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PREFACE

This publication describes how to
compile a COBOL program using the Program
Product IBM DOS/VS COBOL Compiler. It also
describes how to link edit the resulting
object module, and execute the program.
Included is a description of the output
from each of these three steps: compile,
link edit, and execute. This publication
explains features of the DOS/VS Compiler
and Library, and available options of the
operating systenm.

This publication is logically and
functionally divided into four parts.
I contains information useful to
programmers who are running COBOL programs
compiled on the DOS/VS Compiler, under the
control of the IBM Disk Operating System
Virtual Storage. Part I covers such topics
as job control language, library usage, and
interpreting output.

Part

Part II contains supplemental
information on the use of the language as
specified in the publication IBM DOS_Full
American_ National Standard COBOL, Order
No. GC28-6394, and should be used in
conjunction with this publication for
coding COBOL programs. Part II covers in
detail such topics as file organization,
file label handling, and record formats.
Part II is intended as reference material
for language features that are primarily
system-dependent.

Part III contains information on
programming technigues useful to the
programmer running COBOL programs compiled
on the DOS/VS Compiler. Topics such as
coding considerations, table handling
considerations, and formatting data are
covered in Part III.

Part IV contains error determination
information. 'This part covers such topics
as program debugging and program testing.

Diagnostic messages generated by the
DOS/VS Compiler and Library and their
accompanying documentation can be found in
this publication.

Information on installing the DOS/VS
Compiler and Library can be found in the
following publication:

IBM DOS/VS COBOL Compiler and Library,

No. SC28-6479.

Wider ranging and more detailed
discussions of the DOS/VS System are given
in the following publications:

Introduction to DOS/VS, Order
N0o.*GC33-5370

DOS/VS_System_ Generation, Order
No. GC33-5377

DOS/VS System Management Guide, Order
¥o. GC33-5371

DOS/VS_Data_Management Guide, Order
No. GC33-5372

DOS/VS Supervisor and I/0 Macro
Reference, Order No. GC33-5373

DOS/VS Access Method Services, Order
No. GC33-5382

DOS/VS System Control Statements, Order
No. GC33-5376

DOS/VS System Utilities Reference, Order
No. GC33-5381

DOS/VS Messages, Order No. GC33-5379

The following publications provide
detailed information on the IBM 3886
Optical Character FReader:

IBM 3886 Optical Character Reader
General Information Manual, Order
No. GA21-9146

IBM 3886 Optical Character EReader Input
Document Design and Specifications,
Order No. GA21-9148

DOS/VS_Planning Guide for the IBM 3886
Optical Character EReader, Model 1, Order
No. G6C21-5059

The following publications provide
information on the IBM DOS/VS Sort/Merge
Program Product, Program Number 5746-SM1,
and the DOS Sort/Merge Program Froduct,
Program Number 5743-SM1:

IBM _DOS/VS_ Sort/Merge General
Information, Order No. GC33-4030

IBM DOS/VS Sort/Merge Program Product
Design Obijectives, Order No. GC33-4027

IBM DOS/VS Sort/Merge Installation
Reference Material, Order No. SC33-4026

IRM_DOS_Sort/Merge Programmer's Guide,
Oorder No. SC33-4018

The titles and abstracts of related
publications are listed in IBM_System/360
and Svstem/370 Bibliography, Order
No. GA22-6822.
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FEATURES OF THE PROGRAM PRODUCT DOS/VS COMPILER

The IBM DOS/VS COBOL Compiler includes

the following features:

e Object Code:
°

(1) Optimized Object Code -- which
results, when specified, in up to
30% space saving in object program
generated code and global tables
as compared with Version 2 of the
IBM DOS Full American National
Standard COBOL Compiler. The
space saved depends on the number
of referenced procedure-names and
branches, and on 0l-level data
names.

(2) Double-Buffered ISAM -- allows
faster sequential processing of
indexed files.

(3) The MOVE Statement and Comparisons
-- when a MOVE statement or a
comparison involves a one-byte
literal, generated code for the
move and the comparison saves
object program space and
compilation time.

(4) DISPLAY Routines -- the DISPLAY
routine has been split into
subsets for efficient object
program code.

¢ Alphabetized Cross—-Reference Listing
(SXREF) -- for easier reference to
user-specified names in a program.
SXREF performs up to 25 times faster
than the source-ordered cross-reference
(XREF) feature of Version 2 of the IBM
DOS Full American National Standard
COBOL Compiler. The larger the source
program, the more that performance is
improved. Total compilation time is up
to 2 times faster.

e Debugging Facilities:

(1) Symbolic Debug Feature -- which
provides a symbolic formatted dump
at abnormal termination, or a
dynamic dump during program
execution.

(2) Flow Trace Option -- a formatted
trace can be requested for a
variable number of procedures
executed before abnormal
termination. -

(3) Statement Number Option --
identifies the COBOL statement

being executed at abnormal
termination.

(4) Expanded CLIST and SYM -- for
detailed information about the
Data Division and Procedure
Division. .

(5) Relocation Factor -- can be
requested to be included in
addresses on the object code
listing, for easier debugging.

(6) Working-Storage Location and Size
-- When CLIST and SYM are in
effect, the starting address and
size of Working-Storage are
printed.

(7) Syntax-Check Feature -- optionally
provides a quick scan of the
source program without producing
object code. Syntax checking can
be conditional or unconditional.

(8) WHEN-COMPILED Special Register --
makes the date-and-time-compiled
constant carried in the object
module available to the object
program. This special register is
a programmer aid .that provides a
means of associating a compilation
listing with both the object
program and the output produced at
execution time.

e Device Support -- the following devices

can be specified in addition to devices
supported by the IBM DOS Full American
National Standard COBOL compilers:
5203,3203 -- line printers

3211 -- 150-character printer

3330,3340 -- mass storage (direct
access) facilities

3540 -- Diskette input/output unit
3410,3420 -- tape utility devices

2560,3504,3505,3525,3881,3886,5425 --
advanced unit-record devices

ASCII Support -- allows creation and
retrieval of tape files written in the
American National Standard Code for
Information Interchange (ASCII).

e VSAM (Virtual Storage Access Method)

Support -- provides fast storage and

Features of the Program Product DOS/VS Compiler 7
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retrieval of records, password
protection, centralized and simplified
data and space management, advanced
error recovery facilities, plus system
catalog. COBOL supports indexed
(key-sequenced) files and sequential
(entry-sequenced) files. Records can
be fixed or variable in length.

FIPS (Federal Information Processing
Standard) Flagger -- issues messages
identifying nonstandard elements in a
COBOL source program. The FIPS Flagger
makes it possible to ensure that COBOL
clauses and statements in a DOS/VS
COBOL source program conform to the
Federal Information Processing
Standard.

Lister -- provides a specially
formatted source listing with embedded
cross-references for increased
intelligibility and ease of use. A
reformatted source deck is available as
an option.

Generic Key Facility for ISAM Files --
sequential record retrieval can be

SN28-1063

requested using a search argument
comprised of a user-specified number of
high-order characters (generic portion)
of the NOMINAL KEY. The user need not
specify a full or exact search key.
This feature is supported via the START
verb.

MERGE_Support -- combines from two to
eight identically sequenced files on a
set of specified keys and makes records
available, in merged order, to an
output procedure or a sequential output
file.

Verb profiles -- facilitates
identifying and locating verbs in the
COBOL source program. Options provide
a verb summary or a verb
cross-reference listing which includes
the verb summary.

Execution-time statistics -- maintains
a count of the number of times each
verb in the COBOL source program is
executed during an individual program
execution.
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COBOL has undergone considerable
refinement and standardization since 1959.
A standard COBOL has been approved by the
American National Standards Institute, an
industry-wide association of computer
manufacturers and users. This standard is
called American National Standard COBOL.
IBM Full American National Standard COBOL
is compatible with American National
Standard COBOL and includes a number of
extensions to it as well.

En IBM COBOL program may be processed by
the IBM DOS/VS System. Under control of
the operating system, a set of COBOL source
statements is translated to form a module.
In order to be executed, the module in turn
must be processed to form a phase. The
reasons for this will become clear later.
For now it is sufficient to note that the
flow of a COBOL program through the
operating system is from source statements
to module to phase.

The DOS/VS System consists essentially
of a control program and a number of
processing_ programs, and data management.

CONTROL PROGRAM

The components of the control program
are: the Supervisor, Job Control
Processor, and the Initial Program Loader.

SUPERVISOR

The main function of the Supervisor is
to provide an orderly and efficient flow of
jobs through the operating system. (A job
is some specified unit of work, such as the
processing of a COBOL program.) The
Supervisor loads into the computer the
phases that are to be executed. During
execution of the program, control usually
alternates between the Supervisor and the
processing program. The Supervisor, for
example, handles all requests for
input/output operations.

JOB CONTROL PROCESSOR

The primary function of the Job Control
Processor is the processing of job control

INTRODUCTION

statements. Job control statements
describe the jobs to be performed and
specify the programmer's redquirements for
each job. Job control statements are
written by the programmer using the job
control language. The use of job control
statements and the rules for specifying
thenm are discussed later.

INITIAL PROGRAM LOADER

The Initial Program Loader (IPL) routine
loads the Supervisor into storage when
system operation is initiated. Detailed
information about the Initial Progranm
Loader need not concern the COBOL
programmer. Anyone interested in this
material, however, can find it in the
publication DOS/VS System Manragement Guide.

PROCESSING_PROGRAMS

The processing programs include the
COBOL conmpiler, service programs, and
application progranms.

SYSTEM SERVICE PROGRAMS

The system service programs provide the
functions of generating the systen,
creating and maintaining the library
sections, and editing programs into disk
residence before execution. The system
service programs are:

1. Linkage Editor. The Linkage Editor
processes modules and incorporates
them into phases. A single module can
be edited to form a single phase, or
several modules can be edited or
linked together to form one executable
phase. Moreover, a module to be
processed by the Linkage Editor may be
one that was just created (during the
same job) or one that was created in a
previous job and saved.

The programmer instructs the Linkage
Editor to perform these functions
through job control statements. 1In
addition, there are several linkage
editor control statements.
Information on their use is given
later.

Introduction 11



2. Llibrarian. The Librarian consists of
a group of programs used for
generating the system, maintaining and
reorganizing the disk library areas,
and providing printed and punched
output from the libraries. The system
libraries are: the core image
library, the relocatable library, the
source statement library, and the
procedure library. In addition, the
Librarian supports private core image,
relocatable, and source statement
libraries. Detailed information on
the Librarian is given later.

APPLICATION PROGRAMS

Application programs are usually
programs written in a higher-level
programming language (e.g., COBOL). All
application programs within the Disk
Operating System/Virtual Storage are
executed under the supervision of the
control program.

IBM-SUPPLIED PROCESSING PROGRAMS

The following are examples of
IBM-supplied processing programs:

1. Language tramnslators, e.g., DOS/VS
C0BOL, which translate source progranms
written in various languages into
machine (or object) language.

2. Sort/Merge

3. Utilities

DATA MANAGEMENT

A third important class of components is
data management routines. These are
available for inclusion in problem programs
to relieve the programmer of the detailed
programming associated with the transfer of
data between programs and auxiliary
storage.

MULTIPROGRAMMING

Multiprogramming refers to the ability
of the system to control more than one
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program concurrently by interleaving their
execution. This support is referred to as
fixed part