .
01 SALARIES.

02 FILLER PICTURE A(46) VALUE SPACE.

C2 WEEKLY PICTURE Z21.99 .

02 FILLER PICTURE AAA VALUE SPACE.

G2 MONTHLY PICTURE £421.99 .

02 FILLER PICTURE AAA VALUE SPACE.

02 ANNUAL PICTURE 1111..99 .

02 FILLER PICTURE A(27) VALUE SPACE.
01 MESu.

0z FILLER PICTURE A(40) VALUE SPACES.

02 SHGW PICTURE A({26).

01 DSPY.
02 FILLER PICTURE A(40) VALUE SPACES.
02 PRSNT PICTURE A(33).

01 HcADING.
02 FILLER PICTURE A(46) VALUE SPACES.
02 WEEKLY PICTURE Alo} VALUE IS "WEEKLY'.
02 FILLER PICTURE A(3) VALUE IS SPACES.
02 MONTHLY PICTURE ALT) VALUE IS "MONTHLY®.
0Z FILLER PICTURE AL(3) VALUE IS SPACES.
02 ANNUAL PICTURE A(6} VALUE IS *ANNUAL®.
U2 FILLEKR PICTURE A(29) VALUE 1S SPACES.

DOS Sys. Gen. and Maint.

CBD CL3-0

$4520001
$4520002
$4520003
$4520004
$4520005
$4520006
$4520007
$4520008
$4520009
$4520010
$4520011
$4520012
$4520013
$4520014
$4520015
$4520016
$4520017
$4520018
$4520019
$4520020
$4520021
$4520022
$4520023
$4520024
$4520025
$4520026
$4520027
$4520028
$4520029
$4520030
$4520031
$4520032
$4520033
$4520034
$4520035
$4520036
$4520037
$4520038
$4520039
$4520040
$4520041
$4520042
$4520043
$4520044
$4520045
$4520046
$4520047
$4520048
$4520049
$4520050
$4520051
$4520052
$4520053
$4520054




DATA DIVISION MAP

TYPE LUCATIUN LATA NAME

FILE SALARY-FILE

REC 0000000 SALAKY-RECURD
0000000 TOTAL-A
0500008 TOTAL-B
0100010 TOTAL-C
0000018 NEEKLY-PAY
0000010 MUNTHLY-PAY
0000025 ANNUAL-PAY
0000024 CUN-A
6000032 CUN-B
0000034 CON-C

REC G0C0048 SALARIES
0000076 WEEKLY
GO000TF MUNTHLY
0000089 ANNUAL

REC 0000080 MESG
0000008 SHO#

REC 00000F 8 DsPY
0000120 PRSNT

REC 0000148 HEADING
0000176 WEEKLY
GOOO17F MONTHLY
00co189 ANNUAL

LINE NU. SEwe Nua SUURLE STATEMENT
55 CC304C $4520055
56 003C50 PKUCEDUKE uiVlSiuN. $4520056
57 00306C >TART. $4520007
58 C0507¢ OPEN UUTPUT SALARY-FilLk. $4520058
59 CGs080C AKITE SALARY—RECURD FRUM HEADING AFTER AUVANCING O LINES. $4520059
6G 003090 PERFURM CALCULATIUNS . $4520000
61 003100 VARYING MUNTHLY-PAY FKUM 500 BY 10 $4520061
€2 0C311¢ UNTIL MONTHLY-PAY IS GKEATER THAN 1000. $4520002
63 003120 IF TUTAL-A = CUN-A AND TOTAL-B = CON-B AND TUTAL-C = CUN-C $4520003
c4 GC313C MOVE 'TABLE VALUES ARE CURRECT' TO SHUW $4520064
65 G0314C akITE SALARY-KcCURD FKRUM MESu AFTEK ADVANCING 2 LINES $4520065
66 00315C ELSE $452C0066
67 0C31e0 MUVE *TABLE VALUES ARE NUT CURRECT' TU PRSNT $4520067
68 0U3170 WRITE SALARY-RECORD FRUM uUSPY AFTER ADVANCING 2 LINES. 34520068
-39 0C3180 CLUSE SALARY-FILE. $4520069
c €C319¢C STUP KUN. $4520070
71 Les20C $4520071
3 003210 CALLULATIUNS. $4520072
73 003220 CUMPUTc WEEKLY—PAY = 3 ¥ MUNTHLY~PAY / 13 $4520073
4 00323C COGMPUTE ANNUAL-PAY = 12 ¥ MUNTHLY-PAY $4520074
75 003240 MUVE WcEKLY-PAY TU WEEKLY IN SALARIES $4520075
7o 00325¢C MOVE MUNTHLY-PAY TOU MUNTHLY IN SALARIES $4520076
i 004010 MOVE ANNUAL-PAY TG ANNUAL IN SALARIES $4520077
78 004020 ADD WEEKLY-PAY Tu TUTAL-A $4520078
s 00403¢ ADU MUNTHLY~-PAY TU TUTAL-b $4520079
80 004040 ADU ANNUAL-PAY Tu TUTAL-C $4520080
61 Co4Cs5cC WRITE SALARY-ReCORU FROM SALARIES AFTER AUVANCING 1 LINcS. $452C081

Figure 23. SYSLST Output for COBOL Sample Problems (Part 2 of 5)
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PRUCEDULRE UILVISIUN maP
LINE/PLS  AUDR INSTRULTION LINE/PUS  ALUR INSTRUCT LUN LINE/PUS ADDR INSTRUCTION
G0CsT Gl 0Ci4us EdTRY 0CC57 Gi 0004FE 58 0 3 190 00057 01 000508 0A 10
LGCv8 C1 CLObLA L7 Bo 3 Jiu 3 Ol¢ 000»8 €1 00ub10 41 CO A 1C38 00058 01 000514 5 060 3 010
GOLbs CL 0CGO51e U7 03 A 18 A4 1C8 00058 OL O005LE 41 0C A 200 QU058 V1 000522 50 00 A 1CC
LvOuSs Gl Ceubee 02 G6 A 100 A 528 GOO058 01 0GO5<C 92 0A 3 014 00058 ©1 000530 41 10 A 320
GCCo8 Gl 000534 41 G0 3 010 00058 U1 000538 GA 02 00058 01 000534 41 10 A 310
COCos U1 QUUS3E 41 0L 3 UlC Q0U58 Gl 000542 GA 02 00058 01 000544 58 90 A 1EQ
(GC59 C1 UUCoas U2 63 9 000 A 1448 00059 Ol 00054t 92 F1 9 000 00059 01 000552 D2 02 3 O1l1 A 1F1
JLCoy L LLO558 02 Uz 3 015 A Llci 00059 01 00055t 58 10 3 010 C00C59Y vl 000566 50 10 3 018
GGL59 Gl GO0beA D2 Oc A 1F1 3 019 00059 Ci 000570 58 10 3 Ol4 Q0059 01 000578 5C 10 3 Ols
CuCob9 01 00GHTL U2 02 A 1kl 3 019 00059 Cl1 000582 48 10 A 1FC G0C59 01 000586 06 10
L0C59 C1 QGO5wo 40 1C A LFe 00059 Ol 0005sL 58 00 3 194 00059 01 000590 50 00 A 1D8
00C59 C1 UGL594 96 20 A luu 00059 01 V00598 92 01 A 1F0 00059 vl 00059C 41 10 A 1C8
00059 Ci Guloas 41 00 5 coo 0Cg5hy C1 ©G0s5s0 41 10 3 286 00059 C1 0005B4 oA 07
GCCv9 Ci CuChue U2 0z A 1ltl 3 Cl1 0OuUg59 C1 0005BC De G2 A 1Fi 3 015 00059 01 0005C2 58 90 A 1EO
OLC60 01 00UbLCe D2 01 3 lAc 3 636 COG60 01 COQLCC DZ 01 5 630 3 1A4 00060 01 000502 92 FO A 01D
CGCoL C1 0C05D6 D2 04 A Gl A 0l CO0060 01 0O05uC F3 31 A 01D A 2D8 (00060 01 000:5:2 D3 00 A 022 A 020
U0Ce0 Cl OCOS5Es 96 FU A G20 003060 01 00Q5&C 47 FO 3 2EC C0062 Cl 0005F0 F2 35 3 033 A 010
GuCe2 C1 UGOSFe 07 03 5 G10 3 01C¢ 0GOe2 0L 0005FC 03 02 3 Gl0 A 2D0 00062 01 000602 D1 01 3 010 A 200
CCG62 Cl UCColH Ul 0C 3 013 A 2D2 00062 01 COV6GUE F9 33 3 038 3 010 00062 01 0006l4 47 20 3 326
00C60 Cl 0GO61B 47 FC 3 2FO0 00060 01 00061C 47 FO 3 200 00060 01 000620 47 FO 3 4CO
GLLou CL 00Gol4 F2 F5 3 168 A Clu 00060 C1 000bZA 07 OF 3 000 3 000 00060 0Ol 000&30C D3 01 3 00D A 20A
GuGoC 01 0C06306 Ul GC 3 000 A ZDA 00000 01 0Q0063C D1 00 3 OOF A 20B 00060 Ol 000642 FA FF 3 168 3 000
G060 C1 0LO648 F3 5F A Clu 5 les 00060 01 U0064E 96 FO A 022 00G6C 01 000652 47 FO 3 2C0
LCC60 01 0OCos56 bz 01 3 636 3 1A6 00U63 01 00005C F2 47 3 03E A 0CO GC0063 01 000662 F2 47 3 054 A 02A
0ule3 01 CL0668 F9 44 3 Cskc 3 €54 (0003 01 00066k 47 70 3 40A 00063 01 000672 F2 47 3 03E A 008
UCC63 C1 0GCeT8 Fz 47 3 C54 A 032 00063 (L 0006TE F9 44 3 03t 3 054 GQ063 01 000684 47 70 3 40A
GGle3 Gl CLOoBs F2 47 3 U3k A GG 00063 01 00068E FZ 47 3 054 A 03A 00063 01 000694 F9 44 3 03k 3 054
0GCes C1 0CCe9A 47 70 3 4CA 00uU64 01 00069t Lz 17 A OD& A 2DC  00C64 01 0006A4 92 40 A OF0
0GCe4 C1 0C0o0A8 U2 00 A OF1 A OF0G 00065 0i 0006AE D2 41 9 000 A OBO C0065 01 0006B4 92 40 9 042
CGC65 C1 OO0veBe DZ 20 9 043 9 €42 C0CG065 01 00Q6BE 92 FO 9 000 00065 01 00C6C2 Dz 02 3 011 A IF1
LL065 €1 COC6LH D2 02 3 015 A lcl 00065 01 0006LE 58 10 3 010 00065 01 0006Do 50 10 3 018
03005 C1 QCoouA vz CZ A LF1 3 C19 00065 01 0006t0 56 10 3 014 00065 01 0006ESB 50 10 3 Ols
CC065 C1 0006kC V< 02 A L1E1 3 019 00065 Gl 0GO6F2 48 10 A 1FC 00C65 01 0006F6 06 10
CliC65 C1 UCO6F8 40 16 A iFe 00065 01 OUO6FC 58 00 3 198 00065 O1 000700 50 00 A 108
UlGe5 Cl LCC704 56 20 A 1wD CC065 01 000708 92 Gl A LFO 00065 01 00070C 41 10 A 1C8
LUCe5 C1 0Ud718 41 00 3 sFo 00065 01 000720 47 10 3 3F6 00065 01 000724 oA 07
CCCob C1 GLuTLe U2 0¢ A el 3 011 00065 GLI 90072C De 02 A 1F1 3 015 00065 01 000732 58 90 A 1EOQ
00063 Ci WCC736 47 FO 3 4A2 00067 01 00073A U< 1B A 120 A 2F4 00067 01 000740 92 40 A 13C
00G67 C1 0CUT744 D2 03 A 130 A 13C 00068 Ol 00074A 02 48 9 000 A OF8 00068 01 G00750 92 40 9 049
LGC68 Cl 0CGT54 L2 19 9 04A 9 049 00068 01 00075A 92 FO 9 000 .00068 01 00075E D2 02 3 011 A LF1
GCC68 C1 0CI7o04 D2 €2 3 C15 A 1El 00008 0L 00076A 58 10 3 010 00068 01 000772 50 10 3 018
(006w C1 QCOT776 V2 0Z A 1F1 3 019 00008 Cl1 00077C 58 10 3 014 00068 Ol 000784 50 10 3 018
C0C68 01 000788 V2 02 A 1kl 3 C19 00068 0F O00078E 48 10 A 1FC 00068 01 000792 06 10
CO0C6s C1 0C0794 4G 1C A 1Fe 00068 Gl 0GO796 58 00 3 19C 00Ce8 Cl 00079C 50 00 A 1D8
UO0C6s Gl 0CO07A0 96 20 A 100 00C686 01 0007A4 92 01 A 1F0 00068 01 0007A8 41 10 A 1C8
OLCé6s Cl CCCTB4 41 00 3 492 00068 01 0007bC 47 10 3 492 000686 01 0007C0 0A 07
06068 01 0LOT7C2 02 0z A 1tE1l 3 011 00068 0L 0007cC8 02 02 A 1F1 3 015 00068 01 T"J7CE 58 90 A 1E0
Guo69 01 0C07D2 u7 B6 3 010 3 C1C 00069 Cl1 000708 41 00 A 1C8 00069 01 00070C 50 00 3 010
L0009 0Ol QUOTEG 92 0A 3 0Ol4a 00069 01 0007t4 41 10 A 318 00069 01 0007€8 41 00 3 010
0CLe9 Cl 0CUTEC 0A 0« 00070 01 0007EE 0A 0Ok 00073 01 0007F0 F2 F5 3 178 A 010
0GC73 01 0LOT7F6 FC FO 3 178 A <2u3 0G073 01 OCGO7FC 07 06 3 lod 3 les 00073 01 000802 F2 00 3 16D 3 187
O
PRUCEUURE DIVISIUN MaP
LINe/PUS  AUUR INSTRUCTIUN LINE/POS  ADODR INSTRUCTIUN LINE/PUS ADDR INSTRUCTION
CGC7s €1 ccuscs Fl 5E 3 168 3 178 0C073 01 O00BOE 94 OF 3 leé8 00073 01 000812 D1 00 3 16E 3 187
00073 Cl1 0C0818 FD 61 3 168 A 204 00073 Ol 00081E F3 54 3 020 3 168 00073 01 000824 D3 00 3 024 3 025
C0073 C1 CCCu2A U2 04 A 018 3 G2C 0C073 Ol 000830 96 FO A 01C 00074 01 000834 F2 F5 3 168 A 01D
LUC74 C1 0C0B3A FC F1 3 168 A 2D6 00074 01 000840 F3 6F A 023 3 168 00074 01 000846 96 FO A 029
G0C75 C1 QCQ84A Fz 24 3 010 A C18 00075 01 000850 D2 06 3 038 A 1AC 00075 01 000856 OE 06 3 038 3 010
CCC75 C1 0CGasC D2 05 A C76 3 039 00076 01 000862 F2 35 3 010 A 01D 00076 01 000868 D2 08 3 038 A 183
GCC76 C1 0COB6E Ot 08 3 038 3 010 00076 0L 000674 02 06 A O7F 3 03A 00077 01 00087A F2 36 3 010 A 023
0CC77 C1 0Ccs8s80 U2 08 3 G38 A 1B3 00077 01 000886 DE 08 3 038 3 010 00077 01 00088C D2 07 A 089 3 039
00C7y C1 000v92 F2 F7 3 168 A GO0 00078 01 000598 F2 F4 3 000 A 018 00078 Ol 00089E FA FF 3 168 3 000
00C78 C1 0008A4 £3 7F A 000 3 168 00078 01 000BAA 96 FO A 007 00079 01 OOOBAE F2 F7 3 168 A 008
CCC79 C1 00C8B4  F2 F5 3 000 A OlD 00079 01 0008BA FA FF 3 168 3 000 00079 0Ol 0008CO F3 7F A 008 3 168
G0C79 Cl1 ulo8&Ce $6 FO A OOF 00080 01 0008CA F2 F7 3 168 A 010 00080 01 0008DC F2 F6 3 000 A 023
¢C08C 01 0CO8Lo FA FF 3 168 3 000 00080 01 0008LC F3 7F A 010 3 168 00080 01 0008E2 96 FO A 017
GcCel Ol 00CtEs D2 63 9 000 A 048 00081 Ol 0008EC 92 40 9 000 00081 Ol 0008FO D2 02 3 011 A IF1
00C81 0L OCO&F6 D2 02 3 015 A 1El1 00081 01 0008FC 58 10 3 010 00081 Ol 000904 50 10 3 018
CLC8l 01 Quosos U2 Gz A 1F1 3 Cl19 00C81 Ol 00090E 53 10 3 014 00081 01 000916 50 10 3 018
00081 G1 0C091A 02 02 A 1c1 3 019 00081 01 000920 48 10 A 1FC 00081 01 000924 06 10
€0081 Cl1 CCOos26 40 10 A 1F6 00081 01 00092A 58 00 3 1A0 00081 01 CO0092E 50 00 A 1D8
voCs8l C1 0coy3z 96 26 A 1DV 00081 01 000936 92 01 A iFO 00081 Ol 00093A 41 10 A 1CB
C0G81 01 0CC946 41 00 3 644 00081 01 00094t 47 10 3 624 00081 01 000952 0A 07
00081 01 000954 D2 02 A 1lEl 3 011 0CO081 01 00095A Dz 02 A 1F1 3 015 00081 01 000960 58 90 A 1EO
CCOQC OC CCC9o04 47 FO 3 638

e — e —

Figure 23. SYSLST Output for COBOL Sample Problems (Part 3 of 5)
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D1AGNUSTICS

LINE/PUS ER ClLbE CLAUSE MESSAGE
21— 1 1JS0631 W ALIGNMENT TU ALIGN BLUCKED RECURUS ADU 4 BYTES TO THE Ol CUNTAINING DATANAME SALARY-RECORD.
33— 1  IJS0531 w ALIGNMENT FUR PRUPER ALIGNMENT, A 6 BYTE LUNG FILLER ENTRY IS INSERTED PRECEDING SALARIES.
41- 1 1450531 w ALIGNMENT FOR PRUPER ALIGNMENTy A 4 BYTE LONG FILLER ENTRY IS INSERTED PRECEDING MESG.
44~ 1 1450531 W ALIGNMENT FOR PRUPER ALIGNMENTs A 6 BYTE LUNG FILLER ENTRY IS INSERTED PRECEDING DSPY.
47- 1 14S5C531 W ALIGNMENT FUR PRUPER ALIGNMENTs A 7 BYTE LUNG FILLER ENTRY IS INSERTED PRECEDING HEADING.

DIAGNOSTICS

W

Jos  CublL 01/01/68 UISK LINKAGE EUITUR DIAGNUSTIC UF INPUT

ACTIUN TAKEN MAP

LIST INCLUDE IHDC3300 C€3600001
LIST AUTUL INK IJDFAPIZ

LIST ENTRY

01/01/68 PHASE XFR-AD LOCORE HICORE DSK-AD ESD TYPE LABEL LUADED REL-FR
PHASE**¥* 0025C0 (02000 002858 10 2 1 CSECT InD0330p 002000 002000

* ENTRY 1HDO3301 002054

ENTRY 1HDO3302 002000
CSECT C360SAMP 0020E8 OO0Z0ES8

CSECT IJOFAPIZ 002A50 002A50
* ENTRY 1JDFAZIZ 002AS50

4/ ASSGN SY>(U4sX*UOE"
{7/ EXEC

Figure 23. SYSLST Output for COBOL Sample Problems (Part 4 of 5)
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WEEKLY MONT HLY ANNUAL

115.38 6000.00
117.69 6120.00
120.00 6240.0C
122.30 6360.00
124.61 ©480.00
126.92 6000.00

129.23 560.00 6720400
131.53 570.00 6840400
133.54 580.00 6960.00
136,15 590.00 7080.00
138.46 600.00 7200.00
140.76 610400 732000
143.07 620400 7440.00
145.38 ©30.00 7560400
147.69 640.00 7686.00
150.00 650.00 7800.00
152.30 660.00 7920.00
154.61 670.00 8040.00
156.92 680.00 8160.00
159.23 690.00 8280400
161.53 700.00 8400400
163.84 710.00 8520400
lo6.15 720.00 8640.00
166.46 730.00 8760.00
170.76 740.00 8880.00
173.07 750.00 9000.00
175.38 760.00 9120.00
177.69 770.00 9240400
180.00 780.00 9360.00
16230 790406 9480.00
184.61 800.00 9600.00
186492 810400 9720.00
189.23 820.06 9840.00
191.53 630.00 9960400
193.84 840.00  10080.00
196415 850.00 10200400
198.46 860.00  10320.00
200.70 870.00  10440.00
203.07 ©880.00  10560.00
205.38 890.00  10680.00
207469 900.00  10800.00
210.00 910.00  10920.0C
212430 920.00  11040.00
214.61 930.00 11160.00
216.92 940.00  11280.00
219.23 950.00  11400.00
221.53 960.00  11520.00
223.84 970.00  11640.00
226415 980.00  11760.00
228.46 990.00  11880.00
230.76  1000.00  12006.00

TABLE VALUES ARE CURRECT

eLd CoBuL

Figure 23. SYSIST Output for COBOL Sample Problems (Part 5 of 5)
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RPG

Program Name is Z.RGl.
receivable register.

The RPG sample problem produces an accounts
Both the RPG source deck and data deck are

retrieved from the maintenance volume under Retrieving the Sample

Prokl ems.

cards are needed:

/77
7/
/7

Ve
7/
//

/%
/&

SYSIOG output is shown in Figure 17.

JOB RGP SAMPLE

‘OPTION LINK,DUMP

EXEC RPG
RPG SOURCE DECK (45 cards)

EXEC LNKEDT
EXEC
RPG DATA (13 cards)

To execute the RPG sample problem the following job control

The following list summarizes the SYSLST output shown in Figure 24.

Job control cards

Source program listing

Symbol tables

Memory map

Linkage editor storage map

Accounts receivable register generated by program
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/4 dup KPG >AMPLC

/4 ULPTIUN LinKeLURP

/4 LXEL KPG

.
e e N e
LLS/ 3oureturel 3-0 by
Ceowol H

Lil [P VN T ) PR G BN AR
Uue vl uey roelrutl o v [ Lt FRINTERD Y el
Wil [ R N N 2] Ry i P
CC4 vl Leu o B nbMb
(9] wh Cs0 30 $luMGinTh
woo vl ual 4 34 3sudAY
ull i Lol it 24 8UINVINU
‘oo i tou 39 4suLus il $ean
s i viu i 44 4501 Ale $450
uvic UL Cs0 1 46 4HILITY $460
vil Cl Cyu } 74 wulluvami 3461
vic 0l G160 ¢ [} bivvAmMI AvL  TulAt ot AL {0 $460
vls 0l 040 L Ui Livvami AL LRPIUIL okPTUT iz 4060
Gl4 Ci CiC LuulPul B 201 1P $460
Lvis UL Ueu U LR ut %400
Ule wi L3O U PER AL Ly UNT S r* $460
ui7 GLoCed w it el vAsbLE RE? $460
Gle [ RV 8 Yo L ST & R $460
019 Li Gen U Hod 114 3400
214 CL L0 U UK uF $460
Ul Jl Gs0 U o YCUSTUMER? $46U
Ge2 (V) BRVETVAN T} B0 YLULALIUN ANVOELE? $a6
Les 0L iou u LY VINVUIGE wadid bvidCe? $46i)
Cl4 Ci 110 b o< P $aey
Les Gl et v UK Uk $400
"7+ SR EI T 42 "NUMBEE PLoltuMer ¢ 3440
uet Ji 140 © 46 TINAME? $4 .0
02& Ui 1% U i ' STAlL ity NUMBER ® PaaU
(723 Ul lou U lub ¢ Mu 1Ay AMLUNTY dats
G3C Og Clu b [ s EETIRS
031 Ce G2t v CUSTHUL H taer
['EP3 e C3u v NAM i) o
033 0e G4U U slate ¢ Y $4e0
(34 e G50 O Lily ¢ 324 L RTo
©35 G2 060 © INVNU ¢ 9 Fap
G360 Ge 010 U AunTe £ Y b
037 0e C80 U DAY Z “n Fazi
C38 02 090 U iNvaml e 'y o b
[VEL 0z 100 O I < tl $o0
4ac Ue 110 O VAT N S 2 I T $ae)
U4l Ue 140 u Lig v #f bacy
L42 0¢ 130 U | It LR 40
C43 02 140 © Pubad e s 5, 0. 0t P46t
Q44 0z 150 U INTERE L) baby

Figure 24. SYSLST Output for RPG Sample Problems (Part 1 of 3)
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TRV ETRNE PR
KLSULTING  Inul
ALURESS RI1

GG0G11 UF

CCCGE5 he

L0008C H7
FIELD NAMES
ADURESS FleLu

NAML

SRl

Lelses
LuLlag

LITERALS

ADDRESS LITERAL

e 3-0 nEL

Fhot s

U

LAfURS
ADUKESS R1
000C14 1P

000Gs0 H1
0u0Cou H8

AUURESS
000015
0CLGsT
QUUOBE

AVDDUREDSS Fibol

Kl

LK

H9

LM

AUURESS Kl

000010 Qu
GulL8s H3

ALDKESS FiELy

(ST UAY
P b it

ADDRE>S I

000017 vl
00008Y h4

ALLR S FLEL
ETETRN NN

ooran oA

divub

ADDRESS LITEKAL

AUURESS

000153
C00lsE
G001C3
OCCLFT
0CGeln

CUSTUM

NUMBER
Mu

¥

ACCOUNTS K

ek

DAY

CuSTuMEK
AMUUNT

INPLT/ZULTPUT ANTERLEFT
Taste (iNPUT anu wulrul)
UETERMaNE KeCCRL TYPL
LATA SPECIFICATIUN

CET INPUT Reluny

Leladl CALLULATJUNS
TuTal CALLULATIUNS

CGo168
V00196
Quuius
Glhueul

ECe IV
LUCAT Iun
NAME

? .

ME MURY Mo

AbLE

R E

nNVUILE

00ule3
BOULAL
GGU1lUF
ERIVE NS

LETALIL LINES
TuTAL LINES
INPUT/OUTPUT Reiwu

INFuT/uuipul
WUKK AKEA PUINTER
UVERFLUW BYPADS
LONTRUL LEVeL
TabLelASsEMOLE 4)
TEST «UND {oLU)
LVEEFLLW LINES
LNt AGt PRULKAM

FrRUCRAN LENCER

eof BLULkS Foakdtw

LULATIUN UF UTF TabLe koiviem
INTLREACE

PG,

tre
oA
suko
Ry
CuloBu
UULEAG
UdunLd
suuelot

TR TN
Aty

e

AUUKESS KI AuDKESS R
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JaB RPG DISK LINKAGE EDITOR DIAGNUSTIC uF INPUT

ACTION TAKEN MAP

LIsT INCLUDE IJCFLIZ0 $4600119
LIST INCLUDE 1JOFYPLL $4600120

L1sT ENTRY

b e e e e e e e e e e e e e e e e —
01/01/68 PHASE XFR—AD LUCUGRE HICORE DSK-AD ESD TYPE LABEL LOADED REL-FR
PHASL**¥% (03518 (02000 0038EB 19 4 1 CSECT $460 002000 ©02000
CSECT IJCFCIZO 003708 003708

* £NTRY 1JCFZ1Z0 003708

CSECT IJDFYPZZ 003870 003870
* ENTRY 1JOFYZzz 003870

ACCOUNTS ReECEIVABLE REGISTER

CUSTGMER LOCATIGN INVOICE INVOICE DATE INVOICE
NUMBER CUSTOMER NAME STATE ciTY NUMBER MO DAY AMOUNT
10712 AMALGAMATED CORP 33 [:3% 11603 11 10 $ 389.25

3 389.25%
11315 BROWN WHOLESALE 30 231 12324 12 28 3 802.08
11315 BROWN WHOLESALE 30 231 99588 i2 14 s 261.17
$ 1,063.25%
11897 FARM IMPLEMENTS 47 71 10901 10 18 s 27.63
s 27.63%
18530 BLACK OIL 16 o1 11509 il 8 $ 592.95
18530 BLACK OIL 16 67 12292 12 23 s 950.97
$ 19543.92%
20716 LEATHER BELT CO 36 471 11511 11 8 $ 335.63
20716 LEATHER BELT CQ 36 471 12263 12 17 s 121.75

$ 457.38%

29017 GENERAL MFG CO 6 63 11615 11 14 $ 440.12
29C17 GENERAL MFG CO 6 63 11676 11 23 s T22.22

$ 11162.34%
29054 A-B-C DIST CO 25 39 9689 9 11 $ 645.40
29054 A-8-C DIST CO 25 39 11605 11 11 3 271.69
29054 A-B-C DIST CO 25 39 12234 12 14 $ 559.33

$ 14476.42%

$ 64120.19%%

EQJ RPG

- e
Y

Figure 24. SYSLST Output for &PG Sample Problems (Part 3 of 3)

132 1IBM S/360 DOS Sys. Gen. and Maint.



PL/I

Program Name is Z.PL1. The PL/I sample problem produces a table of
mathematical functions: SQRT(x2+1),x2,x3,SIN(x),COS(x),SQRT(x), and
SQRT(x3). To execute the PL/I sample problem the following job control
cards are needed:

Vo4
/7/
/7
/7

/%
/77
/7

/*
/&

JOB PL/I SAMPIE

OPTION LINK,NODECK,SYM,LISTX,48C,XREF
EXEC PL/1

PROCESS STMT

PL/1 source deck (38 cards)

EXEC LNKEDT
EXEC
PL/I data (1 card)

SYSIOG output is shown in Figure 17.

The following list summarizes the SYSLST output shown in Figure 25.
Job control cards

Source program listing

Symbol table listing

Offset table listing

Object program listing

External symkol table

Block table (automatic storage requirements)

Linkage editor storaée map

Table produced by object program
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// J0B PL/T SAMPLE
// OPTION LINK,LIST,LISTX,SYM,NODECK,48C
// EXEC PL/T

DOS PL/T COMPILER 360N-PL-464 CL3-4 PL/T 02/26769 PAGE 001

OPTIONS LIEST
* PRUCESS STMT,0PT, XREF

—_—— T - e O

00S PL/I COMPILER 360N-PL-464 CL3-4 PL/T 02/26/69 PAGE 002

/%PL/1 SAMPLE PROGRAM FOR DOS/TOS #/

/%PL/1 SAMPLE PROGRAM FOR DCS/TCS */ $4640001

1 PL1..PROCEDURE OPTIONS (MAIN)} ,. $4640002
2 DECLARE ( X, BEGIN, END, STEP, A(5), B(2} } $4640093
FLOAT BINARY (21) . $4640004

/% THIS PROGRAM COMPUTES A SMALL TABLE CONTAINING A FEW $4640005

MATH. FUNCTIONS. $4640006

INPUT DATA.. BEGIN - START PMINT OF TABLE , $4640007

END - END POIMT TABLE y $4640008

STEP ~— STEP WIDTH IN TABLE $4640009

THE ABSOLUTE VALUES OF BEGIN AND END MAY NOT BE GREATER $4640010

THAN  999.999, THE ABSOLUTE VALUE GF STEP MAY NOT BE LESS $4640011

THAN 0.901 . $4643012

*/ $4640012

3 GET EDIT (BEGIN, END, STEP)(3 F(8,3)) ,. $4640014
4 PUT EDIT (*X SQRT(X*#2+1) XHH21 y P XEATY, ¢S INCX) $4640015
€os(x) SQRT (X) SQRT(X*%3) 1) (X(4),A141),A(14),A(61)) 4. $4640016

5 IF ABS(BEGIN) GE 1000 DR ABS(STEP) LT .000999 $4640017
THEN GO TO INPUTERROR ,. $4640018

6 DO X=BEGIN TO END+STEP/1E3 BY STEP ,. $4649016
7 Af{2)=X%X 5. $4640020
a A{1)=SQRTLA(2)}+1) 4. $4647N21
9 AL3)=AL2)%X 4. . $4640022
10 Al4)=SIN{X) 4. $4640023
11 A(S5)¥=COS(X} 1. $4640024
12 PUT EDIT (XsA) (F(843),F (13,3142 E(1645)42 F{13,6))y. $4640025
13 IF X LT 0 THEN GOTO NEG . $4640026
14 B(1)=SQRT{X) 1o $4640027
15 B(2)=SQRT(A(3)]} . $4640028
lo PUT EDIT (B,' '} [F{12,4}y E(16,5),A113)) ,. $4642029
17 GOTO ENDLOOP . $4640030
18 NEG.. PUT EDIT ['==*,'=—*} (X(7), A{15), AC19)) ,. $4640031
19 ENDLCOP.. END /% DO LOOP %/ ,. $4640032
20 PUT SKIP EDIT (' NORMAL END')(A),. T $4640033
21 RETURN /% NORMAL END */ .. $4640034
23 INPUTERROR « & $4640035
PUT EDIT ("INPUT DATA ERROR') (A(12)) ,. $4€40036

24 STOP /% ©ND ON WRONG INPUT */ ,. $4640027
25 END /% TABLE */ . $4640038

DCS PL/1 COMPILER 360N-PlL-464 CL3-4 PL/I 02/26/69 PAGE 003
SYMBD t TABLE LI STING
PLL 0100 00 O ENTRY ARTTHM. DECIMAL FLOAT ) EXT
X 0101 01 1 ARITHM. BINARY FLOAT 21 AUTOM. INT
BEGIN 0102 01 1 ARITHM, BINARY FLOAT 21 AUTOM. INT
END 01C3 01 1 ARTTHM. BINARY FLOAT 21 AUTOM. INT
STEP 0104 01 1 ARITHM. BINARY FLOAT 21 AUTOM. INT
A 0105 01 1 ARRAY ARITHM. BINARY FLOAT 21 AUTOM. INT
e 0106 01 1 ARRAY ARITHM. BINARY FLOAT 21 AUTOM. INT
NEG 0107 01 1 LABEL CONST. INT
ENDLOOP 0108 01 1 LABEL CONST. INT
INPUTERROR 0109 01 1 LABEL CONST . INT

-

Figure 25. SYSLST Output for PL/I Sample Programs (Part 1 of 4)
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DOS PL/1 COMPILER 360N-PL-464 CL3-4 PL/T [¢]
CROSS REFERENCE LISTIMG
A 0105 01 7 8 8 < 9 10 11 12
B 0106 01 14 15 16
BEGIN 0ic2 o1 3 5 [
END 0103 01 3 6
ENDLCOP 0108 01 17 19
INPUTERRCR 0109 01 5 23
NEG 0107 01 13 18
PLY 0100 00 1
STEP 0104 01 3 5 6 3
X 0101 01 6 7 7 o 10 11 12 13

DOS PL/I COMPILER 360N-PL-464 CL3-4 PLLT 0
Loc. CQBJECT CODE LABEL oP. OPERANDS
300000 05F0 BALR F,0
000002 L'0100* BEGIN OF BLOCK 01
000002 0700 BCR 0,0
000004 45E0 FOOA BAL E4X'00A" (F)
000008 00000410 [} A(N'FFFF')
00000C 58C0 E0OO L CyX'000"(E)
000010 189F LR 9sF
000012 1831 LR 3,1
000014 S8F0 CO5C L FeN'0OO11"
000018 O05EQ BALR 1
00001A 41EO0 EQOE LA E+X*00E*(E)
00001E 051F BALR 14F
000020 83 DC Xr83¢
000021 000428 bDC AL3(N'010AY)
000024 00000150 oC LENGTH OF NDSA OF BLOCK 01
060028 4110 C02C LA 1,X*02C*{(C)
00002C 58F0 C054 L FyN'0O016"
000030 OS5EF BALR E,F
000032 D203 D050 3000 MVC X'050°*(04,D),X'000" (3]
000038 4700 0001 8C 0yX¥001°*

D0S PL/I COMPILER 360N-PL—-464 CL3~-4 PL/IT

SYMBOL TYPE FSID ADDR LENGTH ESID EXTERNAL SYMBOL TABLE
PLY SD 0001 000000 000v68
TJKSZCA ER 0002

1JKSZCM ER 0003

1JKSZCT ER 0004

TJKSZLM ER 0005

1JKTFDM ER 0006

TJKTF¥M ER 0007

TUKTSTM ER 0008

IJKVTCM ER 0009

TIKVECH ER 000A

TJKTSTR ER 0008

TJKVCTM ER 000C

1JKVCEM ER 0000

{JKSYSI ER 000E

TJUKSYSA ER O00CF

TJKQQSM ER 0010

TJKQSSD ER 0011

1JKQSS8 ER 0012

1JKSZBA ER 0013

DOS PL/1 COMPILER 360N-PL-464 CL3-4 PL/sl 02726769 SATFE ARG
INTERNAL NAME OFFSEY TYPE MODULE OFFSET OFFSET TABLE

0100 001C STATIC 20042C )
0101 011C AUTOMATIC

0102 0120 AUTOMATIC

0103 0124 AUTCOMATIC

0104 0128 AUTCMATIC

0105 0130 AUTOMATIC

0106 0148 AUTOMATIC

——— 0 ”8m s ee— —— e —_—, Y — T e e T

02/26/69

2/26769 PAGE 004

2126769 PAGE N06

STATEMENT NUMBER

PAGE N1¢

Figure 25.

SYSLST Output for PL/I Sample Programs (Part 2 of 4)
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DOS PL/1 COMPILER 360N-PL-464 CL3-4 PL/Y 02/26/69 PAGS 015

ELOCK LENGTH OF DBSA BLOCKTABLE

DCS PL/I COMPILER 360N-PL—464 CL3-4 PL/T 02/26769 PAGE 016

cWwoll SUCCESSFUL COMP ILATION

// EXEC LNKEDT .

Jcs  PL/1 02/26/69 DISK LINKAGE EDITOR DIAGNQSTIC OF INPUT

ACTION TAKEN M AP

LIST AUTCLINK I1JKQQSM
LIST AUTOL INK IJKQSSD
LIST AUTCLINK TJKSYSA
LIST AUTOL INK 1JJCPIN
LIST AUTOLINK TJKSYST
“LIST AUTCLINK 1JKSZBA
LIST AUTOL INK IJKSZLM
LIST AUTCLINK IJKTFOM
LIST AUTCLINK IJKTFMM
LIST AUTOLINK TJKTSTH
LIST AUTCLINK TJKTXCF
LIST AUTOL INK TJKVCEM
LIST AUTOL INK IJKVCTM
LisT AUTCLINK TJKVECM
LIst AUTCLINK IJKVYCM
LIST AUTOL INK TJKXTBM
LIST ENTRY

-— e — ]
—— e —e_ e e e e - e T T T

Figure 25. SYSLST Output for PL/I Sample Programs (Part 3 of 4)
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02/26/69 PHASE XFR—AD LOCORE HICORE DSK-AD ESD TYPE LABEL LOADED REL-FR

PHASE*** 002800 (002800 004717 28 06 2 <(SECT PLY 002800 002800
CSECT TJKSZILM 003878 003878
CSECT 1JKTFDM 003888 (03888
CSECT TJKTFMM 003A98 003A98

ENTRY T JUKTFMR 003AAC

CSECT TJIKTSTM 003860 003B60
ENTRY TJKTSTR 003064
ENTRY TJKTSTN 0063BDA

CSECT TJKVTCM 004578 004578
CSECT TJKVECM 0043E0 0043E0
CSECT TJKVCTM 004258 004258
CSECT TJIKVCEM 003E80 003E80
CSECT 1JKSYSI 0030F0 0030F0
CSECT TJKSYSA 002F48 002F48
CSECT 1JKQQSM 002068 002068
CSECT TJKQSSA 002E18 0O02El8

ENTRY TJKQSSD 002E40
ENTRY 1JKQSSB 002E20
* ENTRY IJKQSSC 002E38

CSECT TJJCPIN 003018 003018
ENTRY TJJCP3 003018

CSECT TJKTXCF 003E08 O0O03E08
* ENTRY TJKTXCR 003E30
* ENTRY TIJKTXCW 003E42

CSECT TJKSZCN 003188 003188
ENTRY TJKSZCA 003386
ENTRY TJKSZCM 0033BE
ENTRY TJKSZCT 0033DA
ENTRY T1JKSZBA 00338A
ENTRY IJKZWSA 003468
ENTRY 1JKS2CS 00323E
ENTRY [JKSZCI 00321A
* ENTRY TJKSZCP 003348
* ENTRY TJKTCLM 0033FC
ENTRY IJKTOPM 0033 EC
* ENTRY TJKZWSI 00358C

*

CSECT TJKXTBM 004698 004698

_______________________________________ e e e m
x SQRT(X##2+1) X#x2 X443 SIN(X) €O (x) SQRTIX} SQRT X#%3 )
.000 1.000 . 000 00 +00 .00000E+00 000000 1.000000 .0000 -00000E+00
100 1.005 9.99999E-03 9.999G9E~04 099833 995004 .3162 3.16228E-02
.200 1.020 4.000C0E-02 7.99999E-03 198669 .980067 4472 8.94426E-02
.300 1.044 8.99959E-02 2.70000E-02 295520 955337 L5477 1.64317€-01
400 1.077 1.60000E-01 6.399596-02 .389418 .921061 16325 2.529826-01
500 1.118 2.50000E-01 1.25000E-01 479425 877583 L7071 3.53553E-01
600 1.166 3.60000E-01 2.160C0E-01 564642 .825336 L7746 4.64758E-01
e ———— eSS R SRR S SRS ———
2.500 2.693 6.24996E+00 1.56248E+01 598479 -.801139 1.5811 3.95283E400
2.600 2.786 6. 75995E+00 1.75758E+01 515509 -.856884 1.6124 4.19235E400
2.700 2.879 7.28995E400 1.96828E+01 427389 -.904068 1.6432 4.43653E+00
2.800 2.973 7.83994E+00 2.19518E+01 334998 -.942219 1.6733 4.68527E400
2.900 3.068 8.40994E+00 2.43887E+01 239260 -.970956 1.7029 4.93849E+00
3.000 3.162 8.99993E+00 2.69997€+01 141131 -.989991 1.7320 5.19612E+00
_NORMAL ENC
EGJ PL/I 14.06.55,DURATION 00.02.19

—— e ———— —— T

-

Figure 25. SYSLST Output for PL/I Sample Programs (Part 4 of 4)
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Assembler 1

Program Name is Z.AS1. The Assembler 1 sample problem generates numbers
from 2000 to 0001 in descending order and writes them on tape as 15
character unblocked records (11 blanks followed by 4 zone digits,
unsigned). To execute the Assembler 1 sample problem the following job
control cards are needed:

/7
/77
Vo4

/%
/77
/7
/7
/7/
/7
/8

JOB ASSEMBLE SAMPLE 1.

OPTION LINK,LIST,LOG,NOXREF
EXEC ASSEMBLY

ASSEMBLER SOURCE DECK (23 cards)

EXEC LNKEDT

PAUSE ASSGN SYS002 TO A 9 TRACK TAPE DRIVE
ASSGN SYS002,X°'cuu’

MTC REW,SYS002

EXEC

SYSIOG output is shown in Figure 17.

138

The following list summarizes the SYSLST output shown in Figure 26:

Job control cards
External symkol dictiomnary
Source program listing
Relocation dictionary

Linkage editor storage map
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// JOB ASSEMBLE SAMPLE 1

// GPTICN LINKsLIST 4L0GsNOXREF

/7 EXtC ASSEMBLY

SYMBUL TYPE ID ADOR LENGTH Lu ID

PC  Cl CO0QCO 000124

1JFFedle ER 02

1JFFZ4Zz SD 03 000128 00028A

EXTERNAL SYMBOL DICTIONARY

SMPL DuS ASSEMBLER TEST

NO STATEMENTS FLAGGED IN THIS ASSEMBLY

LOC UBJECT CODE ADDR1 ADDR2 STMT SUURCE STATEMENT Das CL3-0
2 PRINT NOGEN $4650002
606000 3 START © $4650003
GoCcCoo 0580 4 TESTGEN BALR 8,0 LOAD BASE REG $4650004
¢00002 5 USING *,8 $4650005
€GC002 41D0 8CC6 pelolvo:} 6 LA 133SAVEAREA $4650006
7 UPEN  OUTFILE OPEN OUTPUT FILE $4650007
G0GC1l6 4130 0700 00700 is5 LA 342000 GEY STARTING RECORD VALUE $4650008
00001A 4E30 80BE ogoco 16 NEXT cvD 3,000 CONVERT VALUE TO DEC. $4650009
GOCOlE F337 2008 8OBE COGOB 00GCO 17 UNPK  11(4,2) +DWD UNPACK IT $4650010
C00024 96F0 200E 000GE 18 0i 1412) 4 X'FC" MASK SIGN BIT $4650011
19 PUT OUTFILE WRITE RECORD ON TAPE $4650012
000034 4630 8018 0001A 24 8Ly 39NEXT TEST FOR TASK COMPLETE $4650013
25 CLUSE GUTFILE CLOSE TAPE FILE $4650014
33 EOJ RETURN TO CONTROL PRUGRAM $4650015
36 QUTFILE DTFMT BLKSIZE=155DEVADDR=SYS002,FILABL=NOsI0AREAL1=AL, X$4650016
IOAREA2=A2¢ IOREG=(2)y TYPEFL E=OUTPUT $4650017
68 MTMOD RECFURM=FIXUNB $4650018
GC00SE 4040404040404040 292 Al bC 15¢* ¢ $4650019
O000AD 404040404040404C 293 A2 ocC 15C* ¢ $4650020
0G00LC 294 OwD o0s D $4650021
0000Cs 295 SAVEAREA DS 9D $4650022
000000 296 END TESTGEN $4650023
000140 5858L2D6DTC5D540 297 =C*3$BOPEN *
000118 5858C2C3D306E2C5 298 " $$BCLUSE"
00C120 CCOOCC48 299 =A(OUTFILE)
RELOCATIUN DICT IONARY
POS.1D REL.ID FLAGS ADDRESS
01 a1 oc 00Co1¢
01 o1 oc 000040
o1 01 oC 000050
al 02 18 000059
01 (2% c8 000060
o1 01 o8 000081
o1 C1 oc 000088
ol o1 oc 00008C
o1 a1 oc 000094
01 o1 oc 000120

Figure 26.

(Part 1 of 2)

SYSLST Output for Assembler (AS1l) Sample Programs
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// EXEC LNKEDT

JOb  ASSEMBLE

ACTION TAKEN MAP
LIST ENTRY

DISK LINKAGE EDITOR DIAGNOSTIC OF INPUT

PHASE*#%* 002000 002000 0023El1 2C 3 1 CSECT
CSECT

PHASE XFR-AD LUOCURE HICORE DSK-AU ESD TYPE LABEL

LOUADED REL-FR
002000 002000
002128 002000

// PAUSE // ASSGN SYS002 TO A 9 TRACK TAPE DRIVE
/{ ASSGN SYS002,X'18C*

// MTC REWsSYS5002

/71 EXEC

EOJ ASSEMBLE

Figure 26. SYSLST Output for Assembler (ASl) Sample Programs

(Part 2 of 2)
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Tape Sort/Merge

Program Name is Z.SM1. The tape sort/merge sample problem rearranges
the records produced by the Assembler 1 program in ascending sequence
and writes then on another tape, five records per block. To execute the
Tape Sort/Merge sample problem the following job control cards are
needed:

7/
7/
7/
//
//
/7
7/
/7/
/77

/*
/&

JOB SORT

PAUSE
ASSGN
PAUSE
AS SGN
ASSGN
ASSGN
ASSGN

ASSGN SYS002 TO SAME TAPE DRIVE AS IN PREVIOUS JOB
SYS002,X* cau’

ASSGN SYS001,SYS003,SYS004,SYS005 TO DIFF TAPES
5YsS001,X" cuu'

SYsS003,X"cuu’

SYS004,X" cuu’

SYS005,X"cuu’

EXEC TSRT
S/M CONTROL CARDS (6 cards)

SYSIOG output is shown in Figure 17.

The following list summarizes the SYSLST output shown in Figure 27.

Job ccntrol cards

Sort

Sort

control cards

parameters

Computed constants
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suL suk

PAUSE /7 ASSGN SYSLUC
A3ISLN Y50V A LBCY
PAUSE /7 ASSLN DYSUULI/ISYLGUS/ 7575004741 515000
ASSCR  SYSOURX'Lost

ASoULh o¥sLuosAtio4®
ASSUIK 2¥2UUAsAT1B5"
AS>UN LTSUUD X' 1b6"
EXEC ISKE

TU SaMt tabPi URIVE A5 1N PREVILYS b

bo bibe Tavid

71611 *¥TAPL ANU ULSK LPERATING 5YSitM LonT/Mikor
TTus) FHECONTRUL CAkG L Loiahg g
*#¥(UNTRUL CARL U1 SUKT FURMAL=ols Flelbsaticyaan) sWukk: >
FECUNTRUL CARD 02 RECURU  TYPo=babenNcin-

*#£CUNTRUL CARL U3 INPEIL  VOLUME=Lscb bodat Tl X} puiPt NERAL
FFLONTRUL. CAKU G4 UUTFIL  OLKSEZE-I9,CLEs: -kwh

##CUNTRUL CAku 05 UPTIUN  PRINTsLABEL = {UsLs )

FHLUNTRUL LARL  Go BN

7Tcel F¥Hukl PARAML L RS #5

INPUT 1 woLUME 43 1 The U0l bLUGKRS 1e 4 &
INPUT oLUCK FURMAT IS X UPEN INPUT Flic LY
THt KELURD [YPE 15 r e RELURU LENLTH 1 1S 15
Tht Ul CF 10CATIUN 1S lc THe 0L CF LeNGTH 1S “
WOURK LKives AVAILABLE 3 THt wATA FUKMAT IS Bi
WURK LABELS AKL U OUTPUT ) AbeLS ARE U

TTO81 *5(CUMPLTEL CUNSTANTS**

MFS = 1471045
ole CGlLatd
N = 0CUocGy
L = CCCi73¢L
A = (000002
T10BQ *% ENU UF ASSIGNMENT PhASL %%

Lld SuRT

PelGRAMS 3

THe IwPUT BLULLKS H4E IS 1
CLUSE UuTrIT HiiLt Fwi
Tre O1 CF Sieditlo 1S A
INPUT LABEs ~ Axt U

Figure 27.
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Tape-to-Printer Utility

Pr
1li
pr

ogram Name is Z.UTTPPR1. The Tape-to-Printer Utility sample problem
sts the numbers handled by the assembler 1 and tape sort/merge sample
oklems, allowing the user to check for proper functioning of all three

programs. To execute the tape to printer utility sample problem, the

fo

7/
/7/
7/
7/
7/
//
/7

Ve
/&

llowing jok control cards are needed:
JOB TPPR
PAUSE ASSGN sYsSO004 TO SYS001 OF PREVIOUS JOB

ASSGN SYS004,X'cuu’

PAUSE ASSGN SYS005 TO THE PRINTER
ASSGN SYS005,X* cuu’

UPSI 1000

EXEC TPPR

T-P CONTROL CARDS (2 cards)

The user must reply 1T IS EOF to the logged message by entering

(a

lternate code 5) from the IBM 1052 printer-keyboard.

SYSLOG output is shown in Figure 17.

A summary of the SYSLST output shown in Figure 28 tollows:

e Job control cards

e Tape-to-printer control cards

e Utility parameter statements (11 lines)

e Numbers 0001-2000 (400 lines)

e 1S IT EOF

e REPLY Y ((® is not printed)

e END OF DATA

e NUMBER OF INPUT BLOCKS PROCESSED 000400
e NUMBER OF OUTPUT BLOCKS PROCESSED 000400

e END OF JOB
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// JGp TPPR

/7 PAUSE // ASSGN SYS004 TO SYSCCl OF PREVIULUS JOB
4/ ASSGN SYSO04¢X'1i83°

// PAUSE // ASSGN SYS005 TG THE PRINTER

4/ ASSGN SYS005,X"Q0E*

4/ uPsl 1000

4/ EXEC TPPR

£/ UTP TLsFF9A=(T75475)4B=(12C)+1Rs0Cy5S14PY $4620001
4/ END $4620002
TAPE TO PRINT UTILITY

INPUT RECORU LENGTH 0075

GUTPUT RECORD LENGTH 0120

INPUT BLOCK LENGTH 00075

GUTPUT BLOCK LENGTH 00120

INPUT OPTICON REMNIND

CGUTPUT CPTION PRINT CHARACTER

2 INPUTy2 CUTPUT AREAS ASSIGNED

RECORD FORMAT FIXED

TYPE LIST

STARTING RECORD NUMBER 00000001

0Go1 0002 0003 0004 0005
0006 0007 0008 0009 0010
0011 0012 0013 0014 0015
ocie6 0017 oo1ls 0019 0020
0021 0022 0023 0024 0025
0026 0027 0028 0029 0030 L
0031 0032 0033 0034 0035
0C36 0037 0038 0039 0040
0041 0042 0043 0044 0045
0046 0047 0048 0049 0050
0051 0052 0053 0054 0055
0056 0057 0058 0059 0060
o061 Q062 0063 0064 0065
0066 co6? 0068 0069 o070
0071 0072 0073 0074 0075
0076 0077 0078 0079 0080
0C81 0082 0083 0084 0085
0086 0087 0088 0089 0090
0091 0092 0093 0094 0095
0096 G097 0098 0099 0100
0101 0102 0103 0104 0105
0106 0107 o108 0109 0110
a111 ol1z2 0113 0114 0115
0116 0117 0118 0119 0120
olz21 0122 0123 0124 0125
0126 0127 0128 o129 0130
0131 0132 0133 0134 0135
0136 0137 0138 0139 0140
0141 0142 0143 0144 0145
G148 0147 0148 0149 0150
0151 0152 0153 Q154 0155
a156 0157 0158 0159 0160
olel 0162 @le63 0164 0165
0166 ole7 0l68 0169 0170
0171 0172 0173 0174 0175
0176 0177 0178 o179 0180
o181 0182 0183 T 0lsg4 0185
0186 0187 0188 0189 0190
1911 1912 1913 1914 1915
1916 1917 1918 1919 1920
1921 1922 1923 1924 1925
1926 1927 1928 1929 1930
1931 1932 1933 1934 1935
1936 1937 1938 1939 1940
1941 1942 1943 1944 1945
1946 1947 1948 1949 1950
1951 1952 1953 1954 1955
1956 1957 1958 1959 1960

Figure 28. SYSLST Output for TP-PR Sample Problems (Part 1 of 2)

144 IBM S/360 DOS Sys. Gen. and Maint.



1961
1966
1971
1576
1981
1986
1991
159¢

8001u 4S IT EUF
REPLY ¥
END UF DATA

1962
1967
167¢
1977
198¢
1987
1992
19917

1963
1968
1973
1978
1983
1588
1993
199y

1304
1969
1974
1979
1984
1989
1994
1999

1965
197¢
1975
1980
1985
1990
1995
2000

END UF Jug

NUMBER LF INPUT BLUCKS PROCESSED C00400
NUMBER JF GUTPUT BLUCKS PRUCESSEL CO004GO

tCJd TPPR

Figure 28. SYSLST Output for TP-PR Sample Problems (Part 2 of 2)

Disk Operating System Sample Problems

145



Assembler 2

Program Name is Z.AS2. The Assembler 2 sample problem generates numbers
from 2000 to 0002 in descending order and writes them on disk. To
execute the Assembler 2 sample problem, the following job control cards
are needed:

Col. 54 Col. 72

// JOB ASSEMBLE SAMPIE 2

// OPTION LINK,LIST,LOG,NOXREF

// EXEC ASSEMBLY

ASSEMBLER SOURCE DECK (23 cards)

/%

// EXEC LNKEDT

/7 PAUSE ASSGN SYS002 to SCRATCH PACK

/7 ASSGN SYS002,X'cuu’

/7 VOL SYS002,0UTFILE R

// DLAB 'SAMPLE PROBLEM FILE OF 2000 RECORDS 1hhbhhh', C
Col. 16
0001,66060,66080,*' SAMPLE TEST

// XTENT 1,000,000180000,000184002, *hhhhhh',SYS002

Note: Replace hhhhhh in the DLAB and XTENT cards with the volume serial
numbexr of the disk pack.

// EXEC
/&

SYSIOG output is shown in Figure 17.
The following list summarizes the SYSLST output shown in Figure 29:
e Job control cards
e External symkol dictionary

e Source program listing

Relocation dictionary

e Linkage editor storage map
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/4 JUB ASSEMBLE  SAMPLE 2
/7 GPTIUN LINKyLIST,LUGHNUXREF
// EXEC ASSEMbLY

EXTERNAL SYMbuL LICTIONARY
SYMBuL  TYPE 40 ADLR  LENGTH Lu 1V

PL Ol 00CGOC 00017C
1u6FLLLZ kR G2
1JoFuLez S0 03 GOOLBL C0C2CL

ULS ASOEMBLER TSI

LLC  UBJELT Cuut AUURL ADUDR2 STMT SUUNCE STATEMENT DGS CL3-0

2 PRINT NuGEN $4620102

Goo00u 3 START © $4650103

GL0OVOG G58L 4 TeESToEN BALR 8,0 LUAD THE BASE REGISTER. $4650104

000002 5 USING ¥.8 $4650105

0COGue 410u BlikE 0Giz20 © LA 1345AVEAREA $4650106

UPEN  WUTHILE OPEN THE UUTPUT FILE. $4650107

G00Glo 41306 Q700 0uivo 13 LA 392000 GET STARTING RECURU VALUE. $4650108

VO001A 4E3G oilo 00lls lo NEXT v 3yunu CONVERT [HE VALUE Tu DcCIMAL. $4650109

VO0O01E F337 2008 8116 CUUGs 0C118 17 UNPK  11(492)40W0 UNPACK THE VALUE. $4650110

00L024 96FC 200k 0000E 18 ui 14(2) 4X*FO? MASK THE SIGN BIT. $4650111

1y PuT CUTFILE wRITE A RECORD UN DisK. $4650112

000034 4630 8018 G00lA 4 BCT 34NEXT TEST FUR TASK COMPLETE. $4650113

25 CLUSE OUTFILE CLLSE THE DISK FilLE. $4050114

33 eud RETURN TU THE CONTRUL PROGRAM. $4650115

36 LUTFILE UTFSDL BLKSIZE=23,1UAREAL=AL s IUAREAZ =AZs TYPEFLE=UUTPUT, £34650116

TUREG=(2) s RECFUKM=F IXUNBs DEVICLE=2311 $4650117

85 SOMUDFU $4650118

LUO00ES 4040404040404040 264 Al pI9 P $4650119

QUCOFF 4C40404C40404040 265 A2 oc 2300 $4650120

0004ily 266 DWL us ] $4650121

000120 267 SAVEAREA DS 90 $4650122

000000 268 END TESTOEN $4650123
0001648 5BoBL2L6DTLHD54( <69 =C* $38UPEN *
U0C1T0 585b02(03uU3D0Eeld 270 =C*$$oLLUSE"
00C178 COCCLO4Y ¢il =A{LUTFILE)

W\—'\W\_/
S —————

Figure 29. SYSLST Output for Assembler (AS2) Sample Problems
(Part 1 of 2)
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RELOCATIUN DICT IONARY

POS.ID REL.ID FLAGS ADURESS

o1 o1 ocC 000010
o1 ol oc 000040
01 o1 oc 000050
o1 02 18 000059
0l o1 o8 000071
o1 (2% oc 000074
o1 (2% oc 0000A0
ol al oC 00GOAS8
o1 ol o8 000081
a1 "33 o8 000089
o1 [*2% 08 6000C1
o1 o1 o8 0000C9
01 01 08 000001
ol o1 08 000009
o1 o1 08 0000E1
01 (29 oc 000178

NO STATEMENTS FLAGGED IN THIS ASSEMBLY

4/ EXEC LNKEDT

JOB ASSEMBLE DISK LINKAGE EDITOR DIAGNOSTIC OF INPUT

ACTION TAKEN MAP
LIST ENTRY

PHASE XFR-AD LOCORE HICORE DSK-AD ESD TYPE LABEL LOADED REL-FR
PHASE®#** (002000 002000 002388 221 2 CSECT “002000 002000
CSECT 1J6F0ZZZ 002180 002000

/{1 PAUSE // ASSGN SYS002 TG SCRATCH PACK

4/ ASSGN SYS0024X*291¢

// VOL SYS002,0UTFILE

// DLAB *SAMPLE PROBLEM FILE OF 2000 RECORDS 1111111°%, [+
0001 66080966080 SAMPLE TEST *

// XTENT 1,000,000180000+0001840025°111111°,5YS002

/4 EXEC

EQJ ASSEMBLE
r*mf\—w_w

Figure 29. SYSLST Output for Assembler (AS2) Sample Problems
(Paxrt 2 of 2)
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Disk Sort/Merge

Program Name is Z.SM2. The disk sort/merge sample problem rearranges in
ascending sequence the numbers generated by the Assembler 2 problem. To
execute the disk sort/merge sample problem the following job control
cards are needed:

Col. 54 Col. 72
// JOB DSORT
/7 PAUSE ASSGN SYS002 AND SYS004 to SCRATCH PACK
// BASSGN SYS002,X'cuu’
// ASSGN SYSO004,X'cuu'
// VOL SYS002,FILEA
/7 DLAB ‘'SAMPLE PROBLEM FILE OF 2000 RECORDS 1hhhhhh', (o
Col. 16
0001,66080,66080,' SAMPLE TEST °*
// XTENT 1,000,000180000,000184002, *hhhhhh',SYS002
/7 VOL SYS002,FILEW
/7 DLAB 'SAMPLE PROBILEM WORK AREA FOR SORT RUN lhhhhhh', C
Col. 16
0001,66080,66080,' SAMPLE TEST ',DA
// XTENT 1,000,000184003,000186005, *hhhhhh',S5¥YS002
// VW1 SYS004,FILEC
// DLAB '"SORTED FILE OF 2000 RECORDS FOR UTILITIES 1hhhhhh', C

Col. 16
0001, 66080,66080,' SAMPLE TEST '
// XTENT 1,000,000180000,000184002,"hhhhhh*,SYS004

Note: Replace hhhhhh in the DLAB and XTENT cards with the volume serial
number of the disk pack.

// EXEC DSORT

S/M CONTROL CARDS (6 cards)
/%
/78

SYSIOG output is shown in Figure 17.

The following list summarizes the SYSLST output shown in Figure 30:

Job control cards

e Sort control cards

e Sort parameters

Computed constants
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// JuB DSORT

/4 PAUSE // ASSGN SYSQ02 AND SYS004 TO SCRATCH PALK

// ASSGN SYS002+X'291°

4/ ASSON 35YS004+X*2951"

// VOL SYSUO2,FILEA

// DLAB *SAMPLE PRUBLEM FILE OF 2000 RECGRODS 1111111%, C
0001 7660804660805 * SAMPLE TEST ¢

// XTENT 1,000500018C000,000184002+%111111°%,5Y5002

4/ VuL SYSCO2+FILew

// DLAB *'SAMPLE PRUBLEM WURK AREA FOR SORT RUN 1111111°, C
00015 66080566080,* SAMPLE TEST ',0A

/4 XTENT 140005000184003,00G186005%111111*,5Y5002

4/ VOL SYSCO04,FILEU

/4 DLAB °*SCRTED FILE OF 2000 RECORUS FOR UTILITIES 1111111°%, C
0001660804 66080, * SAMPLE TEST *

// XTENT 1,000500015C0009000184002+%111111%,5Y5004

// EXEC USORT

70631 ** JOB OSURT ** *¥* CONTROL CARD INFURMATION **% ** 01/01/68 **

*¥* (CONTROL CARDS L

SURT FIELDS=(12942A) sFURMAT=B1,S14E=2000 $4500001
RECORD TYPE=FsLENGTH={155415) $4500002
INPFAL BLKSIZE=(15+X)+INPUT=D $4500003
GUTFIL BLKSIZE=75,0UTPUT=D 34500004
OPTIUN PRINTsLABEL=(SS) $4500005
END $4500006

SORYT FIELD c1 LUCATION 0012 LENGTH 004 SEQUENCE A FURMAT BI FILES 1 SIZE 00002000
RECORD TYPE FIXED LENGTH 1 0015 LENGTH 2 NONE LENGTH 3 0015

INPUT  BLOCKSIZE 00015 TYPE FIXED

INPUT  FILEA

TYPE DISK

LABELS STO

UUTPUT BLUCKSIZE 00075 LABEL STD TYPE DISK

GPTIUNS SPECIFIED

GPTION 01 PRINT
LPTION 02 >TUKAGE 00065536

*¥¥ COMPUTED CONSTANTS #¥x%

70571 MAXIMUM FILE SIZE 00002410

70581 NUMBER UF FILEW TRACKS SPECIFIED 00023
70601 CUTPUT BLOCKS PER TRACLK 26

70611 SORT/MERGE PROGRAM ORIGIN 08192

U654 3615 MAXIMUM B3.

70651 3615 MAXIMUM Bl.

E0J DSORT

Figure 30. SYSLST Output for Disk Sort/Merge Sample Problems
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Disk-to-Printer Utility

Program Name is Z.UTDKPR1. The disk-to-printer utility sample problem
lists the numbers handled by the Assembler 2 and disk sort/merge sample
problems. To execute the disk-to-printer utility sample problem, the
fcllowing jok control cards are needed:

Col. 54 Col. 72

/7 JOB DKPR

// PAUSE ASSGN SYS004 TO SCRATCH PACK

// ASSGN SYSO0Ou4,X'cuu'

//7 PAUSE ASSGN SYS005 TO THE PRINTER

// ASSGN SYS005,X'cuu’

/7 UPSI 0000

// VOL SYS004, UIN

/7 DLAB 'SORTED FILE OF 2000 RECORDS FOR UTILITIES 1hhhhhh', C
Col. 16
0001, 66080,66080," SAMPLE TEST °*

/7 XTENT 1,000,000180000,000184002, "hhhhhh',SYS00U

Note: Replace hhhhhh in the DLAB and XTENT cards with the volume serial
number of the disk pack.

// EXEC DKPR

D-P CONTRCL CARDS (2 cards)
/¥
/&

SYSIOG output is shown in Figqure 17.

The following list summarizes the SYSLST output shown in Figure 31 :

Jcb centrol cards

Disk-to-printer control cards

Utility parameter statements (10 lines)
Numkers 0001-2000 (400 lines)

NUMBER OF INPUT BLOCKS PROCESSED 000400
NUMBER OF OQUTPUT BLOCKS PROCESSED 000400
END OF JOB
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4/ JUB DKPR

// PAUSE // ASSGN SYS004 TU SCRATCH PACK
4/ ASSGN SYS004¢X*291°

// PAUSE // ASSGN SYS005 Tu THE PRINTER
4/ ASSGN SYS005.X*00e*

// UPS1 CQuo

// VOL SYSC04,UIN

LISK TU PRINT UTILITY

ANPUT RECORD LENGTH 0075

GUTPUT RECURD LENGTH 0120
INPUT BLGCK LENGTH 00075

GUTPUT BLULK LENGTH 00120
UUTPUT CPTION PRINT CHARACTER

2 LINPUT,2 OUTPUT AREAS ASSIGNED
RECURD FURMAT FIXtD

TYPE LIST

STARTING RECURL NUMBER GO000LOOL
INPUT DEVICE TYPE 2311

// ULAB *SURTED FILE GF 2000 RECURDS FUR UTILITIES 1111111°, c
0001,66080566080y* SAMPLE TEST !

4/ XTENT 1,000,0001800C0,0001840025°111111°*,5YS004

/4 EXEC UKPR

/7 UDP TLyFF9A={75575)98=(120)+0CyS14PY $4610001

/7 END $4610002

Figure 31.
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0001 0C0z 0003
GGo6e 6007 0008
Cca1l c0l12 0013
oolié G017 0018
0021 0022 0023
G026 0027 0028
G031 0032 0033
0036 0037 0038
0041 G042 0043
0046 0047 0048
0051 0052 0053
0056 0057 0058
0Q61 00062 0063
0066 0067 0068
0071 co72 GO73
Go7e 0Q77 0CTs
0081 6082 Qo83
0086 0087 0088
G091 0092 0093
€096 0c97 0098
0101 0102 0103
0106 0107 0108
o111 Gi12 0113
Olle 0117 0118
0121 Q122 0123
0126 o127 o128
0131 al132 0133
0136 0137 0138
Ol4l 0142 0143
0l46 0147 0148
0151 0152 0153
0156 o157 0158
0lel 0162 0163
0l66 ol67 0lies
o171 0172 0173
Ol76 0177 0178
0181 Gls2 0183
1186 clsa7 0188
0191 C192 0193
0196 0197 0198
0201 G202 0203
0206 c207 0208
c211 0212 0213
G2ie 0217 0218
0221 0222 0223
0226 0227 0228
0231 0232 0233
0236 0237 0238
0241 0242 0243
0246 0247 0248
0251 0252 0253
0256 0257 0258
0261 0262 0263
0266 0267 0268

0004
0009
0014
0019
0024
0029
0034
0039
0044
0049
0054
0059
0064
0069
0074
0079
0084
0089
0094
0099
0104
0109
0114
0119
0124
0129
0134
0139
Ol44
0149
0154
0159
0164
0169
0174
0179
0184
0189
0194
0199
0204
0209
0214
0219
0224
0229
0234
0239
0244
0249
0254
0259
0264
0269

IBM S/360 DOS Sys. Gen. and Maint.

0005
o010
0C15
0020
0025
0030
0035
0040
0045
0050
0055
0060
0065
0070
0075
0080
0085
0090
0095
0100
o105
0110
0115
0120
0125
0130
0135
0140
0145
0150
0155
0160
0165
0170
0175
0180
0185
0190
0195
0200
0205
0210
0215
0220
0225
0230
0235
0240
0245
0250
0255
0260
0265
0270

SYSLST Output for DK-PR Sample Problems (Part 1 of 2)



lseo lue? l8os 1369 1870

1e71 1872 187> 1874 1875
iste 1877 1878 1879 1880
1681 1382 1883 los4 1885
1886 l8s7 1880 l8s9 1890
1891 1892 1893 1894 1895
1896 1897 1898 1399 190u
1901 1902 1903 1904 1905
19¢e 1967 1908 1909 1910
1511 191c 4913 1914 1915
1516 1917 1918 1919 1920
1921 1922 1923 1924 1925
1926 1927 1928 1929 1930
1931 1932 1933 1934 1935
1936 1937 1930 1939 1940
1941 1942 1943 1944 1945
1546 1947 19438 1949 1950
1951 1952 1953 1954 1955
1956 1957 19549 1959 1960
1s61 1962 1963 1ve4 1965
1966 1967 1908 1969 1970
1571 1972 1973 1974 1975
1976 1977 1978 1979 1980
1981 1982 1983 1984 1985
1986 1987 1988 1989 1990
1991 1992 1993 1994 1995
1956 1997 1998 1999 2000
END OF DATA

NuMBER UF INPUT BLUCKS PROLCESSED 000400
NUMBER UF LUUTPUT BLUCKS PRGCESSEU G00400
ENU UF Jug

£UJ DKPR

Figure 31. SYSLST Output for DK-PR Sample Problems (Part 2 of 2)
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Assembler 3

Program Name is Z.AS3. The Assembler 3 sample problem generates numbers
from 100 to 001, in descending order, and writes them on a data cell.
To execute the Assembler 3 sample problem the following job control
cards are needed:

Col. 54 Col. 72

// JOB ASSEMBLE SAMPLE 3

/7 OPTION LINK,LIST,LOG,NOXREF

// EXEC ASSEMBLY

ASSEMBLER SOURCE DECK (23 cards)

/* )

// EXEC LNKEDT

// PAUSE ASSGN SYS004 TO DATA CELL

// ASSGN sSYs004,X* cuu'’

// VOL SYSO004,0UTFILE

// DLAB 'SAMPLE PROBLEM FILE OF 100 RECORDS 1hhhhhh?', C
Col. 16
0001,66080,66080,' SAMPLE TEST '

// XTENT 1,0,310002000,310001019, *hhhhhh',SYS00U

Note: Replace hhhhhh in the DLAB and XTENT cards with the volume serial
number of the data cell.

// PAUSE MOUNT CELL hhhhhh ON STATION 3
// EXEC
/&

SYSIOG output is shown in Figure 17.
The following list summarizes the SYSLST output shown in Figure 32:

Job control cards

e External symbol dictionary

e Source program listing

Relocation dictionary

e Linkage editor storage map

154 1IBM S/360 DOS Sys. Gen. and Maint.



ol 0l
o1 o1
o1 o1
o1 02
o1 o1
ol ol
o1 %
cl o1
o1 ol
ol o1
o1 ol
o1 01
ol o1
ol 23
0l (29
o1 01

Figure 32.

PUS.IU REL.ID

4/ JUB ASSEMBLE SAMPLE 3
// GPTICN LINKsLISTsLOGyNUXREF
/4 EXEC ASSEMBLY

SYMBGL TYPE ID AOUR LENGTH LD ID

PC Gl 00000G 00Ci7C
iy6F0L22 ER 02
iJGFUZZZ SO <3 00018C GLO20C

DGS ASSEMBLER TEST

LOC OBJECT CUDE ADDK1 AUDR2 STMT

2

600000 3
€00000 0580 4
000002 5
000002 41D0 811E Go120 6
7

V00016 4130 0064 00064 15
00001A 4E30 8ilé 00118 lo
00001t F337 2008 8116 00008 0C118 17
000024 96FG 200t 0000& 18
19

000034 4630 8018 00014 24
25

33

36

85

O000E8 4C40404040404040 264
0000FF 404G404040404040 265
600118 266
000120 261
000000 2638
000166 5B58L20607C5D540 269
000170 5858C2C303V6E2(5 270
GO0178 CLQ00048 271

FLAGS ADDRESS

aoc Q00010
oc 000040
oC 000050
18 000C59
ol ] 000071
oc 000074
oc 0000AQ
oc 0000A8
o8 000081
Oy ouooBe
o8 ©ooact
o8 000CCY
(1] 000001
cs 000009
[*] 0000E1
[+19 000178

NO STATEMENTS FLAGGED IN THIS ASSEMBLY
%MV%

EXTERNAL SYMBOL OICTIONARY

SOURCE STATEMENT DOS CL3-0

PRINT NUGEN $4650202

START O $4650203

TESTGEN BALR 8,0 LUAD THE BASE REGISTER. $4650204
USING *,8 $4650205

LA 134SAVEAREA $4650206

UPEN OUTFILE OPEN THEt OUTPUT FILE. $4650207

LA 34100 GET STARTING RECORD VALUE. $4650208

NEXT cvd 3,0WD CONVERT ThHE VALUE TU DECIMAL. $4650209
UNPK  11(452)4DWD UNPACK THE VALUE. $4650210

(s 14(2)4X'FO! MASK THE SIGN BIT. $4650211

PuUT UUTFILE WRITE A RECORD ON THE DATA CELL. $4650212

BCT 3aNEXT TEST FOR TASK COMPLETE. $4650213

CLUSE OUTFILE CLOSE THE DATA CELL FILE. $4650214

EQJ RETURN TO THE CONTROL PRUGRAM. $4650215

OUTFILE DTFSD BLKSIZE=23,IUAREAL=ALs IUAREA2=A2,TYPEFLE=0UTPUT, C$4650216
IUREG=(2) yRECFURM=F IXUNBy DEVICE=2321,VERIFY=YES $4650217

SOMUDFO $4650218

Al ue 23Ct ¢ $4650219
A2 9 23¢ 0 $4650220
UWD us ) $4650221
SAVEAREA DS 90 $4650222
ENV TESTGEN $4650223

=C* $$BOPEN *
=C'$spLLUSE!
=A(LUTFILE)

RELOCATIUN DICT IUNARY

SYSLST Output for Assembler (AS3) Sample Problems

(Part 1 of 2)
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// EXEC LNKEDT

JUB  ASSEMBLE DISK LINKAGE EDITOR DIAGNOSTIC OF INPUT

ACTION TAKEN MAP
LIST ENTRY

PHASE XFR-AD LOCORE HICORE DSK-AD ESD TYPE LABEL LOADED REL-FR
PHASE*** 002000 002000 002388 1k 5 2 CSECT 002000 002000
CSECTY IJGFO22Z 002180 002000

// PAUSE // ASSGN 5YS5004 TO DATA CELL

// ASSGN SYS004,Xx%292"

{7/ VOL SYS004,0UTFILE

// DLAB *SAMPLE PROBLEM FILE OF 100 RECORDS 11111114, C
00012660804 66080y " SAMPLE TEST *

4/ XTENT 15043100010005310001019+°111111%,SYS004

// PAUSE MOUNT CELL 111111 ON STATION 3

// EXEC

- e —

E0J ASSEMBLE

Figure 32. SYSLST Output for Assembler (AS3) Sample Problems
(Part 2 of 2)
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Data Cell-to-Printer

Program Name is Z.UTDCPR1. The data cell-to-printer sample problem
lists the numbers that the Assembler 3 sample problem wrote on the data
cell. To execute the data cell-to-printer sample problen the following
job ccntrol cards are needed:

Col. 54 Col. 72

' !

/7 JOB DCPR

// PAUSE ASSGN SYS004 TO DATA CELL

// ASSGN SYS004,X'cuu’

// PAUSE ASSGN SYS005 TO THE PRINTER

// ASSGN SYS005,X'cuu’

/7 UPSI 0000

// VWL SYS004,UIN

// DLAB 'SAMPLE PROBLEM FILE OF 100 RECORDS 1 hhhhhh', C
Col. 16
0001,66080,66090," SAMPLE TEST

// XTENT 1,0,310001000,310001019,' hhhhhh',SYS004

Note: Reprlace hhhhhh in the DLAB and XTENT cards with the volume serial
number of the data cell.

// EXEC DCPR

LCC-P CONTROL CARDS (2 cards)
/%
/&

SYSIOG ohtput is shown in Figure 17.
The following list summarizes the SYSLST output shown in Figure 33:
e Job control cards
e Data cell-to-printer control cards
e Utility parameter statements (10 lines)
e Numker 0100-0001 (100 lines)
e NUMBER OF INPUT BLOCKS PROCESSED 000100
e NUMBER OF OUTPUT BLOCKS PROCESSED 000100

s END OF JOB
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// Juo OGPk

// PAUSE 7/ A>SSGN 5YS004 Tu UATA CELL

// ASSGN SYSUG4X'292"

/4 PAUSE // ASOGN SYSGU5 TU THE PRINTEk

/1 ASSGN SYSOUZ ¢ X*OCE!

/¢ uP>1 cacGe

// VGOL $YS004,UIN

// DLAB *SAMPLE PROBLEM FILE OF 100 RECORDS 1111111°, <
0001+660809660804 ' SAMPLE TEST '

// XTENT 150+31C001000+3100010195°111111%55Y5004

/4 EXEC LCPR

// UNP TLaFirsA=(15515)48=(12C)+S14+PY $4630001
4/ END $4630002
UATA CELL TO PRINT UTILITY

INPUT RECORD LENGTH 0015

CGUTPUT RECURD LENGTH 0120

INPUT BLOCK LENGTH 00015

GuTPUT BLOCK LENGTH 00120

OUTPUT CPTION PRINT CHARACTER

2 INPuUTs2 OUTPUT AREAS ASSIGNED

RECURL FORMAT FIXED

TYPE LIST

STAKTING RECURD NUMBEK 00000001

INPUT DEVICE TYPE 2321

0160
CC99
0056
0097
0696
0095
G094
0C93
0G92
GC9l
0090
Co89
0088
0cse7
[o¢:73
0085
C084
0083
0082
0081
0080
0079
CCTo
0077
o776
0075
0074
6073
0372
DI S
CGc70
G069
0068
0067
0066
0065
0064
0063
8G62
Ccul

Figure 33. SYSLST Output for DC-PR Sample Problems (Part i of 2)
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G015
0614
0013
6012
0011
0010
0005
6008
0007
Q006
6Co5
0004
6003
- 0002
€001
ENU UF DATA

NUMBER GF INPUT BLUCKS PRUCESSED 000100
NUMBEK OF GUTPUT BLUCKS PRUCESSED C00100
ENO CF J0B

EUJ UCPK

Figure 33. SYSLST output for DC-PR Sample Problems (Part 2 of 2)
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Assemklerxr 4

Program Name is Z.AS4. The Assewbler 4 sample problem generates numbers
from 2000 to 0001 in descending order and writes them on tape as 15
character unblocked records (11 blanks followed by 4 zoned digits,
unsigned). To execute the Assembler 4 sample problem the following job
control cards are needed:

/7
/7
/77

/%
/77
/7
/7
//
/7
/&

JOB ASSEMBLY SAMPLE 4

OPTION LINK,LIST,LOG,NOXREF
EXEC ASSEMBLY

Asserrbler source deck (23 cards)

EXEC LNKEDT

PAUSE ASSGN SYS002 TO A 9 TRACK TAPE DRIVE
ASSGN SYS002,X'cuu’

MI'C REW,SYS002

EXEC

SYSIOG ocutput is shown in Figure 17.

16

The following list summarizes the SYSLST output shown in Figure 34:
e Job control cards

e External symbol dictionary

Source program listing
e Relocation dictionary

e Linkage editor storage map
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// JIB ASSEMBLY SAMPLE 4
/4 OPTION LINKsLISTsLUGINGXREF
// EXEC aSSEMBLY

SYMBUL TYPE ID ADDK LENGTH LL 1D

PC  u1 GLLO0OD 0col12C
IJFFZZ4Z ER 02
03 0U013C 0002D2

[JFF222Z SD

SMPL DOS ASSEMBLER TEST

LOC OBJECT Cude ALORL ADDR2 STMT

EXTERNAL SYMbuUL DICT IUNARY

SOURCE STATEMENT

PAGE 1

PAGE 1

LOS CL3-1 0l/0L/C)

2 PRINT NUGEN $4650402

G0C0CC 3 START v $4650403

€0C0GO 0580 4 TESTGEN BALR 8,40 LOAD BASE REG $4650404

COCG602 5 USING *,.8 $4650405

UuUdLe 4lug 8oLe [TV v} 6 LA 13+45AVEAREA $4650406

7 OPEN OQUTFILE GPeN QUTPUT FILE $4650407

COu0le 4130 G700 (YW iV 15 LA 3.2000 GET STARTING RECORD VALUE 34650408

GOOOlA 4t3y 8(Ce ceocs 16 NexT Vo 3.UWD CONVERT VALUE TO DEC. $4650409

00001t F337 200B 80C6 OLUGB CLoCa 17 UNPK  11{4¢2)0WD UNPACK IT $4650410

wJLd24 96F0 2ulk LOLUE 18 ur 14(2) e X FO* MASK SIGN BIT $465C411

19 Pul OUTFILE WRITE RECOURD ON TAPE $4650412

00C034 4630 8018 GuClA 24 BCT 3.NEXT TEST FUR TASK COMPLETE $4650413

25 CLUSE OQUTFILE CLOSE TAPE FILE $4650414

33 EQJ RETURN Tu CUNTROL PRUGRAM $465C415

36 OUTFILE OUTFMT BiKSIZE=184VEVADDR=SYS002FILABL=NG+IUAREAL=AL, X$465C416

TOAREA, 2+ [UREG=(2) TYPEFLE=0UTPUT $4650417

67 MTMOD RECFORM=FIXUNB $4650418

0COC9E 4040404(40404040 295 Al oC 18Ce ¢ $4650419

G000BO 4040404040404040 296 A2 ocC l8C* ¢ $4650420

00GuCs8 297 DWD vs bl 34650421

GuLoDO 298 SAVEAREA S 90D $4650422

G0CO000 289 END TESTGEN $465G423
000118 5B5BC206D7C50540 300 =C* $SBUPEN *
000120 585BC2C3D3W6E2CS 301 =(*$$BCLUSE"
00C128 0COCOU48 302 =alQUTFILE)

RELOCATIUN DICTIUNARY PAGE 1
PUS.ID REL.ID FLAGS ADDRESS
01 ol oc 000010
01 01 oc GC0040
ol ol 0C G6LL050
o1 02 18 aGu059
01 Gl o8 0CCos0
o1 (2% 08 uGCosl
o1 ol oc Geooss
ol C1 oc [e]o74]52:19
o1 Gl 0oC GLCC94
ol 2} o coc1les

NO STATEMENTS FLAGGED IN THIS ASSEMBLY

// EXEC LNKEDT

Figure 34. SYSLST Output for Assembler (AS4) Sample Problems

(Part 1 of 2)
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JOB ASSEMBLY DISK LINKAGE EOITUR DIAGNUSTIC UF INPUT

ACTION TAKEN MAP
LIsT ENTRY

g1/01/01 PHASE XFR-AD LOCULRE HICORE O0OSKk-AD ESU TYPE LABEL LOAUED REL-FR

PHASE®** (02800 <OC2800 002C0F 2B 06 2 CSECT Lu2B0L  OL28LO

CSECT TJFFZ222Z Gu293C 002800

// PAUSE ASSGN SYS002 TO A S TRACK TAPE DRIVE
// ASSGN SYSQG2.X°282°

4/ MTC REW,sSYS002

{1/ EXEC

€QJ ASSEMBLY

Figure 34, SYSLST Output for Assembler (ASu4) Sample Problems

(Part 2 of 2)
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Tape and Disk Sort/Merge -- 2400 Application

Program Name is Z.SMi. The Tape and Disk Sort/Merge sample problem
rearranges in ascending sequence the records produced by the Assembler 4
program and writes them on another tape, five records per block. To
execute the Tape and Disk Sort/Merge sample problem the following job
control cards are needed:

//
//
/7
7/
/7
Va4
7/
//
/77
//
7/
/7/
/77
7/
//

/76

JOB SORT 2400

PAUSE
PAUSE
ASSGN
ASSGN
ASSGN
ASSGN
ASSGN

ASSGN SYS002 TO SAME DRIVE AS PREVIOUS JOB
ASSGN S5¥s5001,8Ys003,s5YS004,8YS005 TO DIFF TAPES
SYs001,X"' cuu’

S$YsS002,X"cuu’

SYS003,X* cuu'’

SYS004,X'cuu’

SYsS005, X' cuu’

TLBL SORTOUT, ,64/001

TLBL SCRTIN1,,64/0C1

TLBL SORTWK1,,64/001

TLBL SORTWK2,,64/001

TLEBL SORTWK3,,64/001

IBLTYP TAPE

EXEC SORT

Sort/merge control cards (6 cards)

SYSIOG ocutput is shown in Figure 17.

The following list summarizes the SYSLST output shown in Figure 35.

e Job control cards

e Sort

® Sort

control cards

parameters

e Computed constants

Disk Operating System Sample Problems

163



/7 Juo SURT 24L0

/7 PALSC ASSUN SYSLue Tu sAME LKkIVL as Previtus Jus
/7 PALSE A>50N SYSULLedYS035,5Y5C04e5YS0US Tu UIFE TAPES
/7 ASSGN SYSCLLeX'280°

7/ ASSGN SYSCLZeX'c82'

// ASSGN SYSGU3+4X'267°

// ASSGN SYS(04+X'"284*

// ASSGN SYSGG5.x'285¢

// TLBL SURTOUT..64/001

// TLBL SOKTINLle+64/301

// TLBL SORTWK1le+64/CC1L

// TLBL SURTWK2s464/001

// TLBL SUKTWK34464/0G1

// LoLTYP TAPE

// EXeC SORT

1ol SURT FURMAT=B1.t 1t PcebsA) sWURKES LLLE IR

51

73841 nclure TYP yebhiol s L300 02
foLui  UPTIUN PRINT=ALLsLageL=iveteidl $4863Liu3
7uLdl INPRIL VOLUME=1,B1KS51ik=18 $483uL04
70Gul  OUTFIL BLKSIZE=90 $4830L05
7uL0l  END $4830Gu6
70501 NMAX=(GC0ll44876
70511 8= QCuOL9991
76521 G= CO0UL6D4]

70011 FHASE O ENDeNO DETECTED EKRGRS

—_——_— ————————— ———————— e

Eud SURT

Figure 35. SYSLST Output for Tape and Disk Sort/Merge Sample Problem
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Tape-to-Printer Utility

Program Name is Z.UTTPPR2.

The Tape-to-Printer Utility sawmple problem

lists the numbers handled by the Assembler 4 and tape and disk

sort/merge (2400 application) sample programs.

To execute the tape to

printer utility sample problem, the following job control cards are
needed:

7/
/7
/7
/7
/7
7/
/7

/%
/&

JOB TPPR 2400 TO PRINTER

PAUSE ASSGN SYS004 TO SYS001 OF PREVIOUS JOB

ASSGN SYS004,X"' cuu’

PAUSE ASSGN SYS00S5S TO THE PRINTER
ASSGN SYS005,X'cuu’

UPSI 1000

EXEC TPPR

Tape-to-printer utility control cards (2 cards)

The user must reply IT IS EOF to the logged message by entering (D
(alternate code 5) from the IBM 1052 printer-keyboard.

SYSILOG output is shown in Figure 17.

The following list summarizes the SYSLST output shown in Figure 36:

Jcb control cards

Tape-to-printer control cards

Utility parameter statements (11 lines)

Numbers 0001-2000 (400 lines)

IS IT EOF

REPLY Y ( is not printed)

END OF DATA

NUMBER OF INPUT BLOCKS PROCESSED 000400

NUMBER OF CUTPUT BLOCKS PROCESSED 000400

END OF JOB
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/7 JOB TPPR 2400 TU PRINTER

// PAUSE ASSGN SYSOC4 TO SYSQ01 OF PREVEOUS JOB
// ASSGN SYSQU4.X'286°

// PAUSE ASSGN SYSCO5 TO THE PRINTER

// ASSGN SYS005.X*00E*

// UPSI 1000

// EXEC TPPR

o e e

/7 UTP TL4FFeA=(9C+90) +B=(144) ¢ [R4OC+S14PY $4630101

// END $4630102

TAPE TO PRINT UTILITY

INPUT RECOKD LENGTH 0090

OUTPUT RECURD LENGTH Cl44

INPUT BLOCK LENGTH 00(50

QUTPUT BLOCK LENGTH G0144

INPUT UPTIUN REWIND

OUTPUT OPTION PRINT CHARACTER

2 INPUT,2 OUTPUT AREAS ASSIGNED

RECURG FORMAT FIXED

TYPE LIST

STARTING RECORD NUMBER (CLOGOO1
Gool 0002 G003 0004 0005
0006 0607 6G08 0069 0010
0011 0012 0013 0014 0015
0016 0017 co18 0019 6020
0021 0022 6023 0024 0025
0026 0027 0028 0029 0030
0031 0032 0033 0034 0035
0036 €037 0038 0039 €040
0041 0042 0043 0044 0045
0046 C047 0048 0049 0050
0051 0052 6053 0054 0055
0056 0057 6058 0059 0060
o061l 0062 0063 0064 0065
G066 0067 0068 0069 0070
0071 0072 0073 0074 0075
0076 0077 0078 0079 0080
0csl co82 0083 0084 0085
0086 0087 0088 0089 0090
0691 0092 0093 0094 c095
0096 GC97 0098 0099 6100
0101 0102 0103 0104 0105
0106 0107 0108 0109 0110
o111 Cl12 0113 0ll4 0115
0116 0117 olls 0119 0120
o121 0122 0123 0124 0125
0126 0127 0128 0129 0130
0131 0132 0133 0134 0135
0136 0137 0138 0139 0140
0141 0142 0143 0144 0145
0146 0147 0148 0149 0150
0151 0152 0153 0154 0155
0156 0157 0158 0159 0160
ol61 0162 0163 0164 0165
0166 0167 0l68 0169 0170
0171 0172 0173 0174 G175
0176 0177 o178 0179 0180
0181 ‘182 0i83 0184 0185
0186 6187 0188 0189 0190
0191 0192 0193 0194 0195
0196 0197 0198 0199 0200
0201 0202 0203 0204 0205
0206 0207 0208 0209 0210
0211 0212 0213 0214 0215
0216 0217 0218 0219 c220
0221 0222 0223 0224 0225
0226 0227 0228 0229 0230
0231 0232 0233 0234 0235
0236 0237 0238 0239 0240
0241 0242 0243 0244 0245
0246 0247 0248 0249 0250
0251 0252 0253 0254 0255
0256 0257 0258 0259 0260
0261 0262 0263 0264 0265
0266 0267 0268 0269 6270
0271 0272 0273 0274 0275
0276 0277 0278 0279 0280

PAGE 1

Figure 36. SYSLST Output for Tape-to-Printer Sample Problems
(Part 1 of 4)
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Figure 36.

SYSIST Output
(Part 2 of 4)

0281 0282 0283 0284 0285
0286 c287 0288 0289 €290
0291 0292 0293 0294 6295
0296 €297 0298 0299 G300
—————— 30— h202 . 0203 . —— O30l G2l ———
oo =
0536 €537 0538 0539 0540
0541 €542 0543 0544 0545
0546 0547 0548 0549 0550
0551 €552 0553 0554 0555
0556 c557 0558 6559 G560
PAGE 2
0561 0562 0563 0564 0565
0566 0567 0568 0569 0570
0571 G572 G573 0574 L575
—  ———— 06%h— . cRZ2 . Q06878 . Q579 . Q380 . -
—— T ————— ¥z Ut ¥ —— el ——  — ]
0816 €817 usls 0819 G820
0821 c822 0823 0824 c825
0826 €827 G328 0829 G830
0831 0832 0833 0834 0835
0836 c837 6838 0839 0840
PAGE 3
0841 €842 0843 0844 0845
0846 0847 0848 0849 c850
G851 0652 0853 0854 0855
TUrr———— T Or———— gy Y T —— Ty ————  —————— T ———— ]
1101 1102 1103 1104 1105
1106 1107 1108 1109 1110
1111 1112 1113 1114 1115
1116 1117 1118 1119 1120
PAGE 4
Lo S USSP e

for Tape-to-Printer

Sample Problems
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1121 1122 1123 1124 1125
1126 1127 1128 1129 1130
1131 1132 1133 1134 1135
24 ! El .
r— e 1ov J— - _ J e e e —— e —
1371 1372 1373 1374 1375
1376 1377 1378 1379 1380
1381 1382 1383 1384 1385
1386 1387 1388 1389 1396
1391 1392 1393 1394 1395
1396 1397 1398 1399 1400
PAGE 5
1401 1402 1403 1404 1405
1406 1407 1408 1409 1410
1411 1412 1413 1414 1415
Lais a2 1agn ~ 141o- - L —
VMWWMA‘MW
1656 1657 1658 1659 16£0
1661 1662 1663 1664 1665
1666 1667 1668 1669 1670
1671 1672 1673 1674 1675
1676 1077 1678 1679 1680
PAGE 6
1681 1682 1683 1684 1685
1686 1687 1688 1689 1690
1691 1692 693 1694 1695
1696 1697 1698 1699 1700
S ¥ 7+ SO . 7.} S T | S ¢ (Y S | 1.1 S
e i S b ¢ o e e I S T R e
1946 1947 1948 1949 1950
1951 1952 1953 1954 1955
1956 1957 1958 1959 1960
PAGE 7
b e e e

Figure 36. SYSLST Output for Tape-to-Printer Sample Problems
(Part 3 of ®)
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1961 1562 1963 1964 1965

1966 1967 1968 1969 1970
1971 1972 1973 1974 1975
1876 1977 1978 1979 1980
1981 1982 1983 1984 1985
1986 1987 1988 1989 199¢
1991 1992 1993 1994 1995
1996 1667 1998 1999 200C

8GOLDL IS IT EOF

REPLY Y

END OF DATA

PAGE 8

NUMBER OF INPUT BLOCKS PRGCESSED 00C400
NUMBER OF OUTPUT oLOCKS PROCESSED 00C40C
END OF J0B

EOJ TPPR

Figure 36. SYSLST Output for Tape-to-Printer Sample Problem
(Part 4 of 4)
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Assemblexr S

Program Name is Z.AS5. The Assembler 5 sample problem generates numbers
from 2000 to 0001 in descending order and writes them to a 2311 disk
storage device. To execute the Assembler 5 sample problem, the
following jok control cards are needed:

Col. S4 Col. 72

// JOB ASSEMBLY SAMPLE 5
// OPTION LINK, LIST, LOG, NOXREF
// EXEC ASSEMBLY
Assembler source deck (23 cards)
S
s/ EXEC LNKEDT
+/ PAUSE ASSGN SYS002 TO SCRATCH PACK
. / ASSGN SYsS002,X"cuu’
/., WL SYS002, OUTFILE
// DLAB °*'SAMPLE PROBLEM FILE OF 2000 RECORDS 1hhhhhh', X
Col. 16
0001,66060,66080,* SAMPLE TEST '
// XTENT 1,000,000180000,000184002," hhhhhh',SYS002
// EXEC
/7§

Note: Replacé hhhhhh in the DLAB and XTENT cards with the volume serial
number of the disk pack.

SYSLOG output is shown in Figure 17.
Following is a summary of the SYSLST output shown in Figure 37:
e Job control cards
e External symbol dictiomnary

e Source program listing

Relocation dictionary

e Linkage editor storage map
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// JU3 ASSEMBLY SAMPLE 5
// OPTION LINK.LIST,LOG.NOXREF
/¢ EXE( ASSEMBLY

EXTERNAL SYMBOL DICTIONARY PAGE 1
SYMBOL TYPE ID ADDR LENGTH LU ID

PC Ol GCOOOC 0CO017C
1JGFDZZZ ER 02
14GFOZZZ SD L3 00018u CGU202

DUS ASSEMBLER TEST PAGE 1

L0C OBJECT CUDE ADDR1 ADDR2 STMT SOURCE STATEMENT DOS CL3-1 GB8/1G/68

2 PRINT NOGEN $4650502

[eleJeleloT0] 3 START 0 . $4650503

Q0L0LC G580 4 TESTGEN BALR 8,0 LOAD THE BASE REGISTER. $4650504

OuoLo2 5 USING *,8 $4650505

€OC002 41D0 B811E cci2o 6 LA L34 SAVEAREA $4650506

7 OPEN QUTFILE OPEN THE OUTPUT FILE. $4650507

U00016 4130 L7000 CL700 15 LA 3,2000 GET STARTING RECORD VALUE. $4650508

O0COM A 4E30 8116 coll8 16 NEXT cvD 3.D0wD CONVERT THE VALUE TO DECIMAL. $4650509

OOCOlE F337 2008 8116 CO00B CCli8 17 UNPK 11{442).0wD UNPACK THE VALUE. $4650510

LOU024 96F0 2GUE 0000E 18 O . 14(2).X*FO* MASK THE SIGN BIT. $4650511

19 PUT OUTFILE WRITE A RECORD ON DISK. $4650512

GOC034 4630 8018 GColA 24 8CT 3WNEXT TEST FOR TASK COMPLETE. $4650513

25 CLOSE OUTFILE CLOSE THE DISK FILE. $4650514

33 EQJ RETURN TO THE CONTROL PROGRAM. $4650515

36 OQUTFILE DTFSD BLKSIZE=23.,I0AREAL=Al+[0OAREA2=A2,TYPEFLE=0UTPUT, C$4650516

IOREG=(2) ,RECFORM=F IXUNB+DEVICE=2311 $4650517

86 SOMODFO $4650518

GOOUEB 4040404040404040 263 Al oc 23C' ¢ $4650519

GOCOFF 4040404040404040 264 A2 oc 23C" ! $4650520

Goclls 265 LWD oS D $4650521

ooclao 266 SAVEAREA DS 9D $4650522

Go0oLC 267 END TESTGEN $4650523
G00168 5B58C206D07C5D540 268 =C* $$BOPEN *
000170 5B5BC2C3u3D6E2CS 269 =C' $$BCLOSE"
00C178 0CO0CC48 270 =A(OUTFILE)

RELOCATION DICTIONARY PAGE 1

P0OS.ID REL.ID FLAGS ADURESS

0l 23 oc 00Col10
01 [2) oc 00C040
ol o1 ocC 0006050
0l 02 18 0CCC59
0l o1 o8 €C0071
o1 o1 ocC 000074
ol ol oc 0(COAO
ol 01 oc 00GCAS8
ol 01 08 cooosl
o1 2} o8 066089
ol o1 08 0000C1
01 2 08 00G0CY
0l 01 08 600001
[¢23 o1 08 000009
0l 01 08 00COEL
01 (31 oc coo17s

NG STATEMENTS FLAGGED IN THIS ASSEMBLY

Figure 37. SYSLST Output for Assembler (AS5) Sample Problems
(Part 1 of 2)
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// EXEC LNKEDT

JOB ASSEMBLY 08/10/68 DISK LINKAGE EDITOR DIAGNOSTIC OF INPUT

ACTILN TAKEN MAP
LIST ENTRY

e
fr——
c8/1Cc/68 PHASE XFR-AD LOCORe HICORE DSK-AD ESD TYPE LABEL LOADED REL-FR
PHASE*** (002800 0CG28C0 002881 2B 06 2 CSECT 002800 0G2800
CSECT IJGFOZZZ 002980 Q02800
f— e

// PAUSE ASSGN SYS0G2 TO SCRATCH PACK

/7 ASSGN SYS0G2+X*191*

// VOL SYS002.,0UTFILE

// DLAB °'SAMPLE PROUBLEM FILE GF 2000 RECORDS 1191191°, X
0001+66060+,66080+* SAMPLE TEST '

// XTENT 1,000,000180000+0C0184002+%191191°,5Y5002

// EXEC

EOJ ASSEMBLY

S

Figure 37. SYSLST Output for Assembler (ASS5) Sample Problems
(Part 2 of 2)
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Tape and Disk Sort/Merge -- 2311 Agplication

Program Name is Z.SM5.

program and writes them back to a 2311 disk storage device.

cards are needed:

/7
/77
7/
/7
//
/77
//

/7/
/7
/7

//
/7
//

/77
7/

/&

Note:

JOB SORT 2311
PAUSE ASSGN SYS001,SYS002,SYS003 TO SCRATCH PACK
ASSGN SYS001 ,X'cuu'
ASSGN S5Y¥S002, X' cuu*
ASSGN SYS003,X*cuu’
VOL SYS001, SORTCUT
CLAB 'SORTED FILE OF 2000 RECORDS FOR UTILITIES
Col. 16
0001,66080,66080' SAMPLE TEST °
XTENT 1,000,000171000,000174002, 'hhhhhh',SYS001
VWL SYS002,SORTIN1
DLAB 'SAMPLE PROBLEM FILE OF 2000 RECORDS
Col. 16
0001,66080,66080,"' SAMPLE TEST °
XTENT 1,000,000180000,000184002,"' hhhhhh',SYS002
VOL SYS003, SORTWK1
DLAB ‘'SAMPLE PROGRAM WCRK AREA FOR SORT RUN
Col. 16
0001,66080,66080,' SAMPLE TEST '
XTENT 1,000,000184003, 000187005, *hhhhhh',SYS003
EXEC SORT
Sort/merge control cards (6 cards)

number of the disk pack.

SYSIOG output is shown in Figure 17.

The following list summarizes the SYSLST output shown in Figure 38:

Job control cards
Sort control cards
Sort parameters

Ccmputed constants

Disk Operating System Sample Problems

Col. 54

1hhhhhh*,

1hhhhhh',

1hhhhhh',

The tape and disk sort/merge sample problem
rearranges in ascending sequence the records produced by the Assembler 5
To execute
the tape and disk sort/merge sample problem the following job control

col

X

X

X

Replace hhhhhh in the DLAB and XTENT cards with the voluue serial
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/¢ 403 SORT 231l

// PAUSE ASSGN SYSO0L1+SYSGUZ+SYSCOU3 10 SCRATCH PACK

// ASSGN SYS001l.X*191°

// ASSGN SYSG02.X*191*

// ASSGN SYSOU3.X*'191*

/4 VGL SYSGOLl+SORTOUT

// OLAB 'SORTED FILE OF 2000 RECORDS Fuw uUTILITIES 1191191°%, X
GCOl+66080+660804* SAMPLE TEST

/7 XTENT 1+0G0G+00C1710600,00C1740024°191191%+5Y5001

/7 VOL SYS002+SORTINL

// DLAB "SAMPLE PROBLEM FILE GF 2000 RECORDS 11911917, X
GOO01+66C80+660L80+* SAMPLE TEST

// XTENT 1.000.00018000C.00C1864002+%191191.5YSGC2

// VOL SYSGO3+SORTWKL

// DLAB *'SAMPLE PRUGRAM WORK AREA FOR SUKT RUN 1191151"*, X
0JQL+66080»66080.* SAMPLE TEST °*

// XTENT 1+0GG+0001840GC3400C1870054%191191"+5Y5G03

// EXeC SORT

T000I SORT FIELDS=(1l+44A) FCRMAT=81,512E=2000sWUKK=1 $4830101
70001 RECORD TYPE=F,LENGTH=(15.+415) $4830102
70601 INPFIL BLKSIZE=75 $4830103
70C01 OUTFIL BLKSIZE=75 $483C104
70G01 OPTION PRINT=ALL+LABEL=(S+S}.STOKAGE=10240 $4830105
70001 END $4830106

70501 NMAX = GL003432
70511 B = 00000828
70521 6 = GUOOU1lZ2

70011 PHASE O END«NO OETECTED ERRORS

EQOJ SORT

Figure 38. SYSLST Output for Tape and Disk Sort/Merge Sample Problem
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Disk-to-Printer Utility

Program Name is Z.UTDKPR2. The disk-to-printer utility sample problem
lists the numbers handled by the Assembler 5 and tape and disk
sort/merge (2311 application) sample problems. To execute the
disk-to-printer utility sample problem, the following job control cards
are needed:

Col. 54 Col. 72
// JOB DKPR 2311 TO PRINTER
// PAUSE ASSGN SYS004 TO SCRATCH PACK
// ASSGN SYS004,X* cuu’
// PAUSE ASSGN SYS005 TO THE PRINTER
// ASSGN SYS005,X*'cuu'
// UPSI 000
// VOL SYSOO4, UIN
// LCLAB 'SORTED FILE OF 2000 RECORDS FOR UTILITIES 1hhhhhh', X

Col. 16
0001, 66080,66080, ' SAMPLE TEST '
// XTENT 1,000,000171000,000174002,*hhhhhh',SYS004
// EXEC DKPR
Disk-to-printer utility control caids (2 cards)
/*

Note: Replace hhhhhh in the DLAB and XTENT cards with the volume serial
nuwber of the disk pack.

SYSIOG output is shown in Figure 17.
The following list summarizes the SYSLST output shown in Figure 39:
e Job control cards
e Utility parameter statements (10 lines)
e Numbers 0001-2000 (400 lines)
e NUMBER OF INPUT BLOCKS PROCESSED 000400
e NUMBER OF OUTPUT BLOCKS PROCESSED 000400

e END OF JOB
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/7 JUp O/PK £311 Tu PRINTER

// PAUSc ASSGN SYSCG4 TO SURATULH PALK
/! ASSGN SYSC0Q4eX*191°

// PAUSE ASSGN SYSUO5 TG THt PKENTER
/4 ASSGN SYSLUS5.X*UGE®

// UPSI COC

/4 vOL SYSu04y UIN

// ULAS *SURTED FILE UF 2000 kECURDS FOR UTILITIES 1191191, X
OUO0l+60UBLe6LLEG " SAMPLE TEST ¢

/4 XTENT 1.4000400C1710C000C0LT4C024%191191% 4SYS0T4

// EXeC DKPR

/7 UCP TLoFFoA=(T75,75)4B=(12004UC+S1,PY $40luidl
// END tatfoicd
OIsK TU PRINT UTILIYY

INPUT RECURD LENGTH 0C75

OUTPUT RELORD LENGTH 0120

INPUT BLOCK LENRGYH 00075

UUTPUT BLUCK LENGTH $G120

OQUTPLT GPTION PRINT CHAKACTER

2 INPUT+2 uUTPUT AREAS ASSIGNED

RECUkD FURMAT FIXED

TYPE LIEST

STARTING RECLURL NUMBER (O0LCGUCCE

INPUT DEVICE TYPE 2311

0001 002 ceus G004 Gu05

Go06 6607 uCos G009 col0

0011 go12 0013 w14 0015

0 a1 1 v R S
B IR

0261 gz62 0263 G264 0265

0266 Q267 0¢o8 w269 0270

R

Figure 39. SYSIST Output for Disk-to-Printer Sample Problems (UTDKPR2)
(Part 1 of 3}
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PAGE

13606 1367 1368 1369 1370
1371 1372 1373 1374 1375
1376 1377 1378 1379 1380
1381 1382 1383 1384 1385
1386 1387 1388 1389 1390

5

0551 0552 €553 0554 0555
0856 0557 C558 U559 0568
0567 C566 0565 J564 0563
0562 usel G560 0569 U570
0571 G572 0573 G574 0575
—— e, LY 7 S— SIS o - . B | LW J " — e Y 4 - el 5 8 Lo e e, e — SR B
MWMMW“W
0811 08lez 0813 0814 a8ls
08lo 0817 0818 c819 6820
¢821 0822 U823 0824 u825
0826 c827 0828 c829 G830
PAve 3
fe e e e e ————————————————_—————— e
+
Ldsl oE32 0833 v834 0835
Cs3e c837 0858 vi39 U840
Cda4l cga2 0843 0844 0845
G840 Ces? 0848 0849 U850
Ce51 ugs2 0853 0854 0855
- - 365 cdeu
[ T e T T e T ——————————————————————— T ————— )
lu9e 1097 1098 1099 1160
iiol 1102 1103 1104 1105
11Ce 1107 1108 1109 1110
PAGE 4
Liil 1112 1113 lile 1115
lllie 117 iils 1119 1120
1141 1122 1123 1124

SYSLST Output for Disk-to-Printer Sample Problems (UTDKPR2)
(Part 2 of 3)

Figure 39.
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1391 1392 1393 1394 1395

1396 1357 1398 1399 l4us
14G7 1406 1405 1404 14C3
1402 1401 14G0 14C9 1410

S 75 § SIS ¢S 1 S P £ St U7 T g

1651 1652 1653 lo54 1655
1656 lo57 le58 1659 1660
1661 1662 1663 lobs le65
1666 lee? L668 looYy loe7¢0
PAGE ©
1671 1672 1673 1674 1675
1676 1677 1678 1679 1680
1681 1682 1683 1684 1685
————_le8a . Jesd. )88 6RO el —
[ Ty T T 13— Iy ——— sy ——— oy —  ——————— )
1936 1937 1938 1939 194G
1941 1942 1943 1944 1945
1540 1547 1948 1949 1950
PAGE 7

1951 1552 1953 1954 1955
1956 1957 1958 1959 1960
1961 1562 1963 1964 1965
1966 1967 1968 1969 1970
1971 1972 1973 1974 1975
1976 1977 1978 1979 1980
1981 1982 1983 1984 1985
1986 1987 1988 1989 1990
1991 1952 1993 1994 1995
1996 1997 1998 1999 2000

END OF DATA

PAGE 8 —

NUMBER OF INPUT BLOCKS PROCESSED G0040C

NUMBER OF OUTPUT BLOCKS PROCESSED 006400

END OF JOB

- ]

EQJ DKPR

——— e

Figure 39. SYSLST Output for Disk-to-Printer Sample Problems (UTDKPR2)
(Part 3 of 3)
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Assemkler 6

Program Name is Z.AS6. The Assembler 6 sample problem generates numbers
fron 3000 to 0001 in descending order and writes them to a 2318 direct
access storage facility. To execute the Assembler 6 sample problem, the
following job control cards are needed:

Col. 54 Col. 72

// JOB ASSEMBLY SANMPLE 6
// OPTION LINK,LIST, LOG, NOXREF
// EXEC ASSEMBLY
Assembler source deck (23 cards)

// EXEC LNKEDT

// PAUSE ASSGN SYS002 TO SCRATCH PACK

// ASSGN SYS002,X'cuu’

/7 VOL SYs002,0UTFILE

// DLAB 'SAMPLE PROBLEM FILE OF 2000 RECORDS 1hhhhnh', X
Col. 16
0001,66060,66080,' SAMPLE TEST '

// XTENT 1,000,000180000,000184002, ' hhhhhh',SYS002

// EXEC

/&

Note: Replace hhhhhh in the DLAB and XTENT ca:ds with the volume serial
number of the disk pack.

SYSIOG output is shown in Figure 17.
The following list summarizes the SYSLST output shown in Figure 40:
¢ Job control cards

s External symbol dictionary

Source program listing

Relocation dictionary

* Linkage editor storage map
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// JuB ASSEMBLY SAMPLE 6
/7 OPTION LENK.LIST+LUGsNOXKEF
// EXEC ASSEMBLY

EXTERNAL SYMBOUL DICTIONARY PAGE 1
SYMBOL TYPE ID ADDR LENGTH LD 1D

PC 01 0000CC 06017C
LJGFLZLZZ ER 02
1J6FO0ZZZ SO 03 0V018G 060202

R

D0S ASSEMBLER TEST PAGE i

LOC OBJECT CODE ADOR1 ADDR2 STMT SOURCE STATEMENT DUS CL3-1 08/10C/68

2 PRINT NOGEN $4650602

0000C0 3 START 0 $465C603

000000 0580 4 TESTGEN BALR 8,0 LUAD THE BASE REGISTER. $4650604

006002 5 USING *.8 $4650605

LO0C02 4100 B8llE 0012C 6 LA 13, SAVEAREA $4650606

7 OPEN OQUTFILE UPEN THE OUTPUT FILE. $4650607

000016 4130 0BBS (o888 15 LA 343000 GET STARTING RECURD VALUE. $4650608

00001A 4E30 8116 GGl118 16 NEXT cvo 3+DWD CONVERT THE VALUE TO DECIMAL. $4650609

00001€ F337 200B Bl16 (0008 00118 17 UNPK  11(4+2)+DWD UNPACK THE VALUE. 34650610

000024 96F0 20GE 0000E 18 oL L44 2) X *FO" MASK THE SIGN BIT. $4650611

19 PUT QUTFILE WRITE A RECORD UN DISK. $4650612

000034 4630 8018 00C1A 24 BCT 3.NEXT TEST FUR TASK COUMPLETE. $4650613

25 CLOSE OUTFILE CLOSE THE DISK FILE. $4650614

33 EQJ RETURN TO THE CONTROL PROGRAM. $4650615

36 OUTFILE DTFSD BLKSIZE=23,]0AREAL=Al, [OAREA2=A2, TYPEFLE=0UTPUT, C3$4650616

IOREG=(2) yRECFORM=F IXUNBs DEVICE=2314 $4650617

86 SDMODFO $4650618

0000E8 4040404040404040 263 Al oC 23Ct ¢ $4650619

Q0Q0FF 4040404040404040 264 A2 oC 23C*t ¢ $4650620

000118 265 DWD DS D $4650621

000120 266 SAVEAREA DS 90 $4650622

G00000 267 END TESTGEN $4650623
000168 585BC2D6D7C5D540 268 =C* $$BOPEN *
000170 5B85BC2C3D3D6E2C5 269 =C* $$BCLOSE"
000178 00000048 270 =A(QUTFILE}

RELOCATION OICTIONARY PAGE 1

-POS. 10 REL.ID FLAGS LDORESS

01 01 oc £00010
ol 01 ocC 000040
2} oL oc 000050
o1 02 18 00G059
01 o1 o8 066071
01 ol ac 000074
oL ol oc 3000A0
ol o1 ocC G0G0AS
o1 o1 08 000081
o1 o1 08 000089
o1 o1 08 0000C1
01 o1 08 0000C9
[} o1 o8 00C001
01 o1 o8 000009
o1 o1 o8 0000EL
o1 o1 oc 000178

NO STAVEMENTS FLAGGED IN THIS ASSEMBLY

L

Figure #40. SYSIST Output for Assembler (AS6) Sample Problems
(Part 1 of 2)
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// EXEC LNKEDT

Jos ASSEMBLV 08/10/68 DISK LINKAGE tDITUR DLAGNOSTIC OF INPUT

ACTION TAKEN MAP
LIST ENTRY

08/10/68 PHASE XFR—-AD LOCORE HICORE ODSK~AD ESD TYPE LABEL LOADED REL-FR
PHASE*** (002800 G(28CC 00<B81 2B 06 2 CSECT 00280G 002800
CSECT 1JGFOZZZ 00298C 0028C0

// PALSE ASSGN SYS002 TO SCRATCH PACK

// ASSGN S5YS(G2.X*230*

// VOL SYS002,0UTFILE

// OLAB *SAMPLE PROBLEM FILE GF 3000 RECORDS 1X30X30¢% X
0001+66060+6608G+* SAMPLE TEST *

// XTENT 140GC+C00180000+00018400G2+*X30X30*+5YS002

/1 EXEC

EDJ ASSEMBLY

— e e e e . e ——— - ———— —— — - — e o —— — —_ e —

Figure 40. SYSLST Output for Assembler (AS6) Sample Problems
(Part 2 of 2)
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Tape and Disk Sort/Merge =-- 2314 Application

Program Nawe is Z.SM6. The tape and disk sort/merge sample problem
rearranges the records produced by the Assembler 6 program in ascending
sequence and writes them kack to a 2314 direct access storage facility.
To execute the tape and disk sort/merge sample problem the following job
ccntrcl cards are needed:

Col. 54 Col. 72
// JOB SORT 2314
// PAUSE ASSGN SYsS001,SYS002,SYS003 TO SCRATCH PACK
// ASSGN sYsS001,S'cuu’
// ASSGN SYS002,X'cuu'
// ASSGN SYS003,X'cuu’
// VYOL SYs001,SORTOUT
/7 DLAB 'SORTED FILE OF 2000 RECORDS FOR UTILITIES 1hhhhhh', X
Col. 16
0001, 66080,66080,"' SAMPLE TEST '
// XTENT 1,000,000171000,000174002,'hhhhhh',SYS001
/7 VOL SYsS002, SORTIN1
// DLAB 'SAMPLE PROBIEM FILE OF 2000 RECORDS 1hhhhhh', X
Col. 16
0001,66080,66080,' SAMPLE TEST °*
// XTENT 1,000,000180000,000184002, * hhhhhh',SYS002
/7 VOL SYS003,SORTWK1
/7 DLAB 'SAMPLE PROCGRAM WORK AREA FOR SORT RUN 1hhhhhh', X

Col. 16
0001,66080,66080,' SAMPLE TEST ,
// XTENT 1,000,000184003,000187005, *hhhhhh',SYS003
// EXEC SORT
Sort/merge control cards (6 cards)
/&

Note: Replace hhhhhh in the DIAB and XTENT cards with the volume serial
numker of the disk pack.

SYSIOG output is shown in Figure 17.
The following list summarizes the SYSLST output shown in Figure 41:
e Job control cards
e Sort control cards
® Sort parameters

e Computed constants
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// J0B SURT 2314

// PAUSE ASSGN SYS001+SYSQC2+5YS003 TO SCRATCH PACK

// ASSGN SYS0OC1.X*230°

// ASSGN SYS0G2+X*230°*

// ASSGN SYSUG3.X231°

/7 VOL SYSQ01,SORTOUT

// DLAB *SORTED FILE OF 3C0C RECORDS FOR UTILITIES 1X30X30"'y X
0G01+66GB0+66GBG+* SAMPLE TEST *

£/ XTENT 1.006+000171C00,0001740024+*X30X3G"+SYS001

// VOL SYSO02+SORTIN1

// DLAB *'SAMPLE PRUBLEM FlLt GF 3000 RECORDS LX30X30%. X
G00l+66080+66U80+" SAMPLE TEST *

// XTENT 1,000+060180000+00C1640024+°*X30X30°¢5YSG02

// VOL SYS003,SOURTWK1

// DLAB *SAMPLE PROGRAM WORK AREA FOR SORT RUN IX31Xx31', X
C001+660B0+66C80s* SAMPLE TEST ¢

// XTENT 1,000+0C0184003+0001670054*X31X31",5Y5003

// EXEC SORT

70001 SORT FIELDS=(1ls4yA)FOGRMAT=81+SIZ£=3C00«WORK=1 $4830201
70051 RECORD TYPE=F+LENGTH=(15,+15) $4830232
70001 INPFIL BLKSIZE=75 $4830203
70001 OQUTFIL BLKSIZE=75 $4830204
70001 OPTIGN PRINT=ALLJLABEL={S+S)+STORAGE=22528 $4830205
76001 END $4830206

70501 NMAX = 0C013540

70511 B = (0001683

70521 G = COUUC443

70011 PHASE O ENDsNO DETECTED ERRGRS

EOJ SGRT

Figure 41. SYSLST Output for Tape and Disk Sort/Merge Sample Problem
(SM6)

Disk-to-Printer Utility

Program Name is Z.UTDKPR3. The disk-to-printer utility sample problem
lists the numbers handled by the Assembler 6 and tape and disk
sort/merge (2314 application) sample problems. To execute the
disk-to-printer utility sample problem, the following job control cards
are needed:

Col. 54 Col. 72
/7 JOB DKPR 2314 TO PRINTER
// PAUSE ASSGN SYS004 TO SCRATCH PACK
// BSSGN SYS004,X*cuu'
// PAUSE ASSGN SYS005 TO THE PRINTER
// ASSGN SYS005,X'cuu’
// UPSI 000
/7 VOL SYS004, UIN
// DLAB *SORTED FILE OF 2000 RECORDS FOR UTILITIES 1hhhhhh', X

Col. 16
0001, 66080,66080,' SAMPLE TEST '
// XTENT 1,000,000171000,000174002,'hhhhhh",SYS004
// EXEC DKPR
Disk-to-printer utility control cards (2 cards)
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Note: Replace hhhhhh in the DLAB and XTENT cards with the volume serial
number of the disk pack.

SYSIOG output is shown in Figure 17.

The following list summarizes the SYSLST output shown in Figure u42:

¢ Job control cards

e Disk-to-printer control cards

e Utility parameter statements (10 lines)

e Numbers 0001-3000 (600 lines)

e NUMBER OF INPUT BLOCKS PROCESSED 000600

e NUMBER OF OUTPUT BLOCKS PROCESSED 000600

e END OF JOB
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/7 JUB DKPR 2314 TO PRINTER

// PAUSE ASSGN SYS(04 TO SCRATCH Pack

// ASSGN SYS(G4eX*230°

// PAUSE ASSGN SYSUG5 TO THE PRINTER

// ASSGN SYSCO5.X*O0E*

/7 UPSI 0G0

// VUL SYSUC4. UIN

// DLAB *SORTED FILE OF 300C RECORDS FOR UTILITIES
0001 +6608Cs06ULBO«" SAMPLE TEST *

// XTENT 1+GGO+00GCLT710CG+GCC1740024+2X3GX30 +5YSO04

// EXeC DKPR

1X30X3G"'e

PAGE 1

/1 UDP TL+FF4A={75+75)48=(120)+0C+S51+PY,E=(2314) $4610201
// END $4610202
DISK TO PRINT UTILITY
INPUT RECORD LENGTH 0075
OUTPUT RECORD LENGTH 0120
INPUT BLOCK LENGTH 0GGO75
OUTPUT BLOCK LENGTH 00120
OUTPUT OPTION PRINT CHARACTER
2 INPUT,2 OUTPUT AREAS ASSIGNED
RECORD FORMAT FIXED
TYPE LIST
STARTING RECURD NUMBER (C0000CGO1L
INPUT DEVICE TYPE 2314
e
001 0002 GGo3 0004 0065
0066 06007 coo08 0009 0010
Joll o0ol12 0613 0014 0015
GOla— 3033 QCla 0018 Q020
T TroT o —
0256 0257 0258 0259 0260
0261 0262 0263 0264 0265
0266 0267 0268 0269 0270

Figure 42. SYSLST Output for Disk-to-Printer Sample Problems (UTDKPR3)

(Part 1 of 5)
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0271 Ge72 06273 G274 0275

G276 w277 G278 L2179 ¢28C
G281 G282 0283 0284 U285
o3 T T — e e T ee———— e ————e——————
G536 €537 0538 8539 G540
0541 G542 C543 0544 G545
0546 0547 0548 0549 G55¢
PAGE 2
0551 0552 0553 0554 G555
€556 G557 G558 0559 [*2-1.17]
0561 G562 0563 0564 0565

U806 c8c7 088 €809 G8lo

c8l11 0812 0813 0814 u8lis

08le6 0817 o8ls o819 (820

0821 0822 0823 0824 0825

0826 0827 08z8 0829 G830

PAGE 3

0831 0832 0833 0834 0835

c836 0837 0838 0839 0840

0841 0842 0843 0844 0845
——— QB [Re3— 084Gl —. 84— g8
————aoor U T Trvovr T Tuer T o

1086 1c87 1688 189 1090

1691 1062 1093 1094 1095

1096 1C57 1098 1099 1160

i1ol 1102 1163 live 1105

1106 1107 1108 1169 1110

PAGE 4

Figure 42. SYSLST Ooutput for Disk-to-Printer Sample Problems (UTDKPR3)
(part 2 of 5)
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il11 1112 1113 1114 ills

1116 1117 1118 1119 1120
1121 1122 1123 1124 1125
————— 2 RS 28 20 13—

1371 1372 1373 1374 1375
1376 1377 1378 1379 1380
1381 1382 1383 1384 1385
1386 1387 1388 1389 1396
PAGE 5
-
1391 1392 1393 1394 1395
1396 1367 1398 1399 1400
1401 14C2 1403 1404 1405
1406 1407 1408 1409 1410

1651 165G 1658 1659 1660
1661 1662 1663 lo64 1665
1666 1667 1668 1669 1670
PAGE 6
1671 1672 1673 1674 1675
1676 1677 1678 1679 1680
lo81 1682 1683 1684 . 1685
———— Al e —JefR8 . —Je80—  —pee— . —
1931 1932 1933 1934 1935
1936 1937 1938 1939 1940
1941 1942 1943 1944 1945
1946 1947 1948 1949 1950

PAGE 7

Figure 42. SYSLST Output for Disk-to-Printer Sample Problems (UTDKPR3)
(Part 3 of 5)
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1951 1952 1953 1954 1955
1956 1957 1958 1959 196C
1961 1662 1963 1964 1965
Ghs 1G4 g 19 —_——
e
2211 2212 2213 2214 2215
2210 2217 b 2219 2220
2221 2222 2223 2224 2225
2z26 22217 2228 2229 2230
PAGE 3
-
2231 2232 2233 2234 2235
2236 22317 2238 2239 2240
2241 2242 2243 2244 2245
2246 2247 2248 2249 2250
e e R
2486 2487 2488 2489 249¢
2491 2492 2493 2494 2495
2496 2461 2498 2499 2500
2501 2502 2503 2504 2505
2506 2507 2508 2509 2516
PAGE 9
2511 2512 2513 2514 2515
2516 25117 2518 2519 2520
2521 2522 2523 2524 2525
—————— 2B gEAm—  ——Q&26 . —2R20— 2530
T —=ves ——— 276l ———  Zres —— 25y 0 o — ]
2171 2772 2773 27174 2775
2776 277117 2178 2779 2780
2781 2782 2783 2784 2785
2786 2787 2788 2789 2790
PAGE 10

Figure 42. SYSLST Output for Disk-to-Printer Sample Problem (UTDKPR3)
(Part 4 of 5)
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2791 2792 2193 2794 2795

2790 2757 2796 2799 280C
z o —— T ——————— T ——————— e — e ———]
2986 2587 2988 2989 299¢
2991 2592 2993 2994 2995
2996 2957 29%8 2999 3900

END OF DATA
PAGE 11

NUMBER OF INPUT BLOCKS PROCESSED 00C600
NUMBER OF OUTPUT BLOCKS PROCESSED 00060C0
END UF JuB

EUJ DKPR

Figure 42. SYSLST Output for Disk-to-Printer Sample Problem (UTDKPR3)
(Part 5 of 5)
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Autotest

Program Name is Z.AT1l. The Autotest sample problem demonstrates to the
problem programmer some of the more useful features of Autotest.
Basically, the program is a two-step loop that:

1. Reads a data card, and

2. Moves certain fields of the card to designated storage areas.

This simple loop is repeated five times before the end-of-job routine is
_entered. The Autotest sample problem source program listing is shown in
Figure 43.

If the Autotest sample problem is run in a multiprogramming system,
no core may be allocated to the foreground area (F1 and F2=0K).

All Autotest control cards have a ./ punched in columns 1 and 2,
respectively. The first and second Autotest control cards perform any
phase and control section qualification included in the test deck.
Because the example has only a single phase and one control section, no
modification is required and these two cards could be eliminated.

Autopatch capabilities are demonstrated by the next six control
cards, resulting in the following action:

e A new instruction is added to the program between two other existing
instructions.

e One instruction is exchanged for another.
e The assembled value of a constant is changed.

Another important function of Autotest is demonstrated by the test
request cards (./ TR). The first of these cards initiates test request
Nunber 001, and the following continuation card initiates test request
Number 002. These two cards result in the following:

* The 16 general registers and the two areas of storage at SYMA and
SYMC+3 are displayed prior to executing the instruction at THERE.
(Because there are five data cards, this request will be executed
five times.)

* The storage locations IN+75 and IN+76 are displayed for only the
second and fourth data cards as specified by the ON parameters.

The ./ PCC card (program control card) gives a normal end-of-job
storage printout. This printout can have one or more formats.

The user installation must define the work area for Autotest if
nonst andard lakels are used. 1In the case of nonstandard labels, the job
control cards required are: DLBL and EXTENT. The file name in the VOL
card must be IJSYSAT. Twenty tracks are required in the EXTENT card.
Only one work area may be assigned and it must be continuous unless the
split-cylinder concept is used. If this concept is used, refer to 1IBM
System/360 Disk Operating System, Svstem Control and System Service
Programs, Form C24-5036. For additional information concerning Autotest
work files, refer to IBM System/360 Disk Operating System, Autotest,
Form C24-5062.
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The job control cards used in executing the Autotest sample problem
are:

/7 JOB AUTOTEST
/7 OPTION SYM,LINK
//7 EXEC ASSEMBLY
AUTOTEST SOURCE DECK (27 cards)
yZ
// EXEC ATLEDT
./ PHQ AARAAAAA
./ CSQ CSECT1
./ ADD THERE -6,40
MVC SYMB,SYMA *D203A08EAQ086
./ EXC BC2,2
* 4710A034
/ OON SYMA, 2
* 0000000000000000
/ TR THERE, ,CPIL,SYMA,SYMC+3,,C,G
Col. 16
DSP,IN+75, IN+76,(2,4,2),B
./ PCC AMS,AMS, 2000
// EXEC
AUTOTEST DATA DECK (5 cards)
/%
./ ATEOF

SYSIOG output is shown in Figure 17.
The following list summarizes the SYSLST output shown in Figure 43:
e Job control cards
e External symbol dictionary
e Source program listing
e Relocation dictionary
e Cross-reference
e Linkage editor input diagnostic
e ./ Autotest control cards (11 cards)
e Autotest data (5 cards)
e Test requests
e Normal EOF storage dump

e EOJ AUTOTEST

Autotest Problem Test Results

For the following discussion, refer to the circled letters on the SYSLST
output for the Autotest sample problem, Figure 43. The Autopatch
control card (./ ADD THERE-6,40) inserts an additional instruction
between statement numbers 10 and 11 (see A). The core dump at the end
of the program shows that the instruction at MVC2 (see E) has been
replaced by a supervisor call (SVC 254). This instruction forms a link
to the ratch area in storage. The actual patch is displayed at (F) and
consists of two MVC instructions and SVC 255 which forms the return link
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to the instruction located at THERE. The instruction (./ EXC BC2,2)
causes the instruction at BC2 (see B) to be replaced by SVC 253. The
core dump shows the resulting patch at points G and i. Finally, the
constant at C is changed from one to zero before program execution. The
test requests at location THERE (see D) are shown on a separate page of
the listing (Figure 43). Test request Number 1 is displayed a total of
five times, once for each data card. Test request Number 2 appears only
for the second and fourth data cards. The rest of the printout contains
the normal EOJ core dump.

// JUB AUTUTEST
/7 OPTIGN SYM4LINK
/7 EXEC ASSEMBLY

cXTERNAL SYMBOL UICTIUNARY
SYMBUL TYPE 10 AULR LENGTH Lb 10

CSECTL Su Q01 000C00 00G084

LLC UBJECT CLDE ADUR1 ADDR2 STMT SUURCE STATEMENT DUS CL3-0
i RePRO $4590001
2 PHASE AAAAAAAA,S $4590002
€0C00C 3 CSECT1 START O $4590003
600002 4 R2 EQuU 2 $4590004
00G003 5 K3 £QU 3 $4590005
CGQ00A 6 R10 EQU 10 $4590006
G00000 05A0 7 HERE BALR R104+0 $4590007
600002 8 USING *,R10 $4590008
600002 4520 AOl8 0001A 9 BALL BAL R2sREAD $4590009
CG0006 L203 AOB6 AD40 00088 OOO#Z@-’IO NVCL MVC SYMA(4),IN+10 $4590010
G0000C D2G3 AQ92 AUBL 00094 00083 11 MvVC2 MvC SYMC(4), IN+75 $4590011
000012 483G AC92 00096@-—14 THERE LH R39SYMC $4590012
000016 47FC A0GO 00002 © 13 BCL BL 159 HERE+2 $4590013
000014 14 RcAD EQU * $4590014
15 CHAN =XCP  CARDCCB $4590015
lo+* 360N-CL-453 EXCP CHANGE LEVEL 3-0
O0001A 5810 AOQAE oooso 17+CHAN L 1y=A(CARUCCS)
0QCOiE CAUC 18+ SVL 4]
19 WALT1 WAIT CARDCCH $4590016
20+% 360N-CL-453 WAIT CHANGE LEVEL 3-0
000040 5810 AOAE 00080 Z1+WAITL L 1,=A(CARDLCB)
G00C24 9180 1002 00002 22+ ™ 2(1),X* 80"
GLCG28 4710 ALZC 0GO02E 23+ B8O *+6
00002C CAQ7 24+ Sve 7
Q00C2E 9101 A09A 0009C 25 TEST2 ™ CARDCCI +4s1 $4590017
000032z 0712 @‘26 BC2 BCR 1yr2 $4590018
000634 G7F2 27 BCR1 BCR 155 R2 $4590019
26 EQGY EUJ $4590020
29+% 360N-CL-453 ECGJ CHANGE LEVEL 3-0
000C36 CAOE 30+E0J SvC 14
000038 404040404C404040 31 IN oc CLBO" * $4590021
00C0C88 CCCCCCC100000001 c}>32 SYMA ue 2F*'1°* $4590022
000GS0O €C0CO000 33 SYMB oC Fro* $4590023
G00C94 CLceccoo 34 SYMC oC 2H* 0" $4590024
35 CARDLCB (L8 SYSIPT,CARDCCH $4590025
36+% 360N-CL-453 CCB CHANGE LEVEL 3-0
406098 0000 37+CARDCCE  OC XL2'0* RESIDUAL CUUNT
(OCC9A CCoC e+ oC XL2'0' CUMMUNICATIONS BYTES
000G9C Ccooo 39+ oC XL2%0® (Sw STATUS BYTES
00009 0C 40+ oc ALL(0) LUGICAL UNIT CLASS
GLOO9F 01 41+ uC AL1(1) LOGICAL UNIT
00C0ACG 00 42+ oc Xi1t'0*
0000A1 CO00A8 43+ oc AL3(CARDCCW} CCW ADDRESS
G000A4 CO 44+ oc 8'00000000* STATUS BYTE
GOCCAS €C0000 45+ uc AL3(0)} CSW CCW ADURESS
CGQ00A8 G20000382C0CCLC50 46 CARDCCW CCw 24INs32,80 $4590026
£Q0000 47 END HERE $4590027
0CCCBO CoOCO098 48 =A{CARDCCB)

KELOCATION DICTIONARY

PLS. LD REL.1D FLAGS ADDRESS

[*23 ol 08 0000AL
0l ol c8 0000A9
o1 o1 oc 000080

Figure 43. SYSLST Output for Autotest Sample Problems (Part 1 of 4)
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SYMBUL LEN VALUE

BALL 0CuC4 ©COOGC2
bLKl 0LLGz 000034
bLi 0CCC4 00G6Clé
blL< 0G0C2 000G32
CAROCLE ©C002 000098
CAKDCCW  0CCO8 0Q000A8
CHAN 000C4 00001A
CSECTL 0C0C1 0GU000
ECY GGCC2 000036
HERE 0C60C2 0c0GeCC
IN 00C8G 000058
MvCl Q00C6 CCO00Ge
mVe2 0CCLs6 00o00C
REAU GG0001 000014
Ki0 0C0C1L 0000GA
[\ %] Q00C1 000C02
R3 00001 000003
SYMA 06004 000088
SYMB C0CC4 000090
Syme 6CC02 000094

TeST2 00CC4 00002E
THERE 0GCC4 CO0012
WAITL 0C0C4 0CGCeO

CEFN

Q009
0Ge7
Co13
C026
G037
0046
ocL7
0003
G030
0007
C031
CG10
0011
0014
0006
0004
0005
€632
0033
G054
0025
001z
€021

0017
Q043

0013
0010

Q00C9
ooc?
060y
001¢
0oic

0011

0021

0047
0011

0008
0026

0012

NU STATEMENTS FLAGGED IN THIS ASSEMBLY

CROSS—REFERENCE

0025 00438

0046

0027

// EXeC ATLEDT

L1ST

Jlb  AUTGTEST

ACTION TAKEN MAP

PHASE AAAAAAAA,S

LIST ENTRY

AUTUTEST UISK LINKAGE EVDITOR DIAGNUSTIC OF

INPUT

$4590002

PHASE  XFK-AU  LUCUKE

HICORE

LSK-AD ESD TYPE LAbEL

LUADED REL-FR

LAAAAAAA  GOZOUG C0c000 QULOB3 21 5 2 LSELT CSECTL 002000 002000
Svi= CARD-IMAGE PPA-TPA ERROR/S
o/ PHU AAAAAAAA
o/ CSG LOECTL
«/ ADD THERE-6540 00200C
254 MVC SYMBsSYMA *D203A08EAQ86
o/ EXC BLZ242 002032
253 *#4710A034
o/ CON SYMA,2 002088
*000G000G0CG00G00
t2-23 0Cl o/ TR THERE » sUPL9SYMA,SYMC+3,+4C,6 C 002012
co2 DSPyIN+755IN+T65 (254 92) 4B
o/ PLL AMS,AMS, 2000
Figure 43. SYSLST Output for Autotest Sample Problems (Part 2 of 4)
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/1 EXEC

TEST REwLEST I 001 UN 00001

REGO 0000FBY0 00002098 9€002006 00602000 OCOOFF8C 00Q0FC15 AC00213C €0000002
KEGS 00000043 occooooc 56002002 000C2u00 006002C38 00063C38 00000180 00¢00088B
002088 GO0 01 0001 AAAA

TEST REQUEST ID 001 ON 00062

REGO 000CFBIGC 00002098 8C002006 FFFFC1CL 0000FF&C 0000FC15 A000213C 60000002
REGB 00CG0043 00000000 50002002 00002000 00002C38 00003C38 00000180 €0000088B
00zC68 C 0 0 2 0002 BbBB

TEST REQUEST ID 002 uN (€0002

002083 czcz
8B

TEST REWUEST 1D 001 UN 00003

REGO 00COFBSO 00002098 80002006 FFFFC2C2 OCOOFF8C Q000FC15 A000213C €0000002
REG8 00000043 00000600 56002002 000C2000 00002C38 00003C38 00000180 00000088
002088 C 0 0 3 0003 ccecec

TEST REGUEST I0 001 ON 00004

REGO 00C0FBS0 0Cov2098 80002006 FFFFC3C3 OO0COFF8C 0000FC15 AD00213C €0000002
REGS 00600043 0C000000 5€002002 00002000 00002C38 00003C(38 00000180 00000088
00288 0 0 C 4 0004 DDUDLD

TEST REQUEST Ib 002 UN 00004

002083 C4C4
oD

TeST REQUEST 10 001 ON 00005

KEGO 0CO0FB90 00002098 8CC02006 FFFFC4C4 OCOOFF8L 0000FC15 A000213C 00000002
REGH Q0000043 06000000 50002002 000Cz2000 00002C38 00003C38 00000180 00000088
002088 C 0 C 5 000> tE EEE

LIST OF PHASE-NAMES

AAAAAAAA FETCH 002000 002083

NGRMAL END OF JOb
USER PSw — FF150G0E70002038

GR 0-7 0QOOFB9C 00002098 80002006 FFFFC5C5 Q00O0FF8C 0000FC15 A000213C 00000002
GR 8-F 00000043 00000000 50002002 00002000 00002(38 00003C38 000001BO 00000088
FR 0-6 4131998D1F000000 4153255060400000 BE7C2000E9886200 0000000000000000

CUMREG FOF101F0 FlelFeoFs 20002000 €000C00C0 00000000 00000GOO Cl4t3Dé E3C5£2E3 O0COFFFF 000020B3 00002083 0000

Figure 43. SYSLST Gutput for Autotest Sample Problems (Part 3 of #)
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—LABEL LENGTH- 0000

s2 BALL
Sl CSECTL MVC1 @\HVCZ THERE BC1 READ
C02000 G5A04520 A0180203 AQ86A040 GAFEQ700 002010 07C00AFC 070047F0 A0005810 AOAEQAQO
o]

K
MN BALRBAL MVC SVC BCR BCR SvC BCR 8C L SvC

s2 EOJ
S1 WALITL TEST2 G\BCZ BCR1 IN
004620 5810ACAE 91801002 4710A02C 0A079101 0062030 AO9ADAFL O7F20A0E 615C4040 40404040
CH 2 / *
MN L TM LPR BC SVC TH svC BCR SVC STH STH STH

002040 404C4040 46404040 40404040 40404040 002050 40404040 40404040 40404040 40404040
cH
MN STH STh STH STH STH STH STH STH STH STH STH STH STH STH STH STH
€02060 DITTO

Q0FFAC  O7C1FFGO 22FC120C 0002C1C1 cicicicl OGFFBO €1€11200 04001200 04101400 09001400
CH A A A A AAA A A
MN BCR LTORLTR LTR SPM LTR SPM NR ISK NR
OOFFCO 09011400 02000000 20830020 38090000 QGFFDO 00000100 00000000 00FF0000 20830000
CH
MN ISK NR LPDR LER LPDR
CQFFEQU 12060100 12000103 12000200 12000201 OCFFFQ 12000300 12000300 00000000 00000000

MN LTR LTR LTR LTR LTR LTR

EUJ AUTOTEST

Figure 43. SYSLST Output for Autotest Sample Problems (Part 4 of 4)

Multiprogramming

Multi programming capabilities are demonstrated by the multiprogramming
sample problem. A control program supporting multiprogramming is
required. A card-to-printer utility macro lists fifteen test cards
containing the instructions and necessary operator commands to initiate
the job in the foreground-one (F1) area. The card-to-printer utility
macro is first cataloged and then assembled and executed as a background
job. The fifteen test cards are listed on the printer. When the last
card in the reader has been read and processed, the following message
will be printed on SYSILOG:

OPOBA INTERV REQ SYSRDR ...

To clear the intervention required condition on the reader, the
opera tor should enter the following two cards in the reader and ready
the device:

/&
// PAUSE REFER TO PRINTER FOR ADDITIONAL INSTRUCTIONS

The operator can now initiate this same program in the foreground area
by following t