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Notices

References in this publication to IBM products, programs, or services do not
imply that IBM intends to make these available in all countries in which IBM
operates. Any reference to an IBM product, program, or service is not intended
to state or imply that only IBM’s product, program, or service may be used. Any
functionally equivalent product, program, or service that does not infringe any of
IBM’s intellectual property rights may be used instead of the IBM product,
program, or service. Evaluation and verification of operation in conjunction with
other products, except those expressly designated by IBM, is the user’s respon-
sibility.

IBM may have patents or pending patent applications covering subject matter in
this document. The furnishing of this document does not give you any license to
these patents. You can send license inquiries, in writing, to the IBM Director of
Commercial Relations, IBM Corporation, Purchase, NY 10577.

This publication could contain technical inaccuracies or typographical errors.

This publication may refer to products that are announced but not currently
available in your country. This publication may also refer to products that have
not been announced in your country. IBM makes no commitment to make avail-
able any unannounced products referred to herein. The final decision to
announce any product is based on IBM’s business and technical judgment.

Imnartant channac ar additinone to tha tewt ara indicatad hyv 2 vartical lina (1) 10
implriant Cnanges Or atGGiuCns 1€ i€ 18Xt ard nGiCai€l Oy a veriCai inc {j; 10
the left of the change or addition. Refer to the “Summary of Changes” on

page xv for a summary of the changes to the COBOL/400 licensed program and
how they are described in this publication.

This publication contains examples of data and reports used in daily business
operations. To illustrate them as completely as possible, the examples include
the names of individuals, companies, brands, and products. All of these names
are fictitious and any similarity to the names and addresses used by an actual
business enterprise is entirely coincidental.

This publication contains small programs that are furnished by IBM as simple
examples to provide an illustration. These examples have not been thoroughly
tested under all conditions. IBM, therefore, cannot guarantee or imply reliability,
serviceability, or function of these programs. All programs contained herein are
provided to you "AS 18”. THE IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE ARE EXPRESSLY DISCLAIMED.
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Programming Interface Information
This publication is intended to help the customer write COBOL/400 programs.

This publication also documents General-Use Programming Interface and Asso-
ciated Guidance Information.

General-Use programming interfaces allow the customer to write programs that
obtain the services of the COBOL/400 compiler.

General-Use Programming Interface and Associated Guidance Information is
identified where it occurs, either by an introductory statement to a chapter or
section or by the following marking:

| General-Use Programming Interface

General-Use Programming Interface and Associated Guidance Information...

l End of General-Use Programming Interface

Trademarks and Service Marks

The following terms, denoted by an asterisk (*) in this publication, are trade-
marks of the IBM Corporation in the United States and/or other countries:

AD/Cycle Application System/400 AS/400

CICS/400 COBOL/400 IBM

IBMIink Operating System/2 Operating System/400
0s/2 0S/400 PROFS

RPG/400 SAA SQL/400

System/370 Systems Application 400

Architecture

The following term, denoted by a double asterisk (**) in this publication, is a
trademark of another company as follows:

FLOW-MATIC Sperry Rand Corporation
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About This Manual

This manual provides information an application programmer needs to write,
compile, test, debug, and run COBOL/400" programs on the IBM* Application
System/400* (AS/400%) system.

This manual refers to other IBM publications. These publications are listed in
the “Bibliography” on page 381 with their full title and base order number.
When they are referred to in text, a shortened version of the title is used.

Who Should Use This Manual

This manual is intended for programmers who have some experience with the
COBOL programming language and for the operators who run the programs. It
is a guide to programming in the COBOL/400 language for users of the AS/400
system. As a user, you should have a basic understanding of data processing

. concepts, the COBOL programming language, and the IBM Operating
System/400* (OS/400%) operating system.

Using this manual, you will be able to:

* Design COBOL/400 programs
* Code COBOL/400 programs
¢ Enter, compile, and run COBOL/400 programs
¢ Test and debug COBOL/400 programs
e Siudy coded COBOL/400 exampies.
Note: You should be familiar with Chapters 1 through 4 of this manual before
proceeding to the other chapters.

Use this manual with the Languages: Systems Application Architecture*
AD/Cycle* COBOL/400* Reference, SC09-1380, which describes each component
and feature of the COBOL/400 language. The COBOL/400" User’s Guide and the
COBOL/400* Reference together describe the COBOL/400 compiler and lan-
guage.

For information about the complete library of AS/400 documents, consult the
Publications Guide, GC41-9678, which contains a brief description of the contents
of each AS/400 manual.

Before you use this manual, you should be familiar with the following
information:

+ How to use the controls and indicators on your display and how to use the
keys on your keyboard, such as:

— Cursor movement keys
— Function keys

— Field exit keys

— Insert and Delete keys
— Error Reset key.

For information about your display station, refer to:
— New User’s Guide, SC41-8211.

© Copyright IBM Corp. 1988, 1992 Xi
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How to operate your display station when it is linked to the IBM AS/400
system and running AS/400 software. This means knowing how to use the
08/400 operating system and its Control Language (CL) to do such things as:

— S8ign on and sign off the display station
— Interact with displays

— Use Help

— Enter CL commands

— Use Application Development Tools

— Respond to messages

— Perform file management.

The Programming: Control Language Programmer’s Guide, SC41-8077, which
contains the basic concepts of 0S/400 CL functions.

To find out more about the operating system and its control language, refer
to these IBM publications:

— Programming: Control Language Reference, SC41-0030 (a three-volume
manual).

— Programming: Work Management Guide, SC41-8078.

— Advanced Backup and Recovery Guide, SC41-8079.

The Data Management Guide, SC41-9658, which provides information on
using data management support to allow an application to work with files.

The manual includes information on:

— Fundamental structure and concepts of data management support on the
system

— Data management support for display stations, printers, tapes, and
diskettes, as well as spooling support

— Overrides and file redirection (temporarily making changes to files when
an application is run)

— Copying files by using system commands to copy data from one place to
another

— Tailoring a system using double-byte data.
How to use the following Application Development Tools:

— The Screen Design Aid (SDA) is used to design and code displays. Infor-
mation about this product is contained in Application Development Tools:
Screen Design Aid User’s Guide and Reference, SC09-1340.

— The Source Entry Utility (SEU) is a full-display editor you can use to enter
and update your source members. Information about this product is con-
tained in Application Development Tools: Source Entry Utility User’s
Guide and Reference, SC09-1338.

The Structured Query Language (SQL) allows you to insert SQL statements
into COBOL/400 programs. Information about this product is contained in
Systems Application Architecture* Structured Query Language/400
Programmer’s Guide, SC41-9609, and in Systems Application Architecture*
Structured Query Language/400 Reference, SC41-9608.

The Customer Information Control System/400 (CICS/400*) licensed program
allows you to enter transactions at remote work stations, and process them
concurrently with user-written application programs. The licensed program
includes functions for building, using, and maintaining databases, and for
communicating with CICS on other operating systems.



Information about using this product for application programming is con-
tained in the CICS/400 Application Programming Guide, SC33-0822.

Industry Standards Used in Compiler Design

The COBOL/400 compiler is designed according to the following industry stand-
ards as understood and interpreted by IBM, as of September, 1987:

¢ The intermediate subset of the American National Standards Institute (ANSI
X3.23-1985) standard.

¢ The International Standards Organization (ISO) 1989-1985.

¢ The March 1986 Federal Information Processing Standards Publication (FIPS
PUB 21-2) intermediate level. Additional support is provided for many high-
level features.

Portions of this manual are copied from American National Standard Program-
ming Language COBOL, ANSI X3.23-1985, ISO 1989-1985 and reproduced with
permission from American National Standard Programming Language COBOL,
ANSI X3.23-1985, ISO 1989-1985 (copyright 1985 by the American National Stand-
ards Institute), copies of which you can purchase from the American National
Standard Institute at 1430 Broadway, New York, New York, 10018.

The COBOL language is maintained by the Conference On DAta SYstems Lan-
guages (CODASYL).

An Acknowledgment
The following extract from U.S. Government Printing Office Form Number
1965-0795689 is presented for your information and guidance:

Any organization interested in reproducing the COBOL report and specifica-
tions in whole or in part, using ideas taken from this report as the basis for
an instruction manual or for any other purpose, is free to do so. However,
all such organizations are requested to reproduce this section as part of the
introduction to the document. Those using a short passage, as in a book
review, are requested to mention COBOL in acknowledgment of the source,
but need not quote this entire section.

COBOL is an industry language and is not the property of any company or
group of companies, or of any organization or group of organizations.

No warranty, expressed or implied, is made by any contributor or by the
COBOL Committee as to the accuracy and functioning of the programming
system and language. Moreover, no responsibility is assumed by any con-
tributor, or by the committee, in connection therewith.

Procedures have been established for the maintenance of COBOL. Inquiries
concerning the procedures for proposing changes should be directed to the
Executive Committee of the Conference of Data Systems Languages.

The authors and copyright holders of the copyrighted material used herein

FLOW-MATIC* Programming for the UNIVAC (R) | and Il, Data Automation
Systems copyrighted 1958, 1959, by Sperry Rand Corporation; Commercial
Translator, Form No. F28-8013, copyrighted 1959 by IBM; FACT, DSl
27A5260-2760, copyrighted 1960 by Minneapolis-Honeywell
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have specifically authorized the use of this material in whole or in part, in the
COBOL specifications. Such authorization extends to the reproduction and use
of COBOL specifications in programming guides or similar publications.
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| Summary of Changes

Version 2 Release 1 Modification 1 Changes

The following is a summary of changes that occurred in Version 2 Release 1
Modification 1 of the COBOL/400 compiler. This information is also documented
in the Version 2 Release 1.1 Changes manual.

TGTRLS (Target Release) Parameter: The TGTRLS (target release) parameter of
the CRTCBLPGM command now has a new release-level value that allows you to
specify the operating system release level running on the target system on
which a program is to be used.

Improvements to Extended ACCEPT and Extended DISPLAY Operations: The
EXTDSPOPT (Extended ACCEPT and DISPLAY Options) parameter is now avail-
able in the CRTCBLPGM command and the PROCESS statement.

This parameter provides two options: *NOUNDSPCHR that allows you to specify
the type of data that extended ACCEPT and extended DISPLAY statements
handle in a particular program, and *DFRWRT that allows you to specify if you
want to buffer the processing of extended DISPLAY statements.

You can use the EXTDSPOPT parameter only when you specify the *EXTACCDSP
generation option, or the EXTACCDSP PROCESS statement option.

Although the deferred writing (*DFRWRT) option improves performance by buf-
fering data streams generated by consecutive extended DISPLAY statements, the
no deferred writing ("NODFRWRT) option allows you to associate data errors
with the statements that cause them by performing extended DISPLAY state-
ments as they are encountered.

The no undisplayable characters (*“NOUNDSPCHR) option allows you to use
extended ACCEPT and extended DISPLAY statements on local workstations, or
on display stations attached to remote 3174 and 3274 controllers, provided that
the data does not contain undisplayable characters.

In previous releases and modifications, extended ACCEPT and extended
DISPLAY statements were processed as if the default EXTDSPOPT options
(*DFRWRT and *UNDSPCHR) were in effect.

SAA Data Types: The COBOL/400 compiler allows you to convert three SAA
data types from externalily described files into standard COBOL data items. The
SAA data types that you can convert are date, time, and timestamp. These con-
versions are available through the *DATETIME option of the CRTCBLPGM
CVTOPT parameter, or the DATETIME option of the PROCESS statement.

Variable-length Fields: You can bring a variable-length field into your program if
you specify the *VARCHAR option of the CRTCBLPGM CVTOPT parameter, or the
VARCHAR option of the PROCESS statement.
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Null-capable Fields: Although your program can process null-capable fields, null
values are not supported. When a file with one or more null-capable fields is
opened successfully, file status OP is returned. If you try to perform READ,
SORT, or MERGE operations using fields that contain null values, errors occur.

Time-separation Characters: The TIMSEP parameter of job-related commands
(such as CHGJOB) now specifies the time-separation character used in the
WHEN-COMPILED special register, and in the time stamps that appear on com-
piler listings.

LIKE Clause: When you use the BLANK WHEN ZERO attribute, the PICTURE IS
portion of the generated comment is now shown in a concise format, even if the
parent item is numeric-edited.

| Version 2 Release 2 Changes

XVi

The following is a summary of changes that occurred in Version 2 Release 2 of
the COBOL/400 compiler.

Saving Data While Programs are Active: Application programs that change
objects or data may run while the objects or data are being saved. Refer to the
Advanced Backup and Recovery Guide for possible programming considerations
related to Save While Active support.

LENGTH OF Special Register: You can make your programs easier to maintain
with the new LENGTH OF special register, by using LENGTH OF instead of a spe-
cific length for data items. The LENGTH OF special register returns the length of
a data item in number of bytes, and can be specified in the Procedure Division
where a numeric literal is allowed.

Declaring Pointer Data Items: You can now declare and use pointer data items
by specifying a usage of POINTER. Pointer data items can be set, compared for
equality, and passed to other programs. The addition of this support allows
easier migration of COBOL code from other SAA platforms, and allows access to
Application Programming Interfaces (APIs) and languages that require pointers.

ADDRESS OF Special Register and NULL Figurative Constant: Pointer data
items allow the use of the ADDRESS OF special register and the NULL figurative
constant. The ADDRESS OF special register returns a pointer containing the
address of an item in the linkage section of a program. The NULL figurative con-
stant returns a pointer whose address is not valid. Like pointers, the ADDRESS
OF special register can be set, compared for equality, and passed to other pro-
grams.

Addition to CALL USING Statement: The CALL USING statement can now
contain the ANSI 85 high-level phrases BY CONTENT and BY REFERENCE. The
BY REFERENCE phrase is the default for the current CALL statement. The BY
CONTENT phrase is similar to the BY REFERENCE phrase, except that copies of
the USING data items are passed so that the original values in the calling
program cannot be changed by the called program.

Error-Handling and Multiple Run Unit APIs: Three new APIls have been defined
for use with COBOL/400 programs:

QLRCHGCM - Change COBOL Main Program allows the definition of multiple
run units

COBOL/400 User’s Guide



QLRRTVCE - allows you to retrieve the name of the current or pending error-
handling routine

QLRSETCE - aillows you to specify the identity of a COBOL error-handling
program for a run unit.

Together, these APIs allow user-supplied error handlers to be specified for each
run unit. These APIs are documented in the System Programmer’s Interface
Reference.

MOVE with DE-EDITING and CALL (NOT) ON EXCEPTION: Two new ANSI 85
high-level functions are now available: MOVE WITH DE-EDITING and CALL (NOT)
ON EXCEPTION. MOVE WITH DE-EDITING adds function and usability to the
MOVE statement by allowing a numeric-edited item to be moved into a numeric
or a numeric-edited item. The ON EXCEPTION phrase has been added to the
CALL statement so that when an error occurs on a subprogram call, the imper-
ative statement following the ON EXCEPTION is processed. Similarly, the NOT
ON EXCEPTION is processed if no errors occur when a subprogram is called.

Improving Run-Time Performance: Run-time performance can be improved by
using the following enhancements:

Compiler options *NOSTDINZ or *STDINZ allow you to selectively turn off or
turn on the automatic initialization of user-declared data structures to
machine defaults.

Sequential blocking is now done for dynamically-accessed files that are open
for input or output, and for sequentially-accessed files that are open for input
and subject to a START statement. This sequential blocking can be condi-
tionally turned off or on with the *NOBLK and *BLK compiler options.

Long Key Support: The maximum key size for data base files changes from 120
to 2 000 bytes. For more information, refer tc the DDS Reference.

Limited Support for DBCS-Graphic Data Type: The COBOL/400 compiler now
provides limited support for the new Double Byte Character Set (DBCS)-graphic
data type from files. The compiler allows the DBCS-graphic field to be brought
in as a character field in a program. Two new values are added to the CVTOPT
parameter of the CRTCBLPGM command: *GRAPHIC and *NOGRAPHIC. Also,
the equivalent PROCESS statement options, CVTGRAPHIC and NOCVTGRAPHIC,
are available.

Customer Information Control System (CICS) Support: COBOL/400 applications
can now use the facilities of the CICS/400* product.

Extended ACCEPT/DISPLAY Statement: The SIZE clause is now supported on
the extended DISPLAY statement. Two new options, *ACCUPDALL and
*ACCUPDNE are now available on the EXTDSPOPT parameter of the
CRTCBLPGM command. These options affect the predisplaying of items in the
extended ACCEPT statement.

Application Development Manager/400 Support: You can now use the Applica-
tion Development Manager/400 product with the COBOL/400 compiler to help
you manage multiple versions of program source and program objects in an
application. It also provides an application build facility.
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xviii

AD/Cycle CODE/400* Support: New options and parameters have been added to
the CRTCBLPGM command to support the use of the CODE/400 product to edit,
compile and debug COBOL/400 programs on programmable workstations.

Usability Improvements to this Manual: The organization of this manual has
changed, to improve the usability and retrievability of the information.

information pertaining to the various file types is grouped by file type. For
example, there is a chapter on transaction files, one on printer files, and another
on disk and database files. In addition, common information that pertains to all
file types is consolidated into Chapter 7, “File and Data Management.” The
chapter on programming considerations was reduced to information about pro-
gramming techniques and improving performance. Large programming exam-
ples and multi-page listings were moved to the back of the manual.

The improved index makes finding information much easier.
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Chapter 1. An Introduction to the COBOL/400 Programming

Language

COmmon Business Oriented Language (COBOL) is a programming language that
resembles English. As its name suggests, COBOL is especially efficient for proc-
essing business problems. It emphasizes describing and handling of data items
and of input/output records; thus, it is well adapted for managing large files of
data.

The COBOL/400 language delivers many elements of IBM Systems Application
Architecture” (SAA*) Common Programming Interface (CPl) COBOL, and is the
implementing product on the AS/400 system.

The COBOL/400 Compiler and Library is an IBM licensed program that accepts
and runs COBOL programs that follow the ANSI X3.23-1985 (American National
Standard Programming Language COBOL, ANSI X3.23-1985, ISO 1989-1985)
standard. ANSI is an organization consisting of producers, consumers, and
general interest groups, that establishes the procedures by which accredited
organizations create and maintain voluntary industry standards in the United
States.

Extensions to the ANSI Standard

To help you use COBOL on the AS/400 system, the COBOL/400 licensed program
also includes a humber of IBM extensions to the ANSI X3.23-1985 standard. Sig-
nificant extensions include:

* TRANSACTION I/0: You can send or receive records from a work station.
* COPY: You can use externally described files.

» DATABASE I/0: You can use standard COBOL Environment and Data Divi-
sion entries to specify file identification, field definitions, and data structures.
Clauses have been added to the READ, WRITE, REWRITE, DELETE, and
START verbs to support the AS/400 database.

* Extended data types: computational-3 (internal decimal or packed decimal),
and computational-4 (binary) data types are supported.

* Boolean and pointer data types are supported.
* You have the option to use the apostrophe instead of a quotation mark.

* The compiler-directing statements SKIP1/2/3, EJECT, and TITLE are sup-
ported.

* Extended ACCEPT/DISPLAY: Provides support for field-level work station
1/0.

* LIKE clause: You can define the characteristics of a data name by copying
them from a previously-defined data name.

* Compiler listing suppression: You can selectively suppress portions of the
compiler listing by using the *CBL or *CONTROL statement, or the SUP-
PRESS phrase of the COPY statement.

* Hexadecimal nonnumeric literals are supported.
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Features of the COBOL/400 Compiler

The following language-independent features are available with the COBOL/400
compiler:

e Syntax checking:

The Source Entry Utility (SEU) provides a COBOL syntax checker that checks
for errors in lines of code as you enter or change them. Error messages are
displayed, allowing you to correct errors before compilation time.

* The cross-reference option:

— Provides a listing of each Data Division name and Procedure Division

paragraph name
— Indicates the statement numbers of each reference to the item.

» Suppression of diaghostic messages below a user-specified level.

e The Federal Information Processing Standard (FIPS) flagger issues messages
identifying obsolete or nonconforming language elements in the COBOL
source program. A source program is a set of instructions that is written in
a programming language and must be translated to machine language
before the program can be run.

* SAA flagging to highlight the functions in your program that are not portable
to other SAA COBOL environments.

| Other Application Development Tools

| The following products are now available to help you more efficiently develop
| COBOL applications.

[ The Application Development Manager/400 licensed program provides applica-

| tion development organizations with a mechanism for efficiently and effectively

| managing application objects throughout the life of the application. This product
| lets a group of developers create, manage, and organize multiple versions of

| their application through the AD/Cycle WorkStation Platform/2 product or directly
| from the AS/400 command line. For more information on the Application Devel-
| opment Manager/400 licensed program, see the SAA* AD/Cycle* Application

| Development Manager/400 Concepts, GC09-1377.

| AD/Cycle CoOperative Development Environment/400*

| The AD/Cycle CODE/400" product is the edit, compile, debug facility for third-

| generation programming language application development and maintenance

| within the AD/Cycle framework. CODE provides a consistent user interface

| across different platforms and languages, a language-sensitive editor, and an

| interactive debugger operating in a windowed environment on the IBM Operating
| System/2* (0S/2*) licensed program, in cooperation with an Application

| System/400 or System/370* host. For more information on AD/Cycle CODE, see

| the IBM SAA AD/Cycle CoOperative Development Environment: General

I Information, GC26-4661.

| The COBOL/400 compiler has been enhanced to fully support the CODE/400
| product.

2 COBOL/400 User’s Guide



Using COBOL/400 Syntax Notation

in COBOL, basic formats are presented in a uniform system of syntax notation
which is explained in the following paragraphs. This notation is designed to
assist you in writing COBOL source statements.

COBOL keywords appear in uppercase letters; for example:
PARM1

They must be spelled exactly as shown. If any required keyword is missing,
the compiler considers it an error.

Variables representing user-supplied names or values appear in all lower-
case letters; for example:

parmx

For easier text reference, some words are followed by a hyphen and a digit
or a letter; for example:

identifier-1
This suffix does not change the syntactical definition of the word.

Arithmetic and logical operators (+, -, *, /, **, >, <, =, > =, and < =) that
appear in syntax formats are required. These operators are special char-
acter reserved words. For a complete listing of reserved COBOL/400 words,
see the “Reserved Words” section of the COBOL/400 Reference.

All punctuation and other special characters appearing in the diagram are
required by the syntax of the format when they are shown; if you leave them
oui, an error occurs in the program.

You must write the required clauses and the optional clauses, (when used),
in the order shown in the diagram unless the associated rules explicitly state
otherwise.

Reading the Syntax Diagrams

Throughout this book, syntax is described using the structure defined below.

Read the syntax diagrams from left to right, and from top to bottom, following
the path of the line:

»— Indicates the beginning of a statement. Diagrams of syntactical
units other than statements, such as clauses, phrases and para-
graphs, also start with this symbol.

— Indicates that the statement syntax is continued on the next line.
»—— Indicates that a statement is continued from the previous line.

—<  Indicates the end of a statement. Diagrams of syntactical units
other than statements, such as clauses, phrases and paragraphs,
also end with this symbol.

Note: Statements within a diagram of an entire paragraph do not start with
»— and end with —»< unless their beginning or ending coincides with that
of the paragraph.
Required items appear on the horizontal line (the main path). Optional items
appear below the main path:
»>——STATEMENT equired item -

rea Loptional item—]
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e« When you can choose from two or more items, they appear vertically, in a
stack. If you must choose one of the items, one item of the stack appears on
the main path. If choosing an item is optional, the entire stack appears
below the main path:

»——STATEMENT_E:E;IE}:ELI E:E:E:;——J I:optiona1 chuicelj o
optional choice2

¢ An arrow returning to the left above an item indicates that this item can be
repeated:

»»——STATEMENT repeatable item —

¢ A repeat arrow above a stack of required or optional choices indicates that
you can make more than one choice from the stacked items, or repeat a

single choice:
»>——STATEMENT choice3 >
|:cho"|ce1— L—choicell—J
choice2—

The following example shows how the syntax is used:

—— Format
SEMENT 'dﬂt'f' 1
— identifier— >
T] i tera]-l——] Li tem—1—

identifier-3 >
m1 e Lrounpep— U a '

identifier-4 T + 2
ROUNDED—

1 >

a I Lenp-sTaTeMENT—

2 »>
l—L—:’—SIZE ERROR impev\ative—statement-J
ON
where iten-1 is:

identifier—2 >
El i teral—z——_—_‘
arithmetic—expression—1

The STATEMENT keyword must be specified and coded as shown.
This operand is required. Either identifier-1 or literal-1 must be coded.

The operand item-1 is optional. It can be coded or not, as required by the
application. If coded, it can be repeated, with each entry separated by one
or more blanks. Entry selections allowed for this operand are described at
the bottom of the diagram.

ﬂ The operand identifier-4 is optional. If specified it may be repeated with one
or more blanks separating each entry. Each entry may be assigned the
keyword ROUNDED.
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In cases where multiple lines must be continued past the right margin, line
order from top to bottom is preserved.

E The ON keyword is optional to the keyword SIZE ERROR, which is optional
itself. If SIZE ERROR is coded, then the operand imperative-statement is
required.

The END-STATEMENT keyword can be coded to end the statement. It is not
a required delimiter.

Reading IBM Extensions

An IBM extension generally adds to or contradicts a rule or restriction that
immediately precedes it. The standard is presented first, because some pro-
grammers use the COBOL/400 language without IBM extensions. The extension
is then presented for those who do use them.

IBM extensions within figures or tables are shown in boxes unless they are
explicitly identified as extensions.

Clauses and statements illustrated within syntax diagrams that are COBOL/400
language extensions to ANSI X3.23-1985 COBOL are enclosed in double lines, as
follows:

»——RECORD EXTERNALLY-DESCRIBED-KEY—
Lerd Lig -
data-name-2

I IBM Extension l

COBOL/400 language extensions to ANSI X3.23-1985 COBOL that are part of the
text description are enclosed in IBM Extension bars, like this paragraph.

I End of IBM Extension |

COBOL clauses and statements illustrated within syntax diagrams that are
syntax checked, but are treated as documentation by the COBOL/400 compiler,
are enclosed by asterisks, as follows:

AXKAXKAKAKKEA XA ARKAKKAKXKRKKK KR AR AARKRRRRARARARKRARKAK*

* I—RESERVE—i nteger | «
* l:AREA *
* AREAS: *

AAAAXAAKXAAAAAAAKKAAKKAXAKKRRAARARKRARAAKRAKRKRAA KRR AAKX

CL Entry Codes

The box that appears in the lower right corner of each CL syntax diagram con-
tains the entry codes that specify the environment in which the command can be
entered. The codes indicate whether or not the command can be:

* Used in a batch or interactive job (outside a compiled program; Job:B or )
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e Used in a batch or interactive compiled program (Pgm:B or I)
» Used in a batch or interactive REXX procedure (REXX:B or |)

» Used as a parameter for the CALL CL command, or passed as a character
string to the system program QCMDEXC (Exec).

An Overview of COBOL/400 Programming

You follow four major steps or phases to build your COBOL/400 program:

e Entering your source program

e Compiling your source program
e Debugging your program

¢ Running your compiled program.

Entering Your COBOL Program

The Source Entry Utility (SEU) provides a special display that corresponds to the
standard COBOL coding form to help you enter an accurate COBOL source
program into the system. SEU also provides a COBOL syntax checker that
checks each line for errors as you enter or change them. For information on
entering your COBOL/400 source, refer to Chapter 2, “Entering Your Source
Program on the AS/400 System.” For more information on using SEU, see the
SEU User’s Guide and Reference.

Compiling Your COBOL Program

After you have entered the source program into the system, you need to compile
the source program using the Create COBOL Program (CRTCBLPGM) command.
The compiler is called to create a COBOL object program and a listing. An
object program is a set of instructions in machine-usable form. The object
program is produced by a compiler from a source program.

You can specify various compiler options by using the CRTCBLPGM command,
or by using the PROCESS statement with the desired options. Any options speci-
fied in the PROCESS statement override the corresponding options on the
CRTCBLPGM command. This process is explained in detail in Chapter 3, “Com-
piling a COBOL/400 Program.”

Debugging Your COBOL Program
The O0S/400 operating system provides the following functions that you can use
to test and debug your programs:

* Test library
* Breakpoints.
* Traces.

The COBOL/400 compiler provides the following functions for program testing
and debugging:

e Debugging features

¢ Formatted dump.

These features allow you to monitor specific program operations during run time.
You must decide what to monitor and what information to retrieve for debugging
purposes.
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See Chapter 5, “Debugging Your Program” for more information on debugging
features.

Running Your COBOL Program

You can run your COBOL program many ways, depending on how the program
is written, and who is using it. You can run a COBOL program by calling it from
a CL program, from an application program, from another high-level language
program, or from a user-created command.

When your program has ended, the system returns control to whoever called the
program.

For more information on running your program, see Chapter 4, “Running Your
COBOL Program.”
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Chapter 2. Entering Your Source Program on the AS/400 System

This chapter provides the information you need to enter your program. This
chapter also briefly describes the tools and methodology necessary to complete
this step.

There are two ways to enter a COBOL source program into the system:

* You can enter your source program using the Source Entry Utility (SEU).
This is the method documented in this chapter.

* You can enter your source program from diskette or tape by using the
08S/400 copy function.

Refer to the CL Reference for more information on how to use the COPY
function for entry of the source program from diskette or tape.

To enter your COBOL source program using SEU, enter the Start Source Entry
Utility (STRSEU) command, and specify CBL for the TYPE parameter. Refer to
the SEU User’s Guide and Reference for further information on the STRSEU
command and using SEU.

Designing Your COBOL/400 Program

You can use the skeleton program, Figure 1 on page 10, as a model for devel-
oping readable and efficient COBOL programs. Note that not all the entries pro-

wvindad halawu ava vranmitirad: mact ava nravidad far infarmatinnal nurnAacac Aanhy
VIUTU UCTIUW aAlT ITTYUIITTU, 11IUDL aiT NIVUVIUTU 1Vl v niiauuvlial pui pusco villy.
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IDENTIFICATION DIVISION.

PROGRAM-ID. program-name.

AUTHOR. comment-entry.

INSTALLATION. comment-entry.

DATE-WRITTEN. comment-entry.

DATE-COMPILED. comment-entry.

SECURITY.
The SECURITY paragraph can be used to contain the program
prologue. The prologue is a description of the program,
and it may be as detailed or brief as the guidelines of an
installation recommend. Lowercase letters are recommended
for comments; however, because some printers can print
only capital letters, the comments may be printed in
capitals. The underscores highlight the comments.

ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER. IBM-AS400.
0BJECT-COMPUTER. IBM-AS406.
SPECIAL-NAMES.  REQUESTOR IS CONSOLE.
INPUT-OUTPUT SECTION.
FILE-CONTROL.
SELECT file-name ASSIGN TO DISK-file-name
ORGANIZATION IS SEQUENTIAL
ACCESS MODE IS SEQUENTIAL
FILE STATUS IS data-name.

* Ok ok ok * % %

DATA DIVISION.

FILE SECTION.

FD file-name
BLOCK CONTAINS 2 RECORDS
RECORD CONTAINS 88 CHARACTERS
LABEL RECORDS ARE STANDARD
DATA RECORD IS record-name

01 record-name PIC X(132).

WORKING-STORAGE SECTION.

77 data-name PIC XX.

LINKAGE SECTION.

PROCEDURE DIVISION. ﬂ
DECLARATIVES
END DECLARATIVES.
main-processing SECTION.
mainline-paragraph.
COBOL statements.
STOP RUN.

Figure 1. Example of COBOL/400 Program Structure

Source File Format

The Identification Division is the only
division that must be included; all other divi-
sions are optional.

The Environment Division ] is made up of
two sections: the Configuration Section |,
which describes the overall specifications of
the source and object computers, and the
Input-Output Section ﬂ which defines each
file, and specifies information needed for
transmission of data between an external
medium and the COBOL program.

The Data Division describes the files to
be used in the program and the records con-
tained within the files. It also describes any
internal working-storage data items that are
needed.

The Procedure Division [J consists of
optional declaratives, and procedures that
contain sections and/or paragraphs, sen-
tences, and statements.

The standard record length of your source files is 92 characters. These 92 char-
acters are made up of a 6-character sequence number, a 6-character date-last-
modified area, and an 80-character data field.

The COBOL/400 compiler supports an additional record length of 102; a field of
10 characters containing supplementary information is placed at the end of the
record (positions 93-102). This information is not used by the COBOL compiler,
but is placed on the extreme right of the compiler listing. You are responsible
for placing information into this field. If you want to use this additional field,
create a source file with a record length of 102.

IBM supplies a source file where you can store your source records if you do not
want to create your own file. This file, named QLBLSRC, is in library QGPL and
has a record length of 92 characters.
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Entering Source Using SEU

SEU can display a format
line to help you make
changes or key in
entries, position by
position.

SEU provides special display formats for COBOL. They correspond to the
COBOL Coding Form and are designed to help you enter your COBOL source
programs. Figure 2 shows a display format, the relationship between the
headings on the COBOL Coding Form, and the labels on the display; it also iden-
tifies where you enter the source code.

Columns . . . : 1 71 Edit QGPL/QLBLSRC
SEU==> XMPLE1
FMT CB ...... R L L L E maen L et s 2
hhhkhhhkhhkhhkhhhk Beginning of data KAAKKAKAKKAAKRAKRKAARAAAAARNAA AR AR ARAARARAK
0001.00 ENVIRONMENT DIVISION.
0002.00 CONFIGURATION SECTION.
0003.00 SOURCE-COMPUTER.  IBM-AS400.
0004.00 INPUT-OUTPUT SECTION.
60605.60 FILE-CONTROL.
Ttrrrrry
0006.00 SELECT FILE-1 ASSIGN TO DATABASE-MASTER.
0007.00 SELECT FILE-2 ASSIGN TO DATABASE-MASTER.
AAKKAKRKRAKRAAAAAAA KK End Of data KAAKKKAAAKRARKRAAKRAKRAARAAKRAAAA A AR A AR A A hAkA
Prompt type . . . CB Sequence number . . . 80605.08
Continuation
Area-A Area-B
FILE -CONTROL .
F3=Exit  F4=Prompt F5=Refresh F1l=Previous record
F12=Cancel F23=Select prompt F24=More keys

Figure 2. An SEU Display Format

For a complete description of how to enter a source program using SEU, refer to
the SEU User’s Guide and Reference.

Using the COBOL Syntax Checker in SEU

To use the COBOL syntax checker in SEU, specify the TYPE(CBL) parameter of
the STRSEU command. The COBOL syntax checker checks each line for errors
as you enter new lines or change existing lines. Incorrect source statements are
identified and error messages displayed, allowing you to correct the errors
before compiling the program. Because the COBOL syntax checker checks only
one statement at a time, independently of statements that precede or follow it,
only syntax errors within the source data can be detected. No interrelational
errors, such as undefined names and incorrect references to names, are
detected. These errors are detected by the COBOL compiler when the program
is compiled.

Any time a source line is entered or changed, up to 496 lines of source code can
be syntax checked as one unit. The length of a single unit of syntax-checking is
determined by extending from an entered or changed line as follows:

A unit of syntax-checking extends towards the beginning of the source
member until the first source line, or a line that ends in a period is found.

A unit of syntax-checking extends towards the end of the source member
until the last source line, or a line that ends in a period is found.

If this unit spans more than 496 source lines (not including comment lines),
the system responds with an appropriate message.
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If there is an error in a unit of syntax-checking, the entire unit is presented in
reverse image. The message at the bottom of the display refers to the first error
in the unit.

Syntax checking occurs line by line as you enter the source code. Error mes-
sages are generated by lines consisting of incomplete statements. These disap-
pear when the statements are completed, as in the example:

ADD A
T0 BCD.

An error message is generated after the first line is entered and disappears after
the second line is entered, when the statement is completed. A COBOL sen-
tence can span a maximum of 496 lines. Also, if a source line is entered or
changed, up to 496 lines of source code can be syntax checked as one unit.

The following regulations apply to syntax checking for COBOL source functions:

* Source code on a line with an asterisk (*) or a slash (/) in column 7 is not
syntax checked. An asterisk indicates a comment line; a slash indicates a
comment line and page eject.

* No compiler options are honored during syntax checking.

For example, the syntax checker accepts both quotation marks or apostro-
phes as nonnumeric delimiters provided they are not mixed within one unit
of syntax checking. The syntax checker does not check if the delimiter is the
one that will be specified in the CRTCBLPGM command for compiling
COBOL source statements, or in the PROCESS statement.

* The first sentence following any of the paragraph headers listed below must
begin on the same line as the paragraph header.

PROGRAM-ID.
AUTHOR.
INSTALLATION.
DATE-WRITTEN.
DATE-COMPILED.
SECURITY.
SOURCE-COMPUTER.
OBJECT-COMPUTER.
SPECIAL-NAMES.

¢ Character replacement specified by the CURRENCY and DECIMAL-POINT
clauses of the SPECIAL-NAMES paragraph is not honored during interactive
syntax checking.

* When using the REPLACING Identifier-1 BY Identifier-2 clause of the COPY
statement and when either identifier includes reference modification, SEU
checks for matching parentheses only. for more information on reference
modification, see Chapter 11, “COBOL/400 Programming Considerations.”

Syntax for Structured Query Language (SQL) Statements
The syntax for SQL statements embedded in a COBOL source program is:

»>—EXEC SQL—sqTl-statement—END-EXEC. >4
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If the member type for the source program is SQLCBL or CICSSQLCBL, when
the COBOL syntax checker encounters an SQL statement, the statement is
passed to the SQL syntax checker. If an error is detected, a message is
returned.

If an SQL statement is encountered, and if the member type is not SQLCBL or
CICSSQLCBL, a COBOL message is returned indicating that a COBOL statement
is in error.

If there are errors in the embedded SQL statement as well as errors in the pre-
ceding COBOL statements, the SQL error message will only be displayed after
the preceding COBOL errors are corrected.

For more information about SQL statements, refer to the SQL/400* Reference.

Syntax for Customer Information Control System (CICS) Statements
The syntax for CICS statements embedded in a COBOL source program is:

»—EXEC CICS—cics-statement—END-EXEC. >

A

If the member type for the source program is CICSCBL or CICSSQLCBL, when
the COBOL syntax checker encounters a CICS statement, the COBOL syntax
checker checks for only basic syntax errors.

If a CICS statement is encountered, and if the member type is not CICSCBL or
CICSSQLCBL, a COBOL message is returned indjcating that a COBOL statement
is in error.

For more information about CICS/400 statements, refer to the C/ICS/400 Applica-
tion Programming Guide.

Chapter 2. Entering Your Program 13
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Chapter 3. Compiling a COBOL/400 Program

You need to compile the COBOL/400 source program to produce a usable object
program. You do this using the Create COBOL Program (CRTCBLPGM)
command. The result of the compilation is a COBOL object program and a
listing.

You can specify various compiler options by using the CRTCBLPGM command,
or from within the program using the PROCESS statement. Any options specified
in the PROCESS statement override the corresponding options on the
CRTCBLPGM command. The PROCESS statement is discussed later in “Using
the PROCESS Statement to Specify Compiler Options” on page 31.

CoBOL COBOL
Source ——»(C0BOL Compiler—y—— | Object
Program 4 Program
0S/400
Externally Operating
Described System —————»| Listing
Files - Command summary

- Compiler options
- Source listing

- Verb usage

- Data Division map
- FIPS messages

DDS for - SAA messages
Externally Copy - Cross-reference
Described Source - Messages

Files Text

During compilation, the compiler checks the syntax of the COBOL source
program line by line, and also checks the relationships between the lines.

Using the Create COBOL Program (CRTCBLPGM) Command

To compile a COBOL/400 source program into an object program, you must
enter the CRTCBLPGM command. This calls the COBOL/400 compiler. You can
use the CRTCBLPGM command interactively, or in batch jobs, or from other pro-
grams on the AS/400 system.

Programming Note: The number of entries in the Object Definition Table (ODT)
and the amount of storage required by a COBOL program varies with the
number and kinds of COBOL statements used in the program. A combination of
these factors can cause the AS/400 internal size limits for the program to be
exceeded. If this occurs, try using the "NOUNREF option of the GENOPT param-
eter. If the problem persists, the program must be rewritten.

When the "NOUNREF option is specified, only names that are referenced or are

needed for data structuring are defined. This option is useful when the program
contains many unreferenced identifiers.
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If you do not specify CBL as the source member type, the compiler issues a
warning.

if the Format 2 COPY statement is used in the program to access externally
described files, the operating system provides information about the externally
described files to the compiled program.

If the COBOL compiler stops, the message LBLS001
Compile failed. Program not created.

is issued. You can use a control language program that can monitor for this
exception by using the control language Monitor Message (MONMSG) command.

Using the CRTCBLPGM Prompt Displays
To enter the CRTCBLPGM command from the CRTCBLPGM prompt displays,
type CRTCBLPGM and press F4 (Prompt) to show the first display. The parameters
and options are described in the order they appear on these displays, on pages
18 through 27. The default values are explained first, and are underlined.

Each parameter on this display shows a default value. Move the cursor past the
items where you want default values to apply. Type over any items to set dif-
ferent values or options. If you are unsure about the setting of a parameter
value, type a question mark (?) in the first position of the field and press Enter,
or F4 (Prompt), to receive more detailed information. The question mark must
be followed by a blank.

Figure 3 shows the CRTCBLPGM prompt displays. When you see the first
CRTCBLPGM prompt dispiay, you see oniy the required parameters prompted.
To see the additional parameters, press F10. You see the first display shown in
Figure 3. To see the remainder of the parameters, as shown in the second and
third displays in Figure 3, page forward.
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Create COBOL Program (CRTCBLPGM)

Type choices, press Enter.

Program . . . . . ... .. .. *PGMID Name, *PGMID

Library . . .. ... .. .. *CURLIB Name, *CURLIB
Source file . . . .. ... .. QLBLSRC Name

Library . . . . . ... ... *LIBL Name, *LIBL, *CURLIB
Source member . . . . . . ... *P6M Name, *PGM
Generation severity level . . . 29 8-29
Text 'description' . . . . ... *SRCMBRTXT

Additional Parameters

Source Tisting options . . . . . *SQURCE, *NOSOURCE, *SRC...
+ for more values
Generation options . . . . . . . . *NOLIST, *LIST, *NOXREF...

+ for more values

) More...
F3=Exit F4=Prompt F5=Refresh  F12=Cancel F13=How to use this display
F24=More keys

-

s
Create COBOL Program (CRTCBLPGM)

Type choices, press Enter.

Conversion options . . . . . . . *NOVARCHAR, *VARCHAR...
Message Limit:
Number of messages . . . . . . *NOMAX 1-9999, *NOMAX
Message Timit severity . . . . 29 0-29
Print file . . . . . . . . . .. QSYSPRT Name
Library . . . o oo .00 *LIBL Name, *LIBL, *CURLIB
FIPS flagging . . . . . . . ..
+ for more values
SAA flagging . . . . . . . ... *NOFLAG *NOFLAG, *FLAG
Extended display options . . . . *DFRWRT, *NODFRWRT...
+ for more values
Flagging severity . . . . . . . 0 0-99
Replace program . . . . . . . . *YES *NO, *YES
Target release . .+ . + . « . . . *CURRENT *CURRENT, *PRV, V2RIMO..
User profile . . . . . . .. . . *USER *USER, *OWNER

More...
F3=Exit  F4=Prompt F5=Refresh F12=Cancel F13=How to use this display
F24=More keys

-

(> Create COBOL Program (CRTCBLPGM)

Type choices, press Enter.

Authority . . . . . . . . ... *LIBCRTAUT Name, *LIBCRTAUT, *ALL...
Compiler debugging dump:

1 1-65535, *

65535 1-65535
Intermediate text dump . . . . . 3] 0-31

Bottom
F3=Exit F4=Prompt F5=Refresh F12=Cancel F13=How to use this display
F24=More keys

-

Figure 3. The CRTCBLPGM Prompt Displays

Chapter 3. Compiling a Program
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Parameters of the CRTCBLPGM Command
A description of the parameters for the CRTCBLPGM command follows. The default values are
explained first, and are underscored for identification. The parameters and options are described in
the order they appear on the prompt displays.

All object names specified for the CRTCBLPGM command must follow AS/400 naming conventions: the
names may be basic names, 10 characters in length, composed of alphanumeric characters, the first of
which must be alphabetic; or the names may be quoted names, 8 characters in length, enclosed in
double quotes.

If you want to relate these parameter descriptions to the CRTCBLPGM syntax diagram, refer to
Figure 4 on page 29.

PGM Parameter:

Specifies the program name and library

name for the COBOL program object you are

creating. The possible values are:

*PGMID
The name for the program object is
taken from the PROGRAM-ID paragraph
in the COBOL source program.

program-name
Enter a name to identify the compiled
COBOL program. If you specify a
program name for this parameter, and
run the compilation in batch mode, the
first program in the batch job uses this
name; any other programs use the name
specified in the PROGRAM-ID paragraph
in the source program.

The possible library values are:

*CURLIB
If you do not specify a library name, the
current library is used. If you have not
assigned a library as the current library,
QGPL is used.

library-name
Enter the name of the library to contain
the created program object.

SRCFILE Parameter:

Specifies the name of the source file that
contains the COBOL source to be compiled.
The possible values are:

QLBLSRC
Specifies that the source file, QLBLSRC,

contains the COBOL source to be com-
piled.
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source-file-name
Enter the name of the source file that
contains the COBOL source to be com-
piled. This source file should have a
record length of 92.

The possible library values are:

‘LiBL
If you do not specify a library name, the
system searches the library list to find
the library where the source file is
located.

*CURLIB
The current library is used. If you have
not assigned a library as the current
library, QGPL is used.

library-name
Enter the name of the library where the
source file is located.

SRCMBR Parameter:

Specifies the name of the member that con-
tains the COBOL source to be compiled.

You can specify this parameter only if the
source file referenced in the SRCFILE param-
eter is a database file. The possible values
are:

*PGM
If you specified a program name for the
PGM parameter, the compiler looks for
the source program in a member having
the same name as the program, and
creates an object program with the same
name as the program and member.

If you did not specify a program name for
the PGM parameter, the compiler looks
for the program source in the first
member of the database source file, and
creates an object program using the
name specified in the PROGRAM-ID par-
agraph.



source-file-member-name
Enter the name of the member that con-
tains the COBOL source.

GENLVL Parameter:

Specifies the severity level that determines if
a program object is created. The severity
level corresponds to the severity level of the
messages produced during compilation of
the program. If the severity level of error
messages is greater than the value you
specify, a program object is not created. For
example, if you specify 19 for this parameter,
a program object is not created if the
severity level of any of the messages is 20 or
greater.

The possible values are:

29 |If errors occur with a severity level
greater than 29, no program object is
created.

severity-level
Specify a one or two-digit number, 0
through 29. If errors occur with a
severity level greater than this level, no
program object is created.

TEXT Parameter:

Allows you to enter text that briefly
describes the program and its function.

*SRCMBRTXT
Use the same text for the program object
as that which describes the database file
member containing the COBOL source.
If the source comes from a device or
in-line file, specifying *SRCMBRTXT has
the same effect as specifying *BLANK.

*BLANK
No text is specified.

text-description
Enter the text that briefly describes the
program and its function. The text can
be a maximum of 50 characters in length
and must be enclosed in apostrophes.
The apostrophes are not part of the
50-character string.

OPTION Parameter:

Specifies the options to use when the
COBOL source is compiled. The possible
values are:

*SOURCE or *SRC
The compiler produces a source listing,
consisting of the COBOL source input
and all compilation-time error messages.

*NOSOURCE or *NOSRC
The compiler does not produce the
source part of the listing. If you do not
require a source listing, you should use
this option because compilation may
take less time.

*NOXREF
The compiler does not produce a cross-
reference listing for the source program.

*XREF
The compiler produces a cross-reference
listing for the source program.

*GEN
The compiler creates a program object
after the program is compiled.

*NOGEN
The compiler does not create a program
object after the source program is com-
piled. You might specify this option if
you want only error listings at this time.

*NOSEQUENCE

The reference numbers are not checked
for sequence errors.

*SEQUENCE
The reference numbers are checked for
sequence errors. Sequence errors do
not occur if the *LINENUMBER option is
specified.

“NOVBSUM
Verb usage counts are not printed.

*VBSUM
Verb usage counts are printed.

*NONUMBER
The source-file sequence numbers are
used for reference numbers.
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*NUMBER
The user-supplied sequence numbers
(columns 1 through 6) are used for refer-
ence numbers.

*LINENUMBER
The sequence numbers created by the
compiler are used for reference
numbers. This option combines program
source code and source code introduced
by COPY statements into one consec-
utively numbered sequence. Use this
option if you specify FIPS (Federal Infor-
mation Processing Standards) flagging or
SAA” flagging.

*NOMAP
The compiler does not list the Data Divi-
sion map.

*MAP
The compiler lists the Data Division map.

*NOOPTIONS
Options in effect are not listed for this
compilation.

*OPTIONS
Options in effect are listed for this compi-
lation.

*QUOTE

Specifies that the delimiter quotation
mark (") is used for nonnumeric literals
and Boolean litera!s. This also specifies
that the value of the figurative constant
QUOTE has the EBCDIC value of a quota-
tion mark.

Note: Boolean data is a category of data
items that are limited to a value of 1 or
0. A Boolean literal is a literal com-
posed of a Boolean character enclosed
in quotation marks and preceded by a B;
for example: B"1".

*APOST
Specifies that the delimiter apostrophe
(') is used for nonnumeric literals and
Boolean literals. This also specifies that
the value of the figurative constant
QUOTE has the EBCDIC value of an
apostrophe.
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“NOSECLVL
Second level message text is not listed
for this compilation.

*SECLVL
Second level message text is listed for
this compilation, along with the first-level
error text.

Note: The first-level error text is printed
each time the error occurs.

*PRTCORR
The compiler inserts comment lines in
the compiler listing indicating which ele-
mentary items were included as a result
of the use of the CORRESPONDING
phrase.

*NOPRTCORR
The compiler does not insert comment
lines in the compiler listing when the
CORRESPONDING phrase is used.

Note: You can only use the *SRCDBG
and *LSTDBG options if you are
using the AD/Cycle CODE/400*
product to compile your program.
If you specify any of these options
but do not have the AD/Cycle
CODE/400* product installed, the
COBOL/400 compiler continues
processing. For more information
on these options, see the IBM
SAA AD/Cycle CoOperative Devel-
opment Environment: Debug Tool
User’s Reference.

*NOSRCDBG

This option determines the kind of infor-
mation you see on your programmable
work station when using the AD/Cycle
CoOperative Development
Environment/400 to compile your COBOL
programs.

The compiler does not produce source-
level debugging information. If
*NOLSTDBG is also in effect, the com-
piler does not produce source-level error
information either.



*SRCDBG
This option determines the kind of infor-
mation you see on your programmable
work station when using the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>