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Preface

About this information

This information provides topics to help you move to IBM Enterprise COBOL Version 5 or Version 6.

Because the changes required during migration from Version 5 to Version 6 are small, this document
assumes that you are migrating from Version 4 or earlier versions of the compiler to Version 5 or Version
6.

This information also assumes that you have completed your runtime migration to Language
Environment®.

Terminology clarification
In this information, we use the term Enterprise COBOL as a general reference to:

« IBM Enterprise COBOL for z/0S and 0S/390°, Version 3 Release 1

« IBM Enterprise COBOL for z/OS and 0S/390, Version 3 Release 2

« IBM Enterprise COBOL for z/OS, Version 3 Release 3

« IBM Enterprise COBOL for z/OS, Version 3 Release 4

« IBM Enterprise COBOL for z/OS, Version 4 Release 1

« IBM Enterprise COBOL for z/0OS, Version 4 Release 2

« IBM Enterprise COBOL for z/OS, Version 5 Release 1

« IBM Enterprise COBOL for z/OS, Version 5 Release 2

« IBM Enterprise COBOL Value Unit Edition for z/OS, Version 5 Release 2
« IBM Enterprise COBOL for z/OS, Version 6 Release 1

« IBM Enterprise COBOL Value Unit Edition for z/OS, Version 6 Release 1
« IBM Enterprise COBOL for z/0OS, Version 6 Release 2

« IBM Enterprise COBOL Value Unit Edition for z/OS, Version 6 Release 2

Note: Enterprise COBOL Value Unit Edition for z/OS is the same as Enterprise COBOL for z/OS made
available under a different product number and pricing metric.

In this information, we use the term IBM COBOL as a general reference to:
« COBOL/370, Version 1 Release 1

« COBOL for MVS™ & VM, Version 1 Release 2

« COBOL for 0S/390 & VM, Version 2 Release 1

« COBOL for 0S/390 & VM, Version 2 Release 2

See “Summary of changes to the COBOL compilers” on page xxxiii for further details.

COBOL compilers by name and version

Table 1. COBOL compiler name, version, release, product numbers, GA and EOS dates

Version, release, General availability | End of support
and modification (GA) date (EOS) date
level Product
Compiler number (Year-Month-Day) (Year-Month-Day)
0S/VS COBOL 1.2.3 5740-CB1 1974-09-23 1999-12-31

© Copyright IBM Corp. 1991, 2022 XV



Table 1. COBOL compiler name, version, release, product numbers, GA and EOS dates (continued)

Version, release,
and modification

General availability
(GA) date

End of support
(EOS) date

level Product
Compiler n:(:nl::r (Year-Month-Day) (Year-Month-Day)
0OS/VS COBOL 1.2.4 5740-CB1 1976-09-23 1999-12-31
VS COBOL II 1.3 5668-958 1988-12-16 1996-06-30
VS COBOLII 1.4 5668-958 1993-03-12 2001-03-31
COBOL/370 1.1 5688-197 1991-12-20 1997-09-30
COBOL for MVS & 1.2 5688-197 1995-10-27 2001-12-31
VM
COBOL for 0S/390 2.1 5648-A25 1997-05-23 2004-12-31
& VM
COBOL for 0S/390 2.2 5648-A25 2000-09-29 2004-12-31
& VM
Enterprise COBOL 3.1 5655-G53 2001-11-30 2004-04-04
for z/OS
Enterprise COBOL 3.2 5655-G53 2002-09-27 2005-10-03
for z/OS
Enterprise COBOL 3.3 5655-G53 2004-02-27 2007-04-30
for z/OS
Enterprise COBOL 3.4 5655-G53 2005-07-01 2015-04-30
for z/OS
Enterprise COBOL 4.1 5655-S71 2007-12-14 2014-04-30
for z/OS
Enterprise COBOL 4.2 5655-S71 2009-08-28 2022-04-30
for z/OS
Enterprise COBOL 5.1 5655-W32 2013-06-21 2020-04-30
for z/OS
Enterprise COBOL 5.2 5655-W32 2015-02-27 2020-04-30
for z/OS
Enterprise COBOL 5.2 5697-ECV 2015-10-06 2020-04-30
Value Unit Edition
for z/OS2
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Table 1. COBOL compiler name, version, release, product numbers, GA and EOS dates (continued)

Version, release, General availability |End of support
and modification (GA) date (EOS) date
level Product
Compiler number (Year-Month-Day) (Year-Month-Day)
Enterprise COBOL 6.1 5655-EC6 2016-03-18 2022-09-30
for z/OS
Enterprise COBOL 6.1 5697-V61l 2016-03-18 2022-09-30
Value Unit Edition
for z/OS2
Enterprise COBOL 6.2 5655-EC6 2017-09-08 2024-09-30
for z/OS
Enterprise COBOL 6.2 5697-V61 2017-09-08 2024-09-30
Value Unit Edition
for z/0S1
Enterprise COBOL 6.3 5655-EC6 2019-09-06 Not announced yet
for z/OS
Enterprise COBOL 6.3 5697-V61 2019-09-06 Not announced yet
Value Unit Edition
for z/OSt
Enterprise COBOL 6.4 5655-EC6 2022-05-27 Not announced yet
for z/OS
Enterprise COBOL 6.4 5697-V61 2022-05-27 Not announced yet
Value Unit Edition
for z/OSt
Note:

1. Enterprise COBOL Value Unit Edition for z/OS is the same as Enterprise COBOL for z/OS made
available under a different product number and pricing metric.

To check lifecycle details (lifecycle dates, announcement letters, and other information) for Enterprise
COBOL for z/OS products, visit the lifecycle website.

To aid in moving your runtime library to Language Environment, you can find information on how to run
existing VS COBOL II and OS/VS COBOL load modules under Language Environment, including link-edit
requirements for support and recommended runtime options for compatible behavior in the Enterprise
COBOL 4.2 Compiler and Runtime Migration Guide.

To aid in moving from your older COBOL compiler to Enterprise COBOL, this information provides
descriptions of the language differences between older COBOL compilers and Enterprise COBOL and
describes the IBM conversion tools available to aid in converting your source programs to Enterprise
COBOL programs. It also describes other differences that might require changes in your application
development process in order to use Enterprise COBOL.

The following deliverables are also available to aid you in assessing the effort of moving from your older
COBOL compiler to Enterprise COBOL:
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- IBM Enterprise COBOL for z/OS Migration Assistant.

You can use the COBOL Migration Assistant to navigate through the compiler migration process from
Enterprise COBOL 4 or earlier versions to Enterprise COBOL 6.

« IBM Enterprise COBOL for z/OS Migration Portal.

Check case studies, COBOL experts interview videos, the cloud-based COBOL Migration Assistant,
no-charge COBOL Migration and Performance Tuning Webinars, FAQs, other IBM products to support
your migration, and many other resources to help ease your migration efforts from Enterprise COBOL 4
or earlier versions to Enterprise COBOL 6.

Use IBM Automatic Binary Optimizer for z/0S (ABO) to reduce your COBOL
migration effort

IBM Automatic Binary Optimizer for z/OS (ABO) enables you to improve the performance of already
compiled IBM COBOL programs without the need for recompilation. When optimizing modules that are
produced by earlier COBOL 4.2 and earlier compilers, ABO can achieve comparable performance to the
latest build compilers. Therefore, ABO can also help reduce your migration effort to Enterprise COBOL 6.
You need to only migrate source being actively developed and then use ABO to improve the performance
of all the other modules that do not have a recompilation plan.

To learn more about the relationship between COBOL and ABO, see Using ABO and Enterprise COBOL
together in the IBM Automatic Binary Optimizer for z/OS User's Guide. To learn more about ABO, see the
ABO product page.

How to use examples

This information shows numerous examples of sample COBOL statements, program fragments, and small
programs to illustrate the coding techniques being described. The examples of program code are written
in lowercase, uppercase, or mixed case to demonstrate that you can write your programs in any of these
ways.

To more clearly separate some examples from the explanatory text, they are presented ina monospace
font.

COBOL keywords and compiler options that appear in text are generally shown in SMALL UPPERCASE.
Other terms such as program variable names are sometimes shown in an italic font for clarity.

If you copy and paste examples from the PDF format documentation, make sure that the spaces in the
examples (if any) are in place; you might need to manually add some missing spaces to ensure that
COBOL source text aligns to the required columns per the COBOL reference format in the Enterprise
COBOL for z/0S Language Reference. Alternatively, you can copy and paste examples from the HTML
format documentation and the spaces should be already in place.

Acknowledgement

IBM would like to acknowledge the assistance of the GUIDE COBOL Migration Task Force in the
preparation of the 0S/VS COBOL to VS COBOL II Migration Guide. The task force provided ideas,
experience-derived information, and perceptive comments on the subject of 0S/VS COBOL to VS COBOL
II conversion.

The information received from this previous conversion experience, as well as input from many
experienced OS/VS COBOL and VS COBOL II IBM customers, aided in the development of this Migration
Guide. Without such assistance, this information would have been much more difficult to develop.

Related publications

The information provided with Enterprise COBOL and Language Environment is designed to help you
install and customize Enterprise COBOL and create COBOL applications for z/OS.
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https://cobol-migration-assistant.ibm.com/
https://www.ibm.com/docs/en/cobol-zos/6.3?topic=SS6SG3_6.3.0/migration-portal.html
https://www.ibm.com/docs/en/abo/latest?topic=overview-using-abo-enterprise-cobol-together
https://www.ibm.com/docs/en/abo/latest?topic=overview-using-abo-enterprise-cobol-together
https://www.ibm.com/products/automatic-binary-optimizer-zos

Enterprise COBOL for z/0S publications

Table 2. The Enterprise COBOL for z/OS publications

Task

Information

Understand warranty information

Licensed Program Specifications

Install the compiler under z/OS

Program Directory for Enterprise
COBOL

Understand product changes and upgrade source to the latest version of
Enterprise COBOL for z/OS

Migration Guide

Upgrade run time environment to Language Environment

Note: If you have not yet

migrated your runtime library to
Language Environment, see Chapter
3. Planning the move to Language
Environment in the Enterprise
COBOL 4.2 Compiler and Runtime

Migration Guide.

Customize Enterprise COBOL for z/OS

Enterprise COBOL for z/OS
Customization Guide

Prepare and test your programs and get details about compiler options

Enterprise COBOL for z/OS
Programming Guide

Get details about COBOL syntax and specifications of language elements

Enterprise COBOL for z/OS Language
Reference

Understand COBOL compiler messages and return codes to diagnose

problems

Enterprise COBOL for z/OS Messages
and Codes

Language Environment element of z/0S publications

Table 3. The Language Environment element of z/OS publications

Task

Information

Evaluate the product

Language Environment Concepts
Guide

Install Language Environment

z/0S Program Directory

Understand Language Environment program models and concepts

Language Environment
Programming Guide

Find syntax for Language Environment runtime options and callable services

Language Environment
Programming Reference

Debug applications that run with Language Environment, get details about
runtime messages, and diagnose problems with Language Environment

Language Environment
Debugging Guide and Run-Time
Messages

Migrate applications from one release of Language Environment to another.

Language Environment Run-Time
Migration Guide

Develop interlanguage communication (ILC) applications

Language Environment Writing
Interlanguage Communication
Applications

Learn about the concepts and use of Common Debug Architecture (CDA)

Common Debug Architecture
User’s Guide
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http://publibfp.dhe.ibm.com/epubs/pdf/igy3mg50.pdf
http://publibfp.dhe.ibm.com/epubs/pdf/igy3mg50.pdf
http://publibfp.dhe.ibm.com/epubs/pdf/igy3mg50.pdf

Table 3. The Language Environment element of z/OS publications (continued)

Task

Information

Get details about APIs in the Debug Data Program Information library
(Llibddpi).

Common Debug Architecture
Library Reference

Get details about the IBM extensions to the DWARF and ELF APIs in the
DWARF 4 standard.

DWARF/ELF Extensions Library
Reference

Enterprise COBOL for z/0S publications

Table 4. The Enterprise COBOL for z/0S publications

Task

Information

Understand warranty information

Licensed Program Specifications

Install the compiler under z/0OS

Program Directory for Enterprise
COBOL

Understand product changes and upgrade source to the latest version of
Enterprise COBOL for z/OS

Migration Guide

Upgrade run time environment to Language Environment

Note: If you have not yet

migrated your runtime library to
Language Environment, consult the
Enterprise COBOL V4.2 Compiler
and Runtime Migration Guide

at http://publibfp.dhe.ibm.com/
epubs/pdf/igy3mg50.pdf for help.

Customize Enterprise COBOL for z/OS

Enterprise COBOL for z/OS
Customization Guide

Prepare and test your programs and get details about compiler options

Enterprise COBOL for z/OS
Programming Guide

Get details about COBOL syntax and specifications of language elements

Enterprise COBOL for z/OS Language
Reference

Understand COBOL compiler messages and return codes to diagnose
problems

Enterprise COBOL for z/OS Messages
and Codes

Language Environment element of z/0S

Table 5. The Language Environment element of z/OS publications

Task

Information

Evaluate the product

Language Environment Concepts
Guide

Install Language Environment

z/0S Program Directory

Understand Language Environment program models and concepts

Language Environment
Programming Guide

Find syntax for Language Environment runtime options and callable services

Language Environment
Programming Reference
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Table 5. The Language Environment element of z/OS publications (continued)

Task

Information

Debug applications that run with Language Environment, get details about
runtime messages, and diagnose problems with Language Environment

Language Environment
Debugging Guide and Run-Time
Messages

Migrate applications from one release of Language Environment to another.

Language Environment Run-Time
Migration Guide

Develop interlanguage communication (ILC) applications

Language Environment Writing
Interlanguage Communication
Applications

Learn about the concepts and use of Common Debug Architecture (CDA)

Common Debug Architecture
User’s Guide

Get details about APIs in the Debug Data Program Information library
(Libddpi).

Common Debug Architecture
Library Reference

Get details about the IBM extensions to the DWARF and ELF APIs in the
DWARF 4 standard.

DWARF/ELF Extensions Library
Reference

Summary of changes to this information

This section lists the major changes that have been made to each edition of this migration guide since
IBM COBOL for 0S/390 & VM Version 2 Release 1. The latest technical changes are marked within double
angle brackets (>> and <<) in the HTML version, or marked by vertical bars (|) in the left margin in the PDF

version.

Changes in GC27-8715-01 (December 2021)

This topic lists the major changes that have been made to this document since Enterprise COBOL for z/OS

6.2.

For a complete list of new and improved features in Enterprise COBOL for z/OS 6.2 and COBOL 6.2 with
PTFs installed, see What is new in Enterprise COBOL for z/OS 6.2 and COBOL 6.2 with PTFs installed in

the Enterprise COBOL for z/OS What's New.

Changes in GC27-8715-01 (December 2021)

« Clarified the performance impact of decimal overflows in “Performance of decimal overflows” on page

14.

Changes in GC27-8715-01 (February 2021)

« The installation customization for placing compiler phases into shared storage is removed.
« Added General Availability (GA) and End of Support (EOS) dates for each COBOL compiler version in

“COBOL compilers by name and version” on page xv.

Changes in GC27-8715-01 (December 2020)

« Clarified that TRAP(ON) must be in effect when messages 1GZ0268W and IGZ0269W have been issued

in “Taking an inventory of your applications” on page 31.

Changes in GC27-8715-01 (August 2020)

« Updated the INSPECT. . .TALLYING behavior example in “COBOL source code differences in

Enterprise COBOL Version 5 and Version 6” on page 179.
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« Added frequently asked questions (FAQs) and their answers in “Compatibility” on page 236, “Compiling
with Enterprise COBOL” on page 239, “Subsystems” on page 243, and “Performance” on page 244.

Changes in GC27-8715-01 (June 2020)

« A new option QSAMBUFFINITCHAR is added to the IGZUOPT module that allows you to control
the initial character used for QSAM buffer initialization. For details, see Appendix M, “Controlling
initialization of QSAM buffer (IGZ40PT),” on page 335. This support can be obtained in Enterprise
COBOL Version 6 Release 2 with runtime LE PTF for APAR PH25917 installed.

« Updated the references to PPA4 layout and WORKING-STORAGE location in “WORKING-STORAGE
SECTION changes” on page 173.

« Clarified the background of IBM Report Writer, and added support details and version requirement in
“COBOL Report Writer Precompiler” on page 277.

Changes in GC27-8715-01 (April 2020)

« New suboptions LAX | STRICT are added to the INITCHECK option to control whether the compiler
will issue warning messages for data items unless they are initialized on at least one, or on all, logical
paths to a statement. For details, see “Compiler option changes in Enterprise COBOL Version 5 and
Version 6” on page 181. This change is introduced in Enterprise COBOL Version 6 Release 2 with PTF for
APAR PH24413 installed.

« Clarified INSPECT. ..TALLYING behavior changes in “COBOL source code differences in Enterprise
COBOL Version 5 and Version 6” on page 179.

« Provided details about migrating from PDS data sets to PDSE data sets in Chapter 3, “Compiler upgrade
checklist,” on page 25.

« Clarified that programs compiled with TEST(. .. ,NOSEPARATE) under CICS® require read access to
DFHRPL libraries in “DFHRPL setup differences with Enterprise COBOL V5 and V6” on page 219.

- Added a link to the COBOL Migration Information Portal, where you can find information about COBOL
migration all in one place. For details, see “COBOL compilers by name and version” on page xv.

®n

« Updated "IBM Developer for z Systems®" to "IBM Developer for z/0S" in Appendix N, “Accessibility
features for Enterprise COBOL for z/0S,” on page 337.

Changes in GC27-8715-01 (February 2020)

« The support for NOBLKSET and the conventional merge method for Enterprise COBOL V5 or later
versions is obtained with runtime LE PTFs UI67483(V2R2)/UI167485(V2R3)/U167486(V2R4) installed.
For details, see “Using DFSORT option NOBLKSET” on page 199.

- Added questions frequently asked before migration and their answers in FAQs before migration.

Changes in GC27-8715-01 (March 2019)

« Added information about the new INITIAL compiler option in “Compiler option changes in Enterprise
COBOL Version 5 and Version 6” on page 181. The changes are introduced in Enterprise COBOL Version
6 Release 2 with PTF for APAR PH05855 installed.

- Added an FAQ and answer about the changes in compiler generated symbols between Enterprise
COBOL V4 and V5 or V6 in “Binding (link-editing) Enterprise COBOL programs ” on page 241.

- Added a support page link where lists the Enterprise COBOL V4 PTFs to support the migration to
Enterprise COBOL V5 or V6. For details, see Chapter 14, “Upgrading from Enterprise COBOL Version 4,”
on page 155.

Changes in GC27-8715-01 (September 2018)

« Updated and further clarified how to find WORKING-STORAGE SECTION in Enterprise COBOL V5 and
V6. For details, see “WORKING-STORAGE SECTION changes” on page 173.
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Changes in GC27-8715-01 (July 2018)

« Added information about two new suboptions ALPHNUM and NOALPHNUM of the NUMCHECK(ZON)
compiler option, which control whether the compiler will generate code for an implicit numeric
class test for zoned decimal data items that are being compared with an alphanumeric data item,
alphanumeric literal or alphanumeric figurative constant. The changes are introduced in Enterprise
COBOL Version 6 Release 2 with PTF for APAR PI198480 installed.

 Replaced the Edge Portfolio Analyzer with a free and open source COBOL Analyzer. For details, see
“Free and open source COBOL Analyzer” on page 278.

« Clarified that compiler migration is required for OS/VS COBOL programs and VS COBOL II programs
compiled with NORES in “Compiler migration” on page 20.

« Corrected the description of offset X'2C'" in the PPA4 layout in “WORKING-STORAGE SECTION changes”
on page 173.

Changes in GC27-8715-01 (May 2018)

« Updated information in “CSD setup differences with Enterprise COBOL V5 and V6” on page 219 because
certain CICS TS versions provide the system autoinstall capability for LE programs and CICS will create
the program definition automatically when the programs are first loaded.

- Clarified that the separate CICS translator is still shipped with current CICS products but is no longer
being enhanced in “Migrating from the separate CICS translator to the integrated translator” on page
222.

Changes in GC27-8715-01 (March 2018)

« Removed OMVS segment requirements from “Prerequisite software and service for Enterprise COBOL
Version 5 and Version 6” on page 177.

Changes in GC27-8715-01 (January 2018)

« Added information about the new COPYLOC compiler option in “Compiler option changes in Enterprise
COBOL Version 5 and Version 6” on page 181. The changes are introduced in Enterprise COBOL Version
6 Release 2 with PTF for APAR P191584 installed.

- Added information about new suboptions in the RULES compiler option in “Compiler option changes
in Enterprise COBOL Version 5 and Version 6” on page 181. The changes are introduced in Enterprise
COBOL Version 6 Release 2 with PTFs for APAR P191585 and PI91586 installed.

Changes in GC27-8715-01 (November 2017)

- Updated behaviour of the ZONEDATA compiler option in “Compiler option changes in Enterprise COBOL
Version 5 and Version 6” on page 181. This change is introduced in Enterprise COBOL Version 6 Release
2 with PTF for APAR PI90571 installed.

« Clarified the IGZEBST requirements in Chapter 1, “Introducing the new compiler and run time,” on page
3 and several other topics.

Changes in GC27-8715-01 (September 2017)

- Added information about Enterprise COBOL V6.2 changes to the chapter Chapter 16, “Changes with
Enterprise COBOL Version 6,” on page 167, and the changes mainly fall into the following topics:

Prerequisite software level changes

COBOL source code differences

Compiler option changes

Listing changes
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« Updated information about the z/OS MEMLIMIT changes in Enterprise COBOL V6. (“Changes in
compiling with Enterprise COBOL Version 5 and Version 6” on page 188)

« Updated information about how to locate the WORKING-STORAGE SECTION. (“WORKING-STORAGE
SECTION changes” on page 173)

Changes in GC27-8715-00 (December 2021)

Changes in GC27-8715-00 (December 2021)

I « Clarified the performance impact of decimal overflows in “Performance of decimal overflows” on page
14.

Changes in GC27-8715-00 (February 2021)

« The installation customization for placing compiler phases into shared storage is removed.

« Added General Availability (GA) and End of Support (EOS) dates for each COBOL compiler version in
“COBOL compilers by name and version” on page xv.

Changes in GC27-8715-00 (December 2020)

I « Clarified that TRAP(ON) must be in effect when messages 1GZ0268W and IGZ0269W have been issued
in “Taking an inventory of your applications” on page 31.

Changes in GC27-8715-00 (August 2020)

« Updated the INSPECT...TALLYING behavior example in “COBOL source code differences in Enterprise
COBOL Version 5 and Version 6” on page 179.

« Added frequently asked questions (FAQs) and their answers in “Compatibility” on page 236, “Compiling
with Enterprise COBOL” on page 239, “Subsystems” on page 243, and “Performance” on page 244.

Changes in GC27-8715-00 (June 2020)

« A new option QSAMBUFFINITCHAR is added to the IGZUOPT module that allows you to control
the initial character used for QSAM buffer initialization. For details, see Appendix M, “Controlling
initialization of QSAM buffer (IGZ40PT),” on page 335. This support can be obtained in Enterprise
COBOL Version 6 Release 1 with runtime LE PTF for APAR PH25917 installed.

« Updated the references to PPA4 layout and WORKING-STORAGE location in “WORKING-STORAGE
SECTION changes” on page 173.

« Clarified the background of IBM Report Writer, and added support details and version requirement in
“COBOL Report Writer Precompiler” on page 277.

Changes in GC27-8715-00 (April 2020)

« New suboptions LAX | STRICT are added to the INITCHECK option to control whether the compiler
will issue warning messages for data items unless they are initialized on at least one, or on all, logical
paths to a statement. For details, see “Compiler option changes in Enterprise COBOL Version 5 and
Version 6” on page 181. This change is introduced in Enterprise COBOL Version 6 Release 1 with PTF for
APAR PH24414 installed.

 Clarified INSPECT. .. TALLYING behavior changes in “COBOL source code differences in Enterprise
COBOL Version 5 and Version 6” on page 179.

« Provided details about migrating from PDS data sets to PDSE data sets in Chapter 3, “Compiler upgrade
checklist,” on page 25.

« Clarified that programs compiled with TEST (. .. ,NOSEPARATE) under CICS require read access to
DFHRPL libraries in “DFHRPL setup differences with Enterprise COBOL V5 and V6” on page 219.
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« Added a link to the COBOL Migration Information Portal, where you can find information about COBOL
migration all in one place. For details, see “COBOL compilers by name and version” on page xv.

- Updated "IBM Developer for z Systems" to "IBM Developer for z/0S" in Appendix N, “Accessibility
features for Enterprise COBOL for z/0S,” on page 337.

Changes in GC27-8715-00 (February 2020)

« The support for NOBLKSET and the conventional merge method for Enterprise COBOL V5 or later
versions is obtained with runtime LE PTFs UI67483(V2R2)/UI167485(V2R3)/U167486(V2R4) installed.
For details, see “Using DFSORT option NOBLKSET” on page 199.

- Added questions frequently asked before migration and their answers in FAQs before migration.

Changes in GC27-8715-00 (March 2019)
« Added an FAQ and answer about the changes in compiler generated symbols between Enterprise
COBOL V4 and V5 or V6 in “Binding (link-editing) Enterprise COBOL programs ” on page 241.

- Added a support page link where lists the Enterprise COBOL V4 PTFs to support the migration to
Enterprise COBOL V5 or V6. For details, see Chapter 14, “Upgrading from Enterprise COBOL Version 4,”

on page 155.

Changes in GC27-8715-00 (September 2018)

« Added information about two new suboptions ALPHNUM and NOALPHNUM of the NUMCHECK(ZON)
compiler option, which control whether the compiler will generate code for an implicit numeric
class test for zoned decimal data items that are being compared with an alphanumeric data item,
alphanumeric literal or alphanumeric figurative constant. The changes are introduced in Enterprise
COBOL Version 6 Release 1 with PTF for APAR PH01251 installed.

« Updated and further clarified how to find WORKING-STORAGE SECTION in Enterprise COBOL V5 and
V6. For details, see “WORKING-STORAGE SECTION changes” on page 173.

Changes in GC27-8715-00 (July 2018)

 Replaced the Edge Portfolio Analyzer with a free and open source COBOL Analyzer. For details, see
“Free and open source COBOL Analyzer” on page 278.

« Clarified that compiler migration is required for OS/VS COBOL programs and VS COBOL II programs
compiled with NORES in “Compiler migration” on page 20.

Changes in GC27-8715-00 (May 2018)

- Added information about the new COPYLOC compiler option in "“Compiler option changes in Enterprise
COBOL Version 5 and Version 6” on page 181". The changes are introduced in Enterprise COBOL Version
6 Release 1 with PTF for APAR P196231 installed.

« Updated information in “CSD setup differences with Enterprise COBOL V5 and V6” on page 219 because
certain CICS TS versions provide the system autoinstall capability for LE programs and CICS will create
the program definition automatically when the programs are first loaded.

- Clarified that the separate CICS translator is still shipped with current CICS products but is no longer
being enhanced in “Migrating from the separate CICS translator to the integrated translator” on page
222.

Changes in GC27-8715-00 (March 2018)

« Removed OMVS segment requirements from "“Prerequisite software and service for Enterprise COBOL
Version 5 and Version 6” on page 177"
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Changes in GC27-8715-00 (November 2017)

- Updated behaviour of the ZONEDATA compiler option in "“Compiler option changes in Enterprise COBOL
Version 5 and Version 6” on page 181". This change is introduced in Enterprise COBOL Version 6
Release 1 with PTF for APAR PI88271 installed.

« Clarified the IGZEBST requirements in Chapter 1, “Introducing the new compiler and run time,” on page
3 and several other topics.

Changes in GC27-8715-00 (June 2017)

- Updated behaviour of the NOSTGOPT compiler option in "“Compiler options for converted programs”
on page 85". This change is introduced in Enterprise COBOL Version 6 Release 1 with PTF for APAR
P181838 installed.

Changes in GC27-8715-00 (April 2017)

« Added information about a new PARMCHECK compiler option that can discover parameter mismatches,
that is, if programs pass arguments to subprograms that are then misused as parameters. The
PARMCHECK option can help with your migration to Enterprise COBOL V6 and check for good
programming practices. The PARMCHECK option is introduced in Enterprise COBOL Version 6 Release 1
with PTF for APAR PI78089 installed.

« Added information about a new INLNE compiler option that controls whether the inlining of procedures
(paragraphs or sections) referenced by PERFORM statements in the source program is allowed. The
INLINE option is introduced in Enterprise COBOL Version 6 Release 1 with PTF for APAR PI77981
installed.

« Added information about the interprocess communication (IPC) message queues in "“Debug
information changes with Enterprise COBOL Version 5 and Version 6” on page 153",

 Updated the code sample and further clarified the behavior changes in Enterprise COBOL V5 and V6
for programs with parameter length mismatches in "“Error behavior changes for incorrect programs” on
page 197"

« Added information that in V4, when a COMP-5 data-item value (signed or unsigned) is moved into a PIC
X(n) data item, an incorrect value will be moved. This is corrected in Enterprise COBOL V5 and V6. See
"“COBOL source code differences in Enterprise COBOL Version 5 and Version 6” on page 179"

- Updated information about calling a ILBOABNO callable service with Enterprise COBOL V5 and later
versions in "“Changes at run time with Enterprise COBOL Version 5 and Version 6” on page 192"

« Added information about using the XML System Services parser to transforms some characters or
character combinations to x'15' when parsing EBCDIC documents in "Appendix J, “Migrating from
XMLPARSE(COMPAT) to XMLPARSE(XMLSS),” on page 323"

Changes in GC27-8715-00 (February 2017)

- Added information about a new NUMCHECK compiler option that controls whether to generate extra
code to validate data items when they are used as sending data items. The NUMCHECK option is
introduced in Enterprise COBOL Version 6 Release 1 with PTF for APAR PI71625 installed.

« Added information about a new warning message that will be issued when a call to ILBOABNO callable
service is encountered in the source program in "“Changes at run time with Enterprise COBOL Version 5
and Version 6” on page 192",

« Added two new suboptions MSG and ABD to the SSRANGE compiler option to control the runtime
behavior of the COBOL program when a range check fails.

Changes in GC27-8715-00 (September 2016)

- Added information to highlight the Enterprise COBOL V6 changes in "Chapter 16, “Changes with
Enterprise COBOL Version 6,” on page 167"
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« Added information about a new INITCHECK compiler option that controls whether to check for
uninitialized data items and issue warning messages when they are used without being initialized. The
INITCHECK option is introduced in Enterprise COBOL Version 6 Release 1 with PTF for APAR P168226
installed.

Changes in GC27-8715-00 (March 2016)

« Added information about Enterprise COBOL V6 changes in "Part 4, “What is new and different with
Enterprise COBOL Version 5 and Version 6?,” on page 165" and the V6 changes mainly fall into the
following topics:

— Prerequisite software level changes

— COBOL source code differences

Compiler option changes

Dependence on system MEMLIMIT setting for large programs

Runtime changes

Changes that might affect vendor tools

« Added new reserved words:

ALLOCATE
DEFAULT
END-JSON
FREE

JSON
JSON-CODE

- Added a topic of "Chapter 4, “Migration recommendations to Enterprise COBOL V5 and V6,” on page
27", including special considerations when migrating from earlier versions to Enterprise COBOL V5 and

V6.

Changes in GC14-7383-03 (March 2019)

Changes in GC14-7383-03 (March 2019)

- Added a support page link where lists the Enterprise COBOL V4 PTFs to support the migration to
Enterprise COBOL V5 or V6. For details, see Chapter 14, “Upgrading from Enterprise COBOL Version 4,”

on page 155.

Changes in GC14-7383-03 (September 2018)

« Added information about two new suboptions ALPHNUM and NOALPHNUM of the NUMCHECK(ZON)
compiler option, which control whether the compiler will generate code for an implicit numeric
class test for zoned decimal data items that are being compared with an alphanumeric data item,
alphanumeric literal or alphanumeric figurative constant. The changes are introduced in Enterprise
COBOL Version 5 Release 2 with PTF for APAR PH01241 installed.

« Added information about how to find WORKING-STORAGE SECTION in Enterprise COBOL V5. For
details, see “WORKING-STORAGE SECTION changes” on page 173.

Changes in GC14-7383-03 (July 2018)
 Replaced the Edge Portfolio Analyzer with a free and open source COBOL Analyzer. For details, see
“Free and open source COBOL Analyzer” on page 278.

« Clarified that compiler migration is required for OS/VS COBOL programs and VS COBOL II programs
compiled with NORES in “Compiler migration” on page 20.
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Changes in GC14-7383-03 (May 2018)

« Updated information in “CSD setup differences with Enterprise COBOL V5 and V6” on page 219 because
certain CICS TS versions provide the system autoinstall capability for LE programs and CICS will create
the program definition automatically when the programs are first loaded.

« Clarified that the separate CICS translator is still shipped with current CICS products but is no longer
being enhanced in “Migrating from the separate CICS translator to the integrated translator” on page
222.

Changes in GC14-7383-03 (November 2017)

- Updated behaviour of the ZONEDATA compiler option in “Compiler option changes in Enterprise COBOL
Version 5 and Version 6” on page 181. This change is introduced in Enterprise COBOL Version 5 Release
2 with PTF for APAR PI90458 installed.

« Clarified the IGZEBST requirements in Chapter 1, “Introducing the new compiler and run time,” on page
3 and several other topics.

Changes in GC14-7383-03 (September 2017)

« Added information about a new VSAMOPENFS compiler option that affects the user file status reported
from successful VSAM OPEN statements that require verified file integrity check. The VSAMOPENFS
option is introduced in Enterprise COBOL Version 5 Release 2 with PTF for APAR P185868 installed.

« Added information about two new suboptions MSG and ABD of the SSRANGE compiler option, which
control the runtime behavior of the COBOL program when a range check fails. MSG and ABD are
introduced in Enterprise COBOL Version 5 Release 2 with PTF for APAR PI86343 installed.

Changes in GC14-7383-03 (June 2017)

« Added information about a new NUMCHECK compiler option that controls whether to generate extra
code to validate data items when they are used as sending data items. The NUMCHECK option is
introduced in Enterprise COBOL Version 5 Release 2 with PTF for APAR PI81006 installed.

Changes in GC14-7383-03 (April 2017)

- Updated the code sample and further clarified the behavior changes in Enterprise COBOL V5 and V6 for
programs with parameter length mismatches. See "“Error behavior changes for incorrect programs” on
page 197"

« Added information that in V4, when a COMP-5 data-item value (signed or unsigned) is moved into a PIC
X(n) data item, an incorrect value will be moved. This is corrected in Enterprise COBOL V5 and V6. See
"“COBOL source code differences in Enterprise COBOL Version 5 and Version 6” on page 179",

« Updated information about calling a ILBOABNO callable service with Enterprise COBOL V5 and later
versions in "“Changes at run time with Enterprise COBOL Version 5 and Version 6” on page 192"

- Added information about using the XML System Services parser to transforms some characters or
character combinations to x'15' when parsing EBCDIC documents in "Appendix J, “Migrating from
XMLPARSE(COMPAT) to XMLPARSE(XMLSS),” on page 323"

Changes in GC14-7383-03 (January 2017)

« Added information about a new warning message that will be issued when a call to ILBOABNO callable
service is encountered in the source program in "“Changes at run time with Enterprise COBOL Version 5
and Version 6” on page 192",

Changes in GC14-7383-03 (September 2016)

« Added information about a new INITCHECK compiler option that controls whether to check for
uninitialized data items and issue warning messages when they are used without being initialized. The
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INITCHECK option is introduced in Enterprise COBOL Version 5 Release 2 with PTF for APAR P169197
installed.

Changes in GC14-7383-03 (July 2015)
Added information about compiler option changes:

« New option: ZONECHECK (MSG | ABD)

» Modified option: ZONEDATA. New suboption of NOPFD is added to the ZONEDATA compiler option.
ZONEDATA (NOPFD) lets the compiler generate code that performs comparisons of zoned decimal data
in the same manner as COBOL V4 does when using NUMPROC (NOPFD | PFD) with COBOL V4.

Changes in GC14-7383-03 (February 2015)

« Added information about Enterprise COBOL V5.2 changes to the chapter "What is new and different
with Enterprise COBOL Version 5", and the changes mainly fall into the following topics:

Source code differences

Compiler options changes

Compilation restrictions for user-written condition handlers
Variable length records - wrong length READ

Using object oriented COBOL or interoperating with C programs

- Added information about upgrading Enterprise COBOL Version 3 or Version 4 programs that have XML
PARSE statements

- Added information about accessing VSAM data sets with the extended addressability attribute,
including for existing COBOL programs compiled with earlier versions than Enterprise COBOL for z/0S,
V5.2.

« Added information to appendix on how to save and restore the high halves of General Purpose Registers
(GPRs) in assembler programs that will call or be called by Enterprise COBOL V5.

Changes in GC14-7383-02 (March 2019)

Changes in GC14-7383-02 (March 2019)

« Added a support page link where lists the Enterprise COBOL V4 PTFs to support the migration to
Enterprise COBOL V5 or V6. For details, see Chapter 14, “Upgrading from Enterprise COBOL Version 4,”
on page 155.

Changes in GC14-7383-02 (September 2018)

« Added information about how to find WORKING-STORAGE SECTION in Enterprise COBOL V5. For
details, see “WORKING-STORAGE SECTION changes” on page 173.

Changes in GC14-7383-02 (May 2018)

« Updated information in “CSD setup differences with Enterprise COBOL V5 and V6” on page 219 because
certain CICS TS versions provide the system autoinstall capability for LE programs and CICS will create
the program definition automatically when the programs are first loaded.

« Clarified that the separate CICS translator is still shipped with current CICS products but is no longer
being enhanced in “Migrating from the separate CICS translator to the integrated translator” on page
222.
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Changes in GC14-7383-02 (April 2017)

- Updated information about calling a ILBOABNO callable service with Enterprise COBOL V5 and later
versions in “Changes at run time with Enterprise COBOL Version 5 and Version 6” on page 192.

Changes in GC14-7383-02 (February 2017)

« Added information about a new warning message that will be issued when a call to ILBOABNO callable
service is encountered in the source program in “Changes at run time with Enterprise COBOL Version 5
and Version 6” on page 192.

Changes in GC14-7383-02 (March 2014)

Added back the support for AMODE 24 execution of COBOL programs, except for a few exception cases.
Many programs that are compiled by Enterprise COBOL 5.1.1 execute in either AMODE 31 or AMODE 24.

Changes in GC14-7383-00 (June 2013)

This migration guide has been reorganized for Enterprise COBOL Version 5.1. If you have not yet
completed your runtime migration to Language Environment, see Chapter 3. Planning the move to
Language Environment in the Enterprise COBOL 4.2 Compiler and Runtime Migration Guide for help in
completing your runtime migration.

Primarily, the following changes have been made to this Migration Guide:

- Removal of the information related to Language Environment

« Addition of specific chapters for migrating from Enterprise COBOL Version 3 and Enterprise COBOL
Version 4

« Addition of a section on Enterprise COBOL Version 5

- Addition of a section on upgrading your COBOL compiler along with other IBM products. That includes
information about Debug Tool, CICS, and Db2°. Please see Part 5, “Enterprise COBOL migration and
other IBM products,” on page 209 for more information.

There is a lot of information in this guide but most of it is not needed by most customers. For example,
if you are moving from Enterprise COBOL Version 4 and you have completed your runtime migration

for all applications, you only need to look at a few sections. For details, see Chapter 14, “Upgrading
from Enterprise COBOL Version 4,” on page 155, Chapter 15, “Compiling Enterprise COBOL Version 4
programs,” on page 161, and Chapter 17, “Changes with Enterprise COBOL Version 5 and Version 6,” on

page 177.
Changes in GC23-8527-01 (August 2009)

Compiler

« Added information about integrated Db2 coprocessor

« Updated information about migrating from XMLPARSE(COMPAT) to XMLPARSE(XMLSS), for example,
changes in the handling of several XML events

« Updated information about the differences in parsing behavior when you compile using
XMLPARSE(XMLSS)

« Added new reserved words
- Added new compiler options
- Added information to appendix on commonly asked questions and answers:
— Information about COBOL program calls
- Information about running existing COBOL applications with Java™ 5 or Java 6
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Run time

- Updated information about region-wide defaults

 Updated information about TEST option

« Updated information about Language Environment STORAGE(00) option
Information about CICS has been corrected.

Miscellaneous maintenance and editorial changes have been made; for example, Appendix B, “COBOL
reserved word comparison,” on page 247 and Appendix F, “Compiler limit comparison,” on page 309 have
been updated.

Changes in GC23-8527-00 (December 2007)

Compiler

« Added section on migrating XML PARSE from Enterprise COBOL Version 3 to Enterprise COBOL Version
4 (Migrating from XMLPARSE(COMPAT) to XMLPARSE(XMLSS)).

Added information about the new TEST suboptions of Enterprise COBOL Version 4

- Added new reserved words
Added information to section on migrating from CMPR2 to NOCMPR2:

— Fixed file attributes and DCB= parameters of JCL

— OPEN statement failing for QSAM files (FILE STATUS 39)

— OPEN statement failing for VSAM files (FILE STATUS 39)
Added information to appendix on Db2 coprocessor integration

— Additional differences from separate precompiler

Run time

« Added information about removal of SIMVRD runtime option support for Enterprise COBOL Version 4
Release 1 programs.

Changes in GC27-1409-05 (November 2006)

- Updated the documentation of differences between Db2 precompiler and coprocessor.
« Added compiler option SQLCCSID.

Changes in GC27-1409-04 (March 2006)

« Added to the documentation of differences between Db2 precompiler and coprocessor.
« Added a section on migrating SEARCH ALL statements to V3R4.

Changes in GC27-1409-03 (July 2005)

« Added compiler option MDECK.

- Added new reserved words.

« Added SQL code differences between Db2 precompiler and coprocessor.
« Changes to data-item sizes.

Changes in GC27-1409-02 (December 2003)

« Applied service updates to the information
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Changes in GC27-1409-01 (September 2002)

Compiler

« Added information about the use of the SEPARATE suboption with the TEST(. . .,SYM,...) compiler
option.

Run time

« Clarified the information about file handling for COBOL programs with RECORDING MODE U under OS/
390, Version 2 Release 10.

- Added information about the change in the amount of space that is used for an output file that is
defined as RECFM=U under 0S/390, Version 2 Release 10.

« Added information about dynamic calls to assembler programs under Language Environment for z/0S,
Version 1 Release 2 and later.

Changes in GC27-1409-00 (November 2001)

Compiler

« Removed various compiler options, including the CMPR2 compiler option
« Added new reserved words

Added information about the new integrated CICS translator
« Removed OO0 COBOL syntax and programming model based on SOM

Added information about migrating to the Enterprise COBOL compiler

Run time

« Added information about the change in behavior for DATA(31) programs

« Added information about CEEDUMP absent from applications with assembler programs that use the
DUMP macro

« Added information about the change in file handling for COBOL programs with RECORDING MODE U
- Added information about calling between assembler and COBOL

Changes in GC26-4764-05 (September 2000)

Compiler

- Added newly discovered undocumented extensions and improved many existing entries in Chapter 6,
“Upgrading OS/VS COBOL source programs,” on page 45

« Added new reserved words

- Added information about migrating to the V2R2 compiler

Run time

« Added description of the new default for runtime option ABTERMENC (ABEND for Language
Environment for 0S/390 V2R9 and later) and the new suboptions for TERMTHDACT available in
Language Environment for 0S/390 V2R7 and later

- Added information about Language Environment region-wide runtime options
« Updated the virtual storage requirements
« Updated the CICS considerations:

— Performance
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— SORT interface change
— DISPLAY statement
 Updated information about upgrading Language Environment release levels

Miscellaneous maintenance and editorial changes have been made.

Summary of changes to the COBOL compilers

This section lists the main changes that have been made to the COBOL compilers.

Changes in IBM Enterprise COBOL for z/0S, Version 6 Release 2 with PTFs
installed

New and changed compiler options
« The following compiler options are new:

— PI91584: COPYLOC: The new COPYLOC compiler option can be used to add either a PDSE (or PDS)
dataset or z/OS UNIX directory as an additional location to be searched for copy members during the
library phase.

— PHO05855: INITIAL: The new INITIAL compiler option allows you to get a program that has initial
values in data items each time the program is called, without having to add the IS INITIAL clause
to the PROGRAM-1ID paragraph, and without having to use dynamic CALL and CANCEL statements.

— PH31500: INVDATA: The new INVDATA compiler option replaces the deprecated ZONEDATA
compiler option and provides users fine-grained control over how the compiler generates code to
handle USAGE DISPLAY and USAGE PACKED-DECIMAL data items that contain invalid data.

« The following compiler options are modified:

— PI90571: ZONEDATA: The ZONEDATA option is updated to affect the behaviour of MOVE statements,
comparisons, and computations for USAGE DISPLAY or PACKED-DECIMAL data items that could
contain invalid digits, an invalid sign code, or invalid zone bits.

— PI91585: RULES: New suboptions OMITODOMIN | NOOMITODOMIN are added to the RULES option
to control whether the compiler will issue warning messages for any OCCURS DEPENDING ON
clauses that are specified without integer-1 (the minimum number of occurrences).

— PI91586: RULES: New suboptions UNREF | NOUNREFALL | NOUNREFSOURCE are added to the
RULES option to control whether the compiler will report unreferenced data items, and to control
whether the reporting is done only for data items not declared in a copy member (NOUNREFSOURCE)
or all data items (NOUNREFALL).

— PI96135: NUMCHECK (PAC): For packed decimal (COMP - 3) data items that have an even number of
digits, the unused bits are checked for zeros.

— PI98480: NUMCHECK (ZON): New suboptions ALPHNUM | NOALPHNUM are added to the
NUMCHECK (ZON) option to control whether the compiler will generate code for an implicit numeric
class test for zoned decimal data items that are being compared with an alphanumeric data item,
alphanumeric literal or alphanumeric figurative constant.

— PHO04369: RULES (NOEVENPACK) will not issue messages for even-digit PACKED-DECIMAL data
items whose names start with DFH, DSN, EYU or SQL, that is, data items generated for/by CICS
and Db2.

— PH04485: TEST: New suboptions DSNAME | NODSNAME are added to the TEST |
NOTEST (SEPARATE) option to control whether the external file name, which is the SYSDEBUG
dataset name used during compilation, will or will not be stored in the object program.

— PH08642: NUMCHECK: Redundant checks previously added by the NUMCHECK option have been
removed, improving performance, and some checks can be done at compile time. Specifying
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NUMCHECK may also cause the compiler to produce some messages at compile time instead of at
runtime.

— PH09225: INITCHECK: The INITCHECK option can be specified with OPTIMIZE (Q).

— PH11667: NUMCHECK (BIN): NUMCHECK(BIN) will check for binary data items (COMP, COMP-4, and
USAGE BINARY) even when TRUNC (BIN) is in effect.
— PH24340: NUMCHECK (ZON): New suboptions LAXREDEF | STRICTREDEF are added to the

NUMCHECK (ZON) option to control whether the compiler will check and issue warning messages
for redefined items.

— PH24413: INITCHECK: New suboptions LAX | STRICT are added to the INITCHECK option to
control whether the compiler will issue warning messages for data items unless they are initialized on
at least one, or on all, logical paths to a statement.

— PH26794: NUMCHECK (BIN): New suboptions TRUNCBIN | NOTRUNCBIN are added to the
NUMCHECK (BIN) option to control whether the compiler will generate the checking code for binary
data items.

— Runtime APAR PH20569(V2R2/V2R3/V2R4): The included DWARF diagnostic information when
TEST (NOSEPARATE) is effect can be extracted from the LLA/VLF managed programs.

— PH36688: RULES: New suboptions LAXREDEF | NOLAXREDEF are added to the RULES option to
inform users of redefined items with mismatched lengths.

— PH36690: OFFSET: The behaviour of OFFSET is improved. If multiple blocks of instructions are for
a single line of COBOL code, there will be multiple entries in the offset table for a given COBOL
statement.

— Runtime APAR PH34885 (V2R3/V2R4): The UUID4 randomness and UUID4 intrinsic function
requires significant CPU usage.

— PH41362: NUMCHECK (ZON): LAXREDEF | STRICTREDEF is deprecated but is tolerated for
compatibility, and it is replaced by the LAX|STRICT option.

— PH50301: NUMCHECK: The NUMCHECK compiler option is updated to avoid generating runtime
checking code of zoned decimal senders in MOVE statements when the receiver is an alphanumeric
data item and NUMCHECK (ZON (LAX) ) is in effect.

The following compiler option is deprecated:

— PH31500: ZONEDATA: This compiler option is deprecated but tolerated and is automatically mapped
to an equivalent form of the new INVDATA compiler option.

New and changed statements

P191584: As the new compiler option COPYLOC is introduced, the COPY statement is updated.

PI95081: A new LOC(24|31) phrase is added to the ALLOCATE statement to control the location of
dynamic storage that is acquired, which overrides the influence of the DATA compiler option when
determining the location of dynamic storage that is acquired.

PI97160: SET TO FALSE and WHEN SET TO FALSE are introduced as defined in the 2002 COBOL
Standard, which allows you to avoid explicit references to invalid values in the PROCEDURE DIVISION.

Runtime APARs PH20569(V2R2) and PH21261(V2R3/V2R4): A new runtime option (IGZCOMPAT) for
MERGE statement is introduced to obtain support for DFSORT option NOBLKSET and the conventional
merge method for Enterprise COBOL V5 or later versions.

PH28546: A new "CONVERTING" phrase is added to the JSON GENERATE and JSON PARSE statements
so that you can generate and parse JSON boolean values.

Note: COBOL Runtime LE APAR PH26698 must also be applied on all systems where programs that
make use of this new feature are linked or run.

PH32356: New "when-phrase" and "generic-suppression-phrase" are added to the JSON GENERATE
statement so that you can conditionally suppress data items during JSON GENERATE.
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Note: COBOL Runtime LE APAR PH31172 must also be applied on all systems where programs that
make use of this new feature are linked or run.

IBM-supplied CICS reserved-word table changes
« PI91589: New COBOL words are added to the IBM-supplied CICS reserved-word table.

Intrinsic function enhancements
« PI97434: Add support for processing national data items with the following intrinsic functions:

REVERSE
ULENGTH
UPOS
USUBSTR
UWIDTH

This PTF pre-reqs the PTF(s) for Language Environment (LE) APAR P197224 (z/OS V2R1/V2R2) and
APAR PI97712 (z/OS V2R3). Make sure that the PTF(s) for APAR P197224 or APAR P197712 are
installed on Language Environment (LE) on all systems where COBOL programs will be run before using
the compiler with the PTF for PI97434 installed.

Migration assistance

« Runtime APAR PH25917: A new option QSAMBUFFINITCHAR is added to the IGZUOPT module that
allows you to control the initial character used for QSAM buffer initialization. (Appendix M, “Controlling
initialization of QSAM buffer (IGZ40PT),” on page 335)

Installation customization changes

« PH36777: Adds support for diagnosing miscoded options or options coded as OPTION () instead of
OPTION=in the COBOL customization macro.

COBOL/JNI interface enhancement

Runtime APAR PH37101(V2R3/V2R4): An enhancement is made to assist COBOL programs running in
AMODE 31 to interact with Java programs in AMODE 64.

Note: IBM SDK, Java Technology Edition V8.0.6.35 (JVM) is needed for this enhancement.

Debugging enhancement

Runtime APAR PH61133 (V2R4 or later): You can use ddname IGZPROUT at the run step of your JCL to
generate a report of all COBOL 5 or later programs that are called dynamically, statically, and via DLL
linkage.

Compiler message changes

« PHO8642: Specifying NUMCHECK may cause the compiler to produce the following messages at
compile time:

IGYCB7313-E
IGYCB7314-E
IGYCB7315-W
IGYCB7316-W
« PH42575: The following messages are updated to report additional information and return codes:

- IGYSI5305-U
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IGYSI5306-U

Changes in IBM Enterprise COBOL for z/0S, Version 6 Release 2

New, changed, and removed compiler options

« The following compiler options are new:

DEFINE
INITCHECK
INLINE
NUMCHECK
PARMCHECK

« The following compiler options are modified:

AFP: The default value is changed to AFP (NOVOLATILE).
ARCH: A new higher level of ARCH (12) is accepted. ARCH(7) is still the default.

MAXPCF: The default value is changed to MAXPCF (100000) to reflect the increased capacity of the
V6 compiler.

NOSTGOPT: In earlier versions, data items can get optimized with OPT (2) even when NOSTGOPT was
in effect. NOSTGOPT was changed in this version so that no optimization of storage or data items
occurs even with OPT (2). This is especially helpful for WORKING-STORAGE eye-catchers.

SSRANGE: New suboptions MSG | ABD and ZLEN | NOZLEN are added to the SSRANGE compiler
option to allow, respectively:

- A message instead of an abend and continued processing for additional reporting of out-of-range
conditions in a single run.

- Areference modification of zero length to proceed without a message or abend.

TEST: New suboptions SEPARATE and NOSEPARATE are added to the TEST compiler option

to control program object size on disk while retaining debugging capability. In addition, new
combinations of suboptions are supported in both the TEST and NOTEST compiler options, including
TEST (NODWARF), TEST (SEPARATE), and NOTEST (DWARF, SOURCE).

« The following compiler option is removed:

ZONECHECK is deprecated but is tolerated for compatibility, and it is replaced by NUMCHECK (ZON).

New statements

« The new JSON PARSE statement converts JSON text to COBOL data formats.

New and changed special registers

- The new JSON-STATUS special register is used to indicate either that a JSON PARSE statement
executed successfully or that a nonexception condition occurred.

« The JSON-CODE special register is also used to indicate either that a JSON PARSE statement executed
successfully or that an exception condition occurred.

New directives

« The following new compiler directives are added to support conditional compilation as defined in the
2002 COBOL Standard:

The DEFINE directive defines or undefines a compilation variable.

— The EVALUATE directive provides a multi-branch method of choosing the source lines to include in a

compilation group.
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— The IF directive provides for a one-way or two-way conditional compilation.

« The new INLINE directive allows the compiler to decide whether to inline procedures referenced by
PERFORM statements in the source program.

Debugging changes

« TEST(SEPARATE) supports generating the debug information into side files to control module size while
retaining debugging capability.

Listing changes

« Compiler diagnostic messages now appear at the end of the listing, as was the case in COBOL compilers
before Enterprise COBOL V5.

« Addition of MD5 signature to program objects and debug data to allow matching of debug data with
executables even if a program is recompiled.

« Three new fields are added at the end of PPA4:

Offset of the first user-defined data item in WORKING-STORAGE.
Total length of user-defined data items in WORKING-STORAGE.
Bit to indicate whether there are EXTERNAL data items.

Changes in IBM Enterprise COBOL for z/0S, Version 6 Release 1 with PTFs
installed

New, changed, and removed compiler options

« The following compiler options are new:

P168226: INITCHECK
PI71625: NUMCHECK
PI78089: PARMCHECK
PI77981: INLINE
P196231: COPYLOC

 The following compiler options are modified:

P168023 and P181838: NOSTGOPT: The default behaviour of the NOSTGOPT compiler option has been
changed.

PI174933: SSRANGE: New suboptions MSG and ABD are added to the SSRANGE compiler option to
control how the compiler checks reference modification lengths.

P198996: NUMCHECK (PAC): For packed decimal (COMP - 3) data items that have an even number of
digits, the unused bits are checked for zeros.

PH01251: NUMCHECK (ZON): New suboptions ALPHNUM | NOALPHNUM are added to the
NUMCHECK (ZON) option to control whether the compiler will generate code for an implicit numeric
class test for zoned decimal data items that are being compared with an alphanumeric data item,
alphanumeric literal or alphanumeric figurative constant.

PH13943: NUMCHECK (BIN): NUMCHECK(BIN) will check for binary data items (COMP, COMP-4, and
USAGE BINARY) even when TRUNC(BIN) is in effect.

PH24414; INITCHECK: New suboptions LAX | STRICT are added to the INITCHECK option to
control whether the compiler will issue warning messages for data items unless they are initialized on
at least one, or on all, logical paths to a statement.

Runtime APAR PH20569(V2R2/V2R3/V2R4): The included DWARF diagnostic information when
TEST (NOSEPARATE) is effect can be extracted from the LLA/VLF managed programs.
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— Runtime APAR PH34885 (V2R3/V2R4): The UUID4 randomness and UUID4 intrinsic function
requires significant CPU usage.

« The following compiler option is removed:

— PI71625: ZONECHECK is deprecated but is tolerated for compatibility, and it is replaced by
NUMCHECK (ZON).

New and changed statements

e PI71621: The JSON GENERATE statement is redesigned and improved.

« P192944: A new LOC(24]31) phrase is added to the ALLOCATE statement to control the location of
dynamic storage that is acquired, which overrides the influence of the DATA compiler option when
determining the location of dynamic storage that is acquired.

« PI96231: As the new compiler option COPYLOC is introduced, the COPY statement is updated.

« Runtime APARs PH20569(V2R2) and PH21261(V2R3/V2R4): A new runtime option (IGZCOMPAT) for
MERGE statement is introduced to obtain support for DFSORT option NOBLKSET and the conventional
merge method for Enterprise COBOL V5 or later versions.

Migration assistance

« Runtime APAR PH25917: A new option QSAMBUFFINITCHAR is added to the IGZUOPT module that
allows you to control the initial character used for QSAM buffer initialization. (Appendix M, “Controlling
initialization of QSAM buffer (IGZ40PT),” on page 335)

COBOL/JNI interface enhancement

Runtime APAR PH37101(V2R3/V2R4): An enhancement is made to assist COBOL programs running in
AMODE 31 to interact with Java programs in AMODE 64.

Note: IBM SDK, Java Technology Edition V8.0.6.35 (JVM) is needed for this enhancement.

Changes in IBM Enterprise COBOL for z/0S, Version 6 Release 1

New and changed options
« The following compiler options are new:
— SUPPRESS
— VSAMOPENFS
— ZONECHECK
« The following compiler options are modified:
— LANGUAGE
— SSRANGE

Removed options

The LVLINFO installation option is removed. The build level information is put where LVLINFO used to be,
and the SERVICE compiler option can be used for user service level information in place of LVLINFO.

New and changed statements

« The new ALLOCATE statement obtains dynamic storage, while the new FREE statement releases
dynamic storage that was previously obtained with an ALLOCATE statement. Both statements are part
of the 2002 COBOL Standard.

« Enhancements are made to the INITIALIZE statement as part of the 2002 COBOL Standard:
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— Anew FILLER phrase is added so that FILLER data items can be initialized with the INITIALIZE
statement.

— A new VALUE phrase is added so that elementary data items can be initialized to the literal specified
in the VALUE clause.

« The new JSON GENERATE statement converts data to JSON format.

Compiler behavior changes

In Enterprise COBOL V6, the compiler starts using storage above the 2 GB BAR to compile programs,

even those that are not large. This means that the z/OS MEMLIMIT parameter would have to be set to a
nonzero value. The z/OS default for MEMLIMIT is 2 GB, but if you compile a program and your z/OS setting
for MEMLIMIT is not high enough, you could get this compiler message: IGYCB7145-U Insufficient
memory in the compiler to continue compilation. If you encounter this error message, set
REGION=0M and MEMLIMIT=3G on the job card and recompile your programs. If it is successful, consider
changing the system MEMLIMIT default that was set in IEFUSI, SMFPRMxx, or SMFLIMxx to no less than

2 GB.

Note: The SMFLIMxx PARMLIB member is only available in z/OS V2.2 and later versions.

Debugging changes

The allocation and management of WORKING-STORAGE SECTION have been changed since Enterprise
COBOL V5. This does not affect the execution of the COBOL program. Tools or programs that need to
locate the starting address of the WORKING-STORAGE SECTION might be affected.

JCL changes

To specify the language of compiler messages, you must use the LANGUAGE compiler option and also set
the Language Environment runtime option NATLANG at compile time. We recommend using CEEOPTS DD
in the compile JCL.

Changes in IBM Enterprise COBOL for z/0S, Version 5 Release 2 with PTFs
installed

New, changed, and removed compiler options
« The following compiler options are new:

— PI40822: ZONECHECK
— PI69197: INITCHECK
— PI81006: NUMCHECK
— PI85868: VSAMOPENFS
« The following compiler options are modified:

— PI40853: ZONEDATA: New suboption of NOPFD is added to the ZONEDATA compiler option.
ZONEDATA=NOPFD lets the compiler generate code that performs comparisons of zoned decimal
data in the same manner as COBOL V4 does when using NUMPROC=NOPFD | PFD with COBOL V4.

— PI53044: SSRANGE: New suboptions ZLEN and NOZLEN are added to the SSRANGE compiler option to
control how the compiler checks reference modification lengths.

— PI86343: SSRANGE: New suboptions MSG and ABD are added to the SSRANGE compiler option to
control how the compiler checks reference modification lengths.

— PI90458: ZONEDATA: The ZONEDATA option is updated to affect the behaviour of MOVE statements,
comparisons, and computations for USAGE DISPLAY or PACKED-DECIMAL data items that could
contain invalid digits, an invalid sign code, or invalid zone bits.
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— PI97835: NUMCHECK (PAC): For packed decimal (COMP - 3) data items that have an even number of
digits, the unused bits are checked for zeros.

— PH012471: NUMCHECK (ZON): New suboptions ALPHNUM | NOALPHNUM are added to the
NUMCHECK (ZON) option to control whether the compiler will generate code for an implicit numeric
class test for zoned decimal data items that are being compared with an alphanumeric data item,
alphanumeric literal or alphanumeric figurative constant.

« The following compiler option is removed:

— PI81006: ZONECHECK is deprecated and can no longer be specified in IGYCDOPT. NUMCHECK=(ZON)
gives the same results as ZONECHECK used to.

Changes in IBM Enterprise COBOL for z/0S, Version 5 Release 2

New and changed options
« The following compiler options are new:

COPYRIGHT

QUALIFY (COMPAT |EXTEND)

SERVICE

SQLIMS

VLR (COMPAT | STANDARD)
XMLPARSE (XMLSS | COMPAT)
ZONEDATA(PFD|MIG)

- The following compiler options are modified:

— ARCH: ARCH(6) is no longer accepted. A new higher level of ARCH (11) is accepted, and ARCH(7) is
the default.

— MAP: New suboptions HEX and DEC are added to the MAP compiler option to control whether
hexadecimal or decimal offsets are shown for MAP output in the compiler listing. It eases your
migration to Enterprise COBOL V5.2 if your programs are compiled with Enterprise COBOL V4 or
earlier versions.

« The following compiler option is removed:
- SIZE

New and changed functions

« The compatibility-mode COBOL XML parser from the COBOL library is supported. You can specify the
XMLPARSE (XMLSS | COMPAT) compiler option to choose between parsing with the z/OS XML System
Services parser, or with the compatibility-mode COBOL XML parser. This feature can ease the migration
to the Enterprise COBOL V5 compiler for programs with XML PARSE statements that were compiled with
Enterprise COBOL V3, or with V4 compiler with the XMLPARSE (COMPAT) compiler option.

« Enterprise COBOL applications that use object-oriented syntax for Java interoperability are now
supported with Java 6, Java 7 and Java 8. Java SDK 1.4.2 and Java 5 are no longer supported.

New and changed statements

« The new CALLINTERFACE directive specifies the interface convention for CALL and SET statements.
The convention specified stays in effect until another CALLINTERFACE directive is encountered in the
source. The CALLINTERFACE directive has three suboptions: DLL, DYNAMIC, and STATIC.

« The EXIT statement includes the following new formats, which provide a structured way to exit without
using a GO TO statement. The new formats are part of the 2002 COBOL Standard.

— EXIT PERFORM for exiting from an inline PERFORM statement
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— EXIT PARAGRAPH for exiting from the middle of a paragraph
— EXIT SECTION for exiting from a section

« A new format of the SORT statement, the table SORT statement, arranges table elements in a user-
specified sequence. It is part of the 2002 COBOL Standard.

« New keywords LEADING and TRAILING are added to the REPLACING phrase of the COPY statement
and the REPLACE statement to improve partial-word replacement operations. The new keywords are
part of the 2002 COBOL Standard.

A new keyword VOLATILE is added to the format 1 data description entry. The VOLATILE clause
indicates that a data item's value can be modified or referenced in ways that the compiler cannot
detect, such as by a Language Environment (LE) condition handler routine or by some other
asynchronous process or thread. Thus, optimization is restricted for the data item.

New syntaxes are introduced to the XML GENERATE statement. The WHEN phrase from the explicit
form of the SUPPRESS phrase can be omitted to unconditionally suppress identifier-8 in the output of
the XML Generate statement. If the WHEN phrase is omitted, identifier-8 can be a group data item.

In addition, the generic-suppression-phrase of the XML GENERATE statement provides a convenient
way to exclude entire classes and categories of data items from the generated XML output based on
suppression criteria. The data items to which the suppression specifications apply and that meet the
criteria at run time will be excluded. CONTENT is treated as a distinct type for suppression.

Changes in IBM Enterprise COBOL for z/0S, Version 5 Release 1 Modification
1

 Except for a few exception cases, AMODE 24 execution of COBOL programs is supported. Many
programs compiled by IBM Enterprise COBOL for z/OS V5.1.1 will execute in AMODE 31 or AMODE
24,

« A new compiler option, SQLIMS, enables the new IMS SQL coprocessor (called SQL statement
coprocessor by IMS). The new coprocessor handles your source programs that contain embedded
SQLIMS statements.

« New fatal and warning exception codes are added for XML PARSE exceptions.

« The LIST option output in the compiler listing contains a new Special Register Table that provides the
location information for all the COBOL Special Register variables.

With current service applied, Enterprise COBOL V5.1.0 appears to be V5.1.1 and has the following new
compiler options:

« SQLIMS

VLR (COMPAT | STANDARD)

XMLPARSE (XMLSS | COMPAT)

« New suboptions HEX and DEC are added to the MAP compiler option to control whether hexadecimal or
decimal offsets are shown for MAP output in the compiler listing.

Changes in IBM Enterprise COBOL for z/0S, Version 5 Release 1

New and changed COBOL function
The XML function supported by IBM Enterprise COBOL for z/OS has been enhanced:

« The XML GENERATE statement has been extended with new syntax that gives the programmer more
flexibility and control over the form of the XML document that is generated:

— The NAME phrase has been added to allow user-supplied element and attribute names.
— The TYPE phrase has been added to give the user control of attribute and element generation.
— The SUPPRESS phrase has been added to allow suppression of empty attributes and elements.
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« XML parsing support has been enhanced with a special register, XML-INFORMATION, to easily
determine whether the XML content delivered for an XML event is complete or will be continued on
the next event.

« The compatibility-mode COBOL XML parser from the COBOL library is no longer supported for use by
Enterprise COBOL V5 programs. XML PARSE statements in V5 programs always use the XML parser in
z/0S XML System Services.

New support for UNBOUNDED tables and groups enables top-down mapping of data structures between
XML and COBOL applications

Unicode support has been enhanced in this release with the addition of 6 new intrinsic function:

* ULENGTH

« UPOS

USUBSTR
USUPPLEMENTERY
« UVALID

« UWIDTH

A new inline comment indicator (the character string 'x>') can be coded to indicate that the ensuing text
on aline is a comment.

Enterprise COBOL Version 5.1 corrects READ statement processing of wrong-length records.
The Millennium Language Extensions are no longer supported, and the removed elements are:
- DATEVAL intrinsic function

« UNDATE intrinsic function

YEARWINDOW intrinsic function

DATEPROC compiler option

YEARWINDOW compiler option

To be compatible with the convention used by C and C++, the linkage convention for returning a
doubleword binary item specified in the RETURNING phrase PROCEDURE DIVISION header and the
CALL statement is changed. If a COBOL program returns a doubleword binary item via a PROCEDURE
DIVISION RETURNING header to a calling COBOL program with a CALL ... RETURNING statement, an
issue occurs if only one of the programs is recompiled with Enterprise COBOL V5. Both the called and
calling programs must be recompiled with Enterprise COBOL V5 together, so that the linkage convention
for the RETURNING item is consistent.

Format 2 declarative syntax: USE. . .AFTER. . .LABEL PROCEDURE.. ., and the syntax: GO TO MORE-
LABELS are no longer supported.

Option changes
« The following compiler options are new:

AFP(VOLATILE | NOVOLATILE)

ARCH (n)

DISPSIGN(SEP | COMPAT)

HGPR (PRESERVE | NOPRESERVE)
MAXPCF (nnn)

STGOPT | NOSTGOPT

« The following compiler options are modified:

— The MDECK option no longer has a dependency on the LIB option, as the compiler behaves as though
the LIB option is always enabled.
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— The MIG suboption of the NUMPROC compiler option is no longer supported
— The compiled-in range checks cannot be disabled at run time using the runtime option CHECK (OFF).
— Execution of NORENT programs above the 16 MB line is not supported.

— The HOOK | NOHOOK and SEPARATE | NOSEPARATE suboptions of the TEST compiler option are no
longer supported. Those suboptions continue to be tolerated to ease migration. New suboptions
SOURCE and NOSOURCE are added to the TEST compiler option.

— The NOTEST option is enhanced to include the suboptions DWARF and NODWARF.

— The EXIT compiler option is no longer mutually exclusive with the DUMP compiler option, and the
compiler exits rules are updated.

— The OPTIMIZE option is modified to allow several level of optimization. The previous OPTIMIZE
option format is deprecated but is tolerated for compatibility.

— The format and contents of listing generated from the LIST option are new

— The format and contents of the listing output generated from the MAP option are changed
Support for the following compiler options has been removed:

DATEPROC

- LIB

SIZE(MAX)

YEARWINDOW

XMLPARSE

Compiler behavior changes

There have been a number of changes to Enterprise COBOL V5.1 that result in different behaviors.

AMODE 24 execution of programs compiled with Enterprise COBOL V5.1.0 is no longer supported.
Enterprise COBOL V5.1.0 executable modules must be AMODE 31.

The IGZERRE and ILBOSTPO interfaces for managing a reusable COBOL environment are not supported
for applications containing programs compiled with Enterprise COBOL V5.

The IGZBRDGE macro, for converting static calls to dynamic calls, is not supported for programs
compiled with Enterprise COBOL V5.

The compatibility-mode COBOL XML parser from the COBOL library, the old parser from Enterprise
COBOL V3, is no longer supported for use by Enterprise COBOL V5 programs. XML PARSE statements in
V5 programs always use the z/OS System Services XML parser (XMLSS).

Enterprise COBOL Version 5 now requires Language Environment at compilation time. If the Language
Environment data sets SCEERUN and SCEERUN2 are not installed in the MVS LNKLST or LPALST, they
must be included in the STEPLIB or JOBLIB concatenation for the compilation.

Enterprise COBOL Version 5.1 has a new Language Environment member ID, 4. Prior versions of COBOL
use ID 5.

Enterprise COBOL Version 5 programs have some restrictions with interoperability with older versions of
COBOL. For details see, “Interoperability with older levels of IBM COBOL programs” on page 21.

COBOL programs with the following characteristics may behave differently with Enterprise COBOL V5
than with prior versions:

— Programs that use unsupported COBOL language syntax.

— Programs referencing data items that, at run time, contain values not conforming to the PICTURE
clause on the data description entry. For example:

- a fullword binary item with picture S9(6) USAGE BINARY, containing an oversize value of
+123456789 (unless the TRUNC (BIN) option was specified)

- atwo-byte PACKED-DECIMAL item with picture S99, containing an oversize value of 123 (such as,
123C in hexadecimal).
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- a packed decimal or zoned decimal item containing an invalid or non-preferred sign, that does not
conform to the sign requirements of the data description entry and the NUMPROC(PFD) compiler
option setting in effect.

— Programs with undiagnosed subscript range errors (when the SSRANGE compiler option was not
specified), that reference storage outside the storage allocation for the base data item.

— Applications with low-level dependencies on specific generated code sequences, register
conventions, or internal IBM control blocks may behave differently with Enterprise COBOL V5 than
with prior versions.

— Itisillegal to specify a value greater than integer-2 for the object of an OCCURS DEPENDING ON
clause, and thus the behavior is undefined. However, Enterprise COBOL V5.1 behaves differently than
prior versions when it occurs.

« VSAM record areas for reentrant COBOL programs are allocated above 16 MB if DATA(31) is enabled.
Programs that pass data in VSAM file records as CALL .. USING BY REFERENCE parameters to AMODE
24 subprograms may be impacted. Such programs can be recompiled with the DATA (24) compiler
option, or the Language Environment HEAP (BELOW) option can be used, to ensure that the records are
addressable by the AMODE 24 programs.

« Compile-time storage requirements are substantially increased, compared to prior versions of
Enterprise COBOL. See the discussion of the SIZE option. This is particularly true at higher optimization
levels, that is, programs compiled with the OPT (1) or OPT (2) compiler option.

« Compile-time CPU time requirements are substantially increased, compared to prior versions of
Enterprise COBOL.

« Compile time and run time diagnostic messages may differ, and may be generated at different times or
locations.

— Presence or absence of informational and warning level diagnostics may differ

— Diagnostics for programs that define excessive and unsupported amounts of storage may be
diagnosed either by the binder at bind time, or by Language Environment at run time, instead of
by the compiler at compilation time.

Compiler listing format and contents differ from prior versions of Enterprise COBOL.

Application performance changes

The OPTIMIZE option has been changed to support several levels of performance optimization for your
application. The suboptions have also been changed. The previous OPTIMIZE option format is deprecated
but is tolerated for compatibility.

Note: Although OPT (0) is equivalent to the old NOOPTIMIZE option in most ways, OPT (0) removes some
unreachable code that was not previously removed with NOOPTIMIZE.

Debugging changes
When the TEST option is specified, DIWARF debugging information is included in the application module.

With NOLOAD debug segments in the program object, Enterprise COBOL V5 debug data always matches
the executable file, and is always available without giving lists of data sets to search, and does not
increase the size of the loaded program.

If you specify the TEST (SOURCE) option, the DWARF debug information includes the expanded source
code, and the compiler listing is not needed by IBM Debug Tool. When the TEST (NOSOURCE) is specified,
the generated DWARF debugging information does not include the expanded source code.

You can use the NOTEST (DWARF) option to include basic DWARF diagnostic information in the application
module. This enables application failure analysis tools, such as CEEDUMP and IBM Fault Analyzer.

Packaging and JCL changes
There have been a number of changes to the packaging, installation and JCL with Enterprise COBOL V5.1.
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The SIGYCOMP data set is now a PDSE, rather than a PDS data set as in prior versions.
Enterprise COBOL Version 5.1 requires additional data sets

« When compiling under z/OS TSO or batch, the COBOL compiler now requires 15 utility data sets,
SYSUT1 to SYSUT15

« The SYSMDECK data set is now required for all compilations. SYSMDECK may be specified as a utility
(temporary) data set if the NOMDECK option is specified. When MDECK (.. . .) is specified, the SYSMDECK
DD allocation must specify a permanent data set.

« The alternate DDNAME list parameter used when the COBOL compiler is invoked from an assembly
language program has been expanded with entries for the additional work data sets.

The catalogued procedures that ship with Enterprise COBOL Version 5.1 have been modified.
« IGYWC

- IGYWCL

« IGYWCLG

The following JCL catalogued procedures are no longer supported. Because they all use the Language
Environment Prelinker or the DFSMS Loader, which are no longer supported.

« IGYWCG
IGYWCPG
IGYWCPL
IGYWCPLG
IGYWPL

Restrictions

If you use COBOL for IMS exit routines, Enterprise COBOL V5.1 can compile programs only when the exit
is an assembler program in a PDS data set that LOADs and calls a COBOL V5.1 program in a PDSE. For
workarounds to handle the restriction, see Chapter 22, “Moving IMS programs to Enterprise COBOL V5 or
V6,” on page 231.

Changes in IBM Enterprise COBOL for z/0S, Version 4 Release 2

« New and enhanced XML PARSE capabilities are available when you use the z/0OS System Services XML
parser:

— You can parse documents with validation against an XML schema when you use the VALIDATING
phrase of the XML PARSE statement.

— The performance of nonvalidating parsing with the XMLPARSE(XMLSS) compiler option is improved
compared to the performance of nonvalidating parsing with the XMLPARSE(XMLSS) compiler option
in Enterprise COBOL Version 4 Release 1.

— Character processing is enhanced for any XML document that contains a reference to a character that
is not included in the single-byte EBCDIC code page of the document.

« Afacility for customizing compiler messages (changing their severity or suppressing them), including
FIPS (FLAGSTD) messages, is made possible by a new suboption, MSGEXIT, of the EXIT compiler
option.

= A new compiler option, BLOCKO, activates an implicit BLOCK CONTAINS O clause for all eligible QSAM
files in your program.

« The underscore character (_) is now supported in user-defined words such as data-names and
program-names. Underscores are also supported in the literal form of program-names.

« If you use the integrated CICS translator, the compiler listing will now show the CICS options that are in
effect.
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« Enterprise COBOL applications that use object-oriented syntax for Java interoperability are now
supported with Java 5 and Java 6 in addition to the Java SDK 1.4.2.

Changes in IBM Enterprise COBOL for z/0S, Version 4 Release 1

- The XML GENERATE statement has been extended with new syntax that gives the programmer more
flexibility and control over the form of the XML document that is generated:

— The WITH ATTRIBUTES phrase, which causes eligible items in the XML document to be generated as
XML attributes instead of as elements.

— The WITH ENCODING phrase, which allows the user to specify the encoding of the generated
document.

— The WITH XML-DECLARATION phrase, which causes the version and encoding information to be
generated in the document.

— The NAMESPACE and NAMESPACE-PREFIX phrases, which allow generation of XML documents that
use XML namespaces.

— The XML GENERATE statement now supports generation of XML documents encoded in UTF-8
Unicode.

« XML PARSE support has been enhanced:

— The z/0S System Services XML parser is now supported as an alternative to the existing XML parser
that is part of the COBOL library

— The z/0S System Services XML parser provides the following benefits:

- Availability of the latest IBM parsing technology for COBOL users.

- Offloading of COBOL XML parsing to zAAP specialty processors.

- Improved support for parsing XML documents that use XML namespaces.

- Direct support for parsing XML documents that are encoded in UTF-8 Unicode.
- Support for parsing very large XML documents, a buffer at a time.

— Four new special registers are introduced for namespace processing during execution of XML PARSE
statements.

— The XML PARSE statement has been extended with new syntax. The new WITH ENCODING and
RETURNING NATIONAL phrases give the programmer control over the assumed encoding of input
XML documents, to facilitate parsing in Unicode.

— A new compiler option, XMLPARSE, has been created to control whether the z/OS System
Services parser or the existing COBOL parser is used for XML PARSE statements. With the
XMLPARSE(COMPAT) option, XML parsing is fully compatible with Enterprise COBOL Version 3. With
the default XMLPARSE(XMLSS) option, the z/OS System Services parser is used and new XML parsing
capabilities are enabled.

« Performance of COBOL application programs has been enhanced by exploitation of new z/Architecture®
instructions. The performance of COBOL Unicode support (USAGE NATIONAL data) has been
significantly improved.

« Db2 support has been enhanced in this release, including DB2° V9 exploitation and improvements in
coprocessor integration and usability:

Support for new SQL data types and new SQL syntax provided by DB2 V9

Db2 precompiler options are shown in the compiler listing (DB2 V9 only)

SQLCA and SQLDA control blocks are expanded in the compiler listing (all Db2 releases)

A new compiler option SQLCCSID is provided to coordinate the coded character set id (CCSID)
between COBOL and Db2

 Support for DFSMS large-format data sets
- Debugging enhancements:
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— Debug Tool V8 enablement, new debugging commands
— GOTO/JUMPTO in optimized code, new TEST suboption EJPD
« Compiler options can be specified in a data set (OPTFILE option)
- Cross-reference of COPY statements, libraries, and data sets in compiler listing

Changes in IBM Enterprise COBOL for z/0S, Version 3 Release 4 with PTFs
installed
« PK31411: A new compiler option, SQLCCSID, which works in conjunction with the Db2 coprocessor,

determines whether the CODEPAGE compiler option influences the processing of SQL statements in
COBOL programs. SQLCCSID was added via APAR PK31411.

« PK16765: Corrections to the behavior of the SEARCH ALL statement have been made.

With current service applied, specifically the PTF for APAR PK16765, new compiler diagnostic
messages and runtime diagnostic messages have been added to assist in identifying programs
and SEARCH ALL statements that are potentially impacted by these corrections and may require
modification in order to migrate to V3R4. If you have this PTF on your compiler, the listing header
and object program will show Version 3 Release 4 Modification 1.

Changes in IBM Enterprise COBOL for z/0S, Version 3 Release 4

« Several limits on COBOL data-item size have been significantly raised, for example:
— The maximum data-item size has been raised from 16 MB to 128 MB.
— The maximum PICTURE symbol replication has been raised to 134,217,727.
— The maximum OCCURS integer has been raised to 134,217,727.

(For full details about changed compiler limits, see the Enterprise COBOL for z/OS Language Reference.)
This support facilitates programming with large amounts of data, for example:

— Db2/COBOL applications that use Db2 BLOB and CLOB data types
— COBOL XML applications that parse or generate large XML documents

« Support for national (Unicode UTF-16) data has been enhanced. Several additional kinds of data items
can now be described implicitly or explicitly as USAGE NATIONAL:

— External decimal (national decimal) items

External floating-point (national floating-point) items
Numeric-edited items

National-edited items
— Group (national group) items, supported by the GROUP-USAGE NATIONAL clause

« Many COBOL language elements support the new kinds of UTF-16 data, or newly support the
processing of national data:

— Numeric data with USAGE NATIONAL (national decimal and national floating point) can be used in
arithmetic operations and in any language constructs that support numeric operands .

— Edited data with USAGE NATIONAL is supported in the same language constructs as any existing
edited type, including editing and de-editing operations associated with moves.

— Group items that contain all national data can be defined with the GROUP-USAGE NATIONAL clause,
which results in the group behaving as an elementary item in most language constructs. This support
facilitates use of national groups in statements such as STRING, UNSTRING, and INSPECT.

— The XML GENERATE statement supports national groups as receiving data items, and national-edited,
numeric-edited of USAGE NATIONAL, national decimal, national floating-point, and national group
items as sending data items.

— The NUMVAL and NUMVAL-C intrinsic functions can take a national literal or national data item as an
argument.
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Using these new national data capabilities, it is now practical to develop COBOL programs that
exclusively use Unicode for all application data.

The REDEFINES clause has been enhanced such that for data items that are not level 01, the subject of
the entry can be larger than the data item being redefined.

« A new compiler option, MDECK, causes the output from library-processing statements to be written to a
file.

» Db2 coprocessor support has been enhanced: XREF is improved.

« The literal in a VALUE clause for a data item of class national can be alphanumeric .

These terminology changes were also made in this release:

« The term alphanumeric group is introduced to refer specifically to groups other than national groups.

« The term group means both alphanumeric groups and national groups except when used in a context
that obviously refers to only an alphanumeric group or only a national group.

« The term external decimal refers to both zoned decimal items and national decimal items.

- The term alphanumeric floating point is introduced to refer to an external floating-point item that has
USAGE DISPLAY.

- The term external floating point refers to both alphanumeric floating-point items and national floating-
point items.

Changes in IBM Enterprise COBOL for z/0S, Version 3 Release 3

« XML support has been enhanced. A new statement, XML GENERATE, converts the content of COBOL
data records to XML format. XML GENERATE creates XML documents encoded in Unicode UTF-16 or in
one of several single-byte EBCDIC code pages.

« There are new and improved features of the Debug Tool:

— Performance is improved when you use COBOL SYSDEBUG files.

— You can more easily debug programs that use national data: When you display national data in a
formatted dump or by using the Debug Tool LIST command, the data is automatically converted to
EBCDIC representation using the code page specified in the CODEPAGE compiler option. You can use
the Debug Tool MOVE command to assign values to national data items, and you can move national
data items to or from group data items. You can use national data as a comparand in Debug Tool
conditional commands such as IF or EVALUATE.

— You can debug mixed COBOL-Java applications, COBOL class definitions, and COBOL programs that
contain object-oriented syntax.

For further details about these enhancements to debugging support, see the Debug Tool User's Guide.
- DB2 Version 8 SQL features are supported when you use the integrated Db2 coprocessor.
« The syntax for specifying options in the COBIJVMINITOPTIONS environment variable has changed.

Changes in IBM Enterprise COBOL for z/0S and 0S/390, Version 3 Release 2

« The compiler has been enhanced to support new features of Debug Tool:

— Playback support lets you record and replay application execution paths and data values.

— Automonitor support displays the values of variables that are referenced in the current statement
during debugging.

— Programs that have been compiled with the OPTIMIZE and TEST(NONE,SYM,. . .) options are
supported for debugging.

— The Debug Tool GOTO command is enabled for programs that have been compiled with the
NOOPTIMIZE option and TEST option with any of its suboptions. (In earlier releases, the GOTO
command was not supported for programs compiled with TEST(NONE, .. .).)

For further details about these enhancements to debugging support, see the Debug Tool User's Guide.
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- Extending Java interoperability to IMS : Object-oriented COBOL programs can run in an IMS Java
dependent region. The object-oriented COBOL and Java languages can be mixed in a single application.

- Enhanced support for Java interoperability:

— The OPTIMIZE compiler option is fully supported for programs that contain OO syntax for Java
interoperability.
— Object references of type jobjectArray are supported for interoperation between COBOL and Java.

— 0O applications that begin with a COBOL main factory method can be invoked with the java
command.

— A new environment variable, COBJVMINITOPTIONS, is provided for initializing the Java virtual
machine for OO applications that start with a COBOL program.

— 0O applications that begin with a COBOL program can, with some limitations, be bound as modules in
a PDSE and run using batch JCL.

« Unicode enhancement for working with Db2: The code pages for host variables are handled implicitly
when you use the Db2 integrated coprocessor. SQL DECLARE statements are necessary only for
variables described with USAGE DISPLAY or USAGE DISPLAY-1 when COBOL and Db2 code pages do
not match.

Changes in IBM Enterprise COBOL for z/0S and 0S/390, Version 3 Release 1

 Multithreading support: toleration of POSIX threads and signals, permitting applications with COBOL
programs to run on multiple threads within a process

« Interoperation of COBOL and Java by means of object-oriented syntax, permitting COBOL programs
to instantiate Java classes, invoke methods on Java objects, and define Java classes that can be
instantiated in Java or COBOL and whose methods can be invoked in Java or COBOL

« Ability to call services provided by the Java Native Interface (JNI) to obtain additional Java capabilities,
with a copybook INI.cpy and special register INIENVPTR to facilitate access

« Basic support for Unicode provided by NATIONAL data type and national (N, NX) literals, intrinsic
functions DISPLAY-OF and NATIONAL-OF for character conversions, and compiler options NSYMBOL
and CODEPAGE

— Compiler option CODEPAGE to specify the code page used for encoding national literals, and
alphanumeric and DBCS data items and literals

— Compiler option NSYMBOL to control whether national or DBCS processing should be in effect for
literals and data items that use the N symbol

« Basic XML support, including a high-speed XML parser that allows programs to consume inbound XML
messages, verify that they are well formed, and transform their contents into COBOL data structures;
with support for XML documents encoded in Unicode UTF-16 or several single-byte EBCDIC code pages

 Support for compilation of programs that contain CICS statements, without the need for a separate
translation step

— Compiler option CICS, enabling integrated CICS translation and specification of CICS options

« VALUE clauses for BINARY data items that permit numeric literals to have a value of magnitude up to
the capacity of the native binary representation, rather than being limited to the value implied by the
number of 9s in the PICTURE clause

« A 4-byte FUNCTION-POINTER data item that can contain the address of a COBOL or non-COBOL entry
point, providing easier interoperability with C function pointers

« The following support is no longer provided (as documented in this Migration Guide):
— SOM-based object-oriented syntax and services
— Compiler options CMPR2, ANALYZE, FLAGMIG, TYPECHK, and IDLGEN
« Changed default values for the following compiler options: DBCS, FLAG(I,I), RENT, and XREF(FULL).
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Changes in COBOL for 0S/390 & VM, Version 2 Release 2

Enhanced support for decimal data, raising the maximum number of decimal digits from 18 to 31 and
providing an extended-precision mode for arithmetic calculations

Enhanced production debugging using overlay hooks rather than compiled in hooks, with symbolic
debugging information optionally in a separate file

Support for compiling, linking, and running in the 0S/390 UNIX System Services environment, with
COBOL files able to reside in the hierarchical file system (HFS)

Toleration of fork(), exec(), and spawn(); and the ability to call UNIX/POSIX functions

Enhanced input-output function, permitting dynamic file allocation by means of an environment variable
named in SELECT. .. ASSIGN, and the accessing of sequentially organized HFS files including by means
of ACCEPT and DISPLAY

Support for line-sequential file organization for accessing HFS files that contain text data, with records
delimited by the new-line character

COMP-5 data type, new to host COBOL, allowing values of magnitude up to the capacity of the native
binary representation

Significant performance improvement in processing binary data with the TRUNC(BIN) compiler option

Support for linking of COBOL applications using the 0S/390 DFSMS binder alone, with the prelinker
required only in exceptional cases under CICS

Diagnosis of moves (implicit or explicit) that result in numeric truncation enabled through compiler
option DIAGTRUNC

System-determined block size for the listing data set available by specifying BLKSIZE=0

Limit on block size of QSAM tape files raised to 2 GB

Support under CICS for DISPLAY to the system logical output device and ACCEPT for obtaining date and
time

Support for the Db2 coprocessor enabled through the SQL compiler option, eliminating the need for a
separate precompile step and permitting SQL statements in nested programs and copybooks

Support for the millennium language extensions now included in the base COBOL product

Changes in COBOL for 0S/390 & VM V2 R1 Modification 2

New compiler option ANALYZE to check the syntax of embedded SQL and CICS statements

Extension of the ACCEPT statement to cover the recommendation in the Working Draft for Proposed
Revision of ISO 1989:1985 Programming Language COBOL

New intrinsic date functions to convert to dates with a four-digit year

The millennium language extensions, enabling compiler-assisted date processing for dates containing
two-digit and four-digit years

Requires IBM VisualAge® Millennium Language Extensions for 0S/390 & VM (program number 5648-MLE)
to be installed with your compiler.

Changes in COBOL for 0S/390 & VM V2 R1 Modification 1

Extensions to currency support for displaying financial data, including:

— Support for currency signs of more than one character

— Support for more than one type of currency sign in the same program

— Support for the euro currency sign, as defined by the Economic and Monetary Union (EMU)

Changes in COBOL for 0S/390 & VM, Version 2 Release 1

Support has been added for dynamic link libraries (DLLs)
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 Due to changes in the SOMobjects product that is delivered with 0S/390 Release 3, changes in the JCL
for building object-oriented COBOL applications were required.

- The INTDATE compiler option is no longer an installation option only. It can now be specified as an
option when invoking the compiler.

How to send your comments

Your feedback is important in helping us to provide accurate, high-quality information. If you have
comments about this information or any other Enterprise COBOL documentation, send your comments to:
compinfo@cn.ibm.com.

Be sure to include the name of the documentation, the publication number of the documentation, the
version of Enterprise COBOL, and, if applicable, the specific location (for example, page number) of the
text that you are commenting on.

When you send information to IBM, you grant IBM a nonexclusive right to use or distribute the information
in any way it believes appropriate without incurring any obligation to you.
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Chapter 1. Introducing the new compiler and run
time

This section provides an overview of the Enterprise COBOL compiler (IBM Enterprise COBOL for z/
0S), and the common run time (Language Environment) and introduces you to the terminology used
throughout this information.

Enterprise COBOL Version 5 or Version 6 executables are Program Objects and can reside only in PDSE
data sets. If your COBOL load libraries are in PDS data sets, copy the member to PDSE data sets and use
PDSE data sets for your load libraries. IBM recommends that you allocate your PDSE load library data sets
with RECFM=U, DSNTYPE=LIBRARY, and VERSION=2, and leave all the other attributes blank, like this in
ISPF:

Record format . . . . U
Record length . . . .

Block size . . . . .

Data set name type LIBRARY
Data set version . : 2

This manual assumes that you have completed your runtime migration to Language Environment. What
does this mean? Briefly these are the conditions to be met before a COBOL runtime migration is complete:

- The Language Environment data set SCEERUN is installed in LNKLST or LPALST.
« There are no instances of COBLIB, VSCLLIB, or COB2LIB in LNKLST or LPALST.

« There are no instances of COBLIB, VSCLLIB, or COB2LIB in JCL STEPLIB or JOBLIB statements or in
CICS startup JCL.

« All statically bound runtime library routines for programs that are compiled with NORES have been
REPLACEd with routines from Language Environment.

« IGZEBST bootstrap modules for VS COBOL II programs that are compiled with RES were either linked
with the VS COBOL II runtime version of IGZEBST that has APAR PN74000 applied, or IGZEBST was
REPLACEd with IGZEBST from Language Environment.

If you understand these conditions, but your shop has not completed its runtime library migration,

you must complete that migration before using this book. You can use the Enterprise COBOL V4.2
Compiler and Runtime Migration Guide at http://publibfp.dhe.ibm.com/epubs/pdf/igy3mg50.pdf for help in
completing your migration to Language Environment.

Using Language Environment with Enterprise COBOL V5 or V6 and VS COBOL II
programs

When running a mixture of VS COBOL II programs and Enterprise COBOL V5 or V6 programs:
« Acurrent version of IGZEBST is required:

— For statically CALLed programs in CICS, you will need to replace IGZEBST in applications with VS
COBOL II programs with the IGZEBST from LE with the PTFs for APAR PI33330 installed.

Note: IGZEBST from LE with the PTFs for APAR PI33330 installed can also be used with any COBOL
programs VS COBOL II and later without COBOL V5 or V6 programs.

— For dynamically CALLed CICS programs, you just need to install the PTFs for APAR PI25079 on
SCEERUN.

Note: For statically CALLed programs in non-CICS, performance will be better if you replace IGZEBST
in applications with VS COBOL II programs with the IGZEBST from LE with the PTFs for APAR
PI33330 installed. It is not required. There is no issue with IGZEBST for dynamically called programs
in non-CICS for calling VS COBOL II programs from COBOL V5 or V6 programs.
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- Acurrent version of CEEBETBL, the Language Environment externals table, is required. If you are
including object code bound some time ago with your new COBOL V5 or V6 object code, you might be
indirectly including an old version of CEEBETBL.

If the length of CEEBETBL you bind is less than x'28' (or the length of the CEEBETBL in the current
SCEELKED library), it is old and needs to be replaced, or you will encounter runtime abends or a
terminating runtime message.

If you rebind older object code with COBOL V5 or V6 as part of your migration, it is recommended that
you specifically INCLUDE a current copy of CEEBETBL prior to INCLUDESs of the older object code, taking
care that you do not inadvertently make CEEBETBL the entry point.

If you understand these conditions, and meet them all, you can skip to Chapter 5, “Planning to upgrade
source programs,” on page 29.

If you do not understand these conditions, then please continue reading these overview chapters. If you
then discover that your shop has not completed its runtime library migration, see Chapter 3. Planning the
move to Language Environment in the Enterprise COBOL 4.2 Compiler and Runtime Migration Guide.

This section provides an overview of the Enterprise COBOL compiler (IBM Enterprise COBOL for z/
0S), and the common run time (Language Environment) and introduces you to the terminology used
throughout this information. This section includes the following information:

 Product relationships: compiler, run time, debug
« Comparison of COBOL compilers
« Language Environment's runtime support for different compilers

Advantages of the new compiler and run time
« Changes with the new compiler and run time
- General conversion tasks

See “Summary of changes to the COBOL compilers” on page xxxiii for further details.

Product relationships: compiler, runtime library, debug

IBM Enterprise COBOL for z/OS is IBM's strategic COBOL compiler for the IBM z° platform. Enterprise
COBOL is comprised of features from IBM COBOL, VS COBOL II, and OS/VS COBOL with additional
features such as multithread enablement, Unicode, XML and JSON capabilities, object-oriented COBOL
syntax for Java interoperability, integrated CICS translator, and integrated Db2 coprocessor. Enterprise
COBOL, as well as IBM COBOL and VS COBOL II, supports the 85 COBOL Standard. Some features such
as the CMPR2 compiler option and SOM-based object-oriented COBOL syntax that IBM COBOL supported
are not available with Enterprise COBOL.

Language Environment provides a single language runtime library for COBOL, PL/I, C/C++, and FORTRAN.
In addition to support for existing applications, Language Environment also provides common condition
handling, improved interlanguage communication (ILC), reusable libraries, and more efficient application
development. Application development is simplified by the use of common conventions, common runtime
facilities, and a set of shared callable services. Language Environment is required to run Enterprise COBOL
programs.

Debugging capabilities are provided by Debug Tool. Debug Tool provides significantly improved debugging
function over previous COBOL debugging tools, and can be used to debug Enterprise COBOL programs,
IBM COBOL programs, VS COBOL II programs running under Language Environment, and other programs
including assembler, PL/I, and C/C++.

With OS/VS COBOL and VS COBOL II, the runtime library was included with the compiler. In addition, the
debug component was also an optional part of a single COBOL product. In Enterprise COBOL Version 3
Debug Tool was included with the full-function version of the compiler.

With Enterprise COBOL Version 5 and Version 6, the compiler, the debugging component, and the runtime
library are all separate, although the runtime library (Language Environment) is included with the z/OS
operating system and does not need to be purchased separately.
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Comparison of COBOL compilers

Table 6 on page 5 gives an overview of the functions available with the latest releases of 0S/VS COBOL,

VS COBOL II, COBOL for MVS & VM, COBOL for 0S/390 & VM, and shows the new functions available with
the Enterprise COBOL compiler.

Table 6. Comparison of COBOL compilers

Standard, No
intrinsic functions,
Structured
programming,
DBCS National
language, Improved
CICS interface,
31-bit addressing,
Reentrancy, Fast
Sort Optimizer,
Interactive
debugging (full-
screen mode)

Standard, Structured
programming,

DBCS National
language, Improved
CICS interface,

31-bit addressing,
Reentrancy, Fast

Sort Optimizer,
Interactive debugging
(full-screen mode)

Standard, Structured
programming,

DBCS National
language, Improved
CICS interface,

31-bit addressing,
Reentrancy, Fast

Sort Optimizer,
Interactive debugging
(full-screen mode)

COBOL for 0S/390 & | Enterprise COBOL
0S/VS COBOL VS COBOL II COBOL for MVS & VM | VM for z/0S
Support for:
XML, Java
interoperability,
00, integrated
CICS translator,
multithreading,
Unicode, JSON
Support for: Support for:
DLLs, DLLs,
31 digits, 31 digits,
Db2 coprocessor, Db2 coprocessor,
0S/390 UNIX, 0S/390 UNIX,
Enhanced support for | Enhanced support
Debug Tool for Debug Tool
Extensions for: Extensions for: Extensions for:
Object-oriented Object-oriented C interoperability,
COBOL, C COBOL, C Intrinsic functions,
interoperability, interoperability, Amendment to
Intrinsic functions, Intrinsic functions, 85 COBOL
Amendment to Amendment to Standard, Support
'85 Std, Support '85 Std, Support for: Language
for: Language for: Language Environment Debug
Environment Debug [ Environment Debug | Tool
Tool Tool
85 COBOL 85 COBOL 85 COBOL 85 COBOL Standard

and select features
from 2002 COBOL
Standard and

2014 COBOL
Standard, Structured
programming,
DBCS National
language, Improved
CICS interface,
31-bit addressing,
Reentrancy, Fast
Sort Optimizer,
Interactive
debugging (full-
screen mode)
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Table 6. Comparison of COBOL compilers (continued)

COBOL for 0S/390 & | Enterprise COBOL
0S/VS COBOL VS COBOL II COBOL for MVS & VM | VM for z/0S
74 COBOL COBOL 74 COBOL 74 COBOL 74 85 STD
Standard, 74 STD | compatibility, 85 compatibility, 85 compatibility, 85 FIPS flagging,
FIPS flagging, STD FIPS flagging, STD FIPS flagging, STD FIPS flagging, Dynamic loading,
Dynamic loading, | Dynamic loading, Dynamic loading, Dynamic loading, Batch debugging,
Batch debugging, | Batch debugging, Batch debugging, Batch debugging, Interactive
Interactive Interactive Interactive debugging | Interactive debugging | debugging
debugging (line debugging
mode)

For a complete list of host versions and releases, see the Licensed Program Specifications for Language
Environment and for the compiler that you are using.

Language Environment's runtime support for different compilers

The OS/VS COBOL runtime library provided support for only 0S/VS COBOL programs. Assembler
programs could be included, but not VS COBOL II programs.

The VS COBOL II runtime library provided support for both 0S/VS COBOL and VS COBOL II programs.
Assembler programs could also be included.

Language Environment provides support for 0S/VS COBOL programs, and VS COBOL II programs, as well
as IBM COBOL and Enterprise COBOL programs. In addition, Language Environment provides support for
other high-level languages, including PL/I, C/C++ and Fortran. Like its predecessors, assembler programs
can be included in applications that run under Language Environment

Different versions of Enterprise COBOL have different minimum release level requirements for Language
Environment. For example, Enterprise COBOL for z/OS, Version 4.2 required a minimum level of z/0OS
Version 1 Release 9; Enterprise COBOL for z/0OS, Version 5.1 and 5.2 requires a minimum level of z/OS
Version 1 Release 13; Enterprise COBOL for z/0S, Version 6.2 requires a minimum level of z/OS Version 2
Release 1.

Advantages of the new compiler and run time

The Enterprise COBOL compiler and Language Environment run time provide additional functions over
0S/VS COBOL, VS COBOL II, and IBM COBOL. Table 7 on page 6 lists the advantages of the new

compiler and run time and indicates whether they apply to VS COBOL II, 0OS/VS COBOL, IBM COBOL, or all
three.

Table 7. Advantages of Enterprise COBOL and Language Environment

Advantage Notes Advantage over
Vs IBM
0s/Vs COBOL | coBOL
coBOL II
XML support Enterprise COBOL provides new statements for X X X
parsing and generating XML documents. These
statements allow programs to transform XML
content into COBOL data structures and COBOL data
structures into XML documents.
Java interoperation Enterprise COBOL includes object-oriented COBOL X X X
syntax that enables COBOL to interoperate with
Java. This Java interoperation is also supported
under IMS.
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Table 7. Advantages of Enterprise COBOL and Language Environment (continued)

Advantage

Notes

Advantage over

0s/vs
coBOL II

VS
coBOL

IBM

coBOL

Support torunin
multiple threads

Enterprise COBOL has a toleration level of support
for POSIX threads and signals. With Enterprise
COBOL, an application can contain COBOL programs
running on multiple threads within a process.

X

X

Support for Unicode

The COBOL Unicode support uses the product z/0S
Support for Unicode.

Improved Db2
function

Enterprise COBOL includes support for Db2 stored
procedures.

Support for the Db2 coprocessor

Improved CICS
function

Enterprise COBOL includes CALL statement support
(for faster CICS performance than when using EXEC
CICS LINK) and eliminates the need for user-coded
BLL cells.

Increased WORKING-STORAGE space for DATA(24)
and DATA(31) programs. For DATA(31), the limit is
2GB. For DATA(24), the limit is the available space
below the 16-MB line.

Support for the Integrated CICS translator

JSON support

In Enterprise COBOL V6.1, support for generation of
JSON texts

Starting in Enterprise COBOL V6.2, support for both
generation and parsing of JSON texts

Usability
enhancements

These enhancements include:

« Large literals in VALUE clauses on COMP-5 items
or BINARY items with TRUNC(BIN)

 Function-pointer data type
« Arguments specifying ADDRESS OF

COBOL language
improvements

Ability to perform math and financial functions
in COBOL, using Intrinsic Functions. You can
replace current routines written in FORTRAN or
C with native COBOL code, thus simplifying your
application logic.

Above-the-line
support

Virtual Storage Constraint Relief (VSCR) allows your
programs to reside, compile, and access programs
below or above the 16-MB line.

QSAM buffers can be above the 16-MB line for
optimal support of DFSMS and data striping.

COBOL EXTERNAL data can now be above the line.

N/A

31-digit support

Enterprise COBOL added support for numbers up to
31 digits when the ARITH(EXTEND) option is used.
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Table 7. Advantages of Enterprise COBOL and Language Environment (continued)

Advantage

Notes

Advantage over

0s/vs
coBOL

VS
coBOL
II

IBM
coBOL

z/0S UNIX system
services support

The cob2 command can be used to compile and

link COBOL programs in the z/OS UNIX shell. COBOL
programs can call most of the C language functions
defined in the POSIX standard.

X

X

Error recovery options

Programmers now have the ability to

have application-specific error-handling routines
intercept program interrupts, abends, and other
software-generated conditions for error recovery.
This is done using Enterprise COBOL programs with
Language Environment callable services to register
the user-written condition handlers. Language
Environment handles all condition management.

High-precision math
routines

Using Language Environment callable services, your
programs can return the most accurate results.

Support for multiple
MVS tasks

RES applications can now execute independently
under multiple MVS tasks. (For example, running
two Enterprise COBOL programs at the same time
from ISPF split screens.)

Performance

Faster arithmetic computations

Faster dynamic and static CALL statements

Improved performance of variable-length MOVEs

Faster CICS performance if using the Language
Environment CBLPSHPOP runtime option to prevent
PUSH HANDLE and POP HANDLE for CALL
statements.

Improved performance for programs compiled with
TRUNC(BIN). COBOL for 0S/390 & VM Release

2 added support to generate more efficient code
when the TRUNC(BIN) compiler option is used.

N/A

Improved ILC

With the common Language Environment library, ILC
is improved between COBOL and other Language
Environment-conforming languages. For example,
interlanguage calls between COBOL and other
languages are faster under Language Environment,
because there is significantly less overhead for each
CALL statement. Additionally, under CICS, you can
use the CALL statement to call PL/I or C programs in
place of EXEC CICS LINK.

Character
manipulation

Improved bit and character manipulation using
hex literals. Improved flexibility with character
manipulation using reference modification

Top-down modular
program development

Support for top-down modular program
development through nesting of programs and
improved CALL and COPY functions
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Table 7. Advantages of Enterprise COBOL and Language Environment (continued)

Advantage Notes Advantage over
Vs IBM
0S/vS | COBOL | coBOL
coBOL II
Structured Support for structured programming coding X

Programming Support | through:

« Inline PERFORM statements

« The CONTINUE place-holder statement
« The EVALUATE statement

» Explicit scope terminators (for example: END-IF,
END-PERFORM, END-READ)

85 COBOL Standard Support for 85 COBOL Standard X
conformance

Support for Amendment 1 (Intrinsic Functions X X
Module) of 85 COBOL Standard

Subsystem support Improved support for IMS, ISPF, DFSORT, Db2, WAS X

Support for reentrancy | All OS/VS COBOL programs are nonreentrant. Only X
reentrant programs can be loaded into shared
storage (LPA or Shared Segments).

Support for Debug Tool [ Debug Tool provides the following benefits: X X

- Interactive debugging of CICS and non-CICS
applications
- Interactive debugging of batch applications

 Full-screen debugging for CICS and non-CICS
applications

 Debugging of mixed languages in the same debug
session

- Ability to debug programs that run on the host

- Working in conjunction with IBM Developer for
z/0S, the ability to debug host programs from the
workstation using a graphical user interface

For COBOL for 0S/390 & VM and later programs X X
only:

« Dynamic Debug feature which allows COBOL
programs compiled without hooks to be
debugged.

For Enterprise COBOL Version 4 or later programs: X X X

» Compiler TEST suboption EJPD enables
predictable GOTO/JUMPTO in programs also
compiled with a non-zero OPTIMIZE level.

Note: Unpredictable GOTO/JUMPTO in programs
compiled with a non-zero OPTIMIZE level and
TEST(NOJEPD) is available with the Debug Tool
SET WARNING OFF command.
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Table 7. Advantages of Enterprise COBOL and Language Environment (continued)

Enterprise COBOL
Version 5 and Version
6 (continued)

« The XMLPARSE option was originally removed in
Enterprise COBOL V5.1, but was restored to V5.1
via service and is included in V5.2 and V6.

» The ZONECHECK option is available in Enterprise
COBOL V5.1 with the service PTFs and V5.2 with
the service PTFs. ZONECHECK is deprecated in
V6.1 with the PTF for APAR PI71625 installed,
and is replaced by NUMCHECK.

» The ZONEDATA options is available in Enterprise
COBOL V5.1 with the service PTFs, V5.2 with the
service PTFs, and V6.

Advantage Notes Advantage over
Vs IBM
0s/Vs COBOL | COBOL
COBOL II
Runtime options ABTERMENC and TERMTHDACT- allow you to X X
control error behavior.
CBLQDA - allows you to control dynamic allocation X
of QSAM files.
LANGUAGE - allows you to change language of X
runtime error messages.
RPTSTG - allows you to obtain storage usage X
reports.
Storage options - allow you to control where storage X X
is obtained and the amount of storage used.
Compiler options for There have been many changes to compiler options X X X
Enterprise COBOL and suboptions for Enterprise COBOL Version 5
Version 5 and Version | and Version 6. For details about those changes,
6 see “Compiler option changes in Enterprise COBOL
Version 5 and Version 6” on page 181.
Compiler options for X X X
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Table 7. Advantages of Enterprise COBOL and Language Environment (continued)

Advantage Notes Advantage over
Vs IBM
0s/Vs COBOL | COBOL
COBOL II
Compiler options for The following compiler options are available to X X X
Enterprise COBOL Enterprise COBOL Version 4 programs and later
Version 4 programs only:

« XMLPARSE - controls whether the z/OS XML
System Services parser or the existing COBOL
parser is used for XML PARSE statements. With
the XMLPARSE(COMPAT) option, XML parsing is
compatible with Enterprise COBOL Version 3. With
the XMLPARSE(XMLSS) options, the z/OS System
Services parser is used and new XML parsing
capabilities are enabled.

Note: The XMLPARSE option was originally
removed in Enterprise COBOL V5.1, but was
restored to V5.1 via service and is included in V5.2
and V6.

« OPTFILE - controls whether compiler options are
read from a data set specified in a SYSOPTF DD
statement.

« SQLCCSID - controls coordination of the coded
character set ID (CCSID) between COBOL and
Db2.

» BLOCKO - activates an implicit BLOCK CONTAINS
0 clause for all eligible QSAM files in a program.

« MSGEXIT - The MSGEXIT suboption of the EXIT
compiler option provides a facility for customizing
compiler messages (changing their severity or
suppressing them), including FIPS (FLAGSTD)
messages.
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Table 7. Advantages of Enterprise COBOL and Language Environment (continued)

Advantage

Notes

Advantage over

0s/vs
coBOL

VS
coBOL
II

IBM
coBOL

Compiler options for
Enterprise COBOL
Version 3

The following compiler options are available to
Enterprise COBOL Version 3 and later programs
only:

 CICS - enables the integrated CICS translator
capability and specifies CICS options. NOCICS is
the default.

« CODEPAGE - specifies the code page used for
encoding contents of alphanumeric and DBCS
data items at run time as well as alphanumeric,
national, and DBCS literals in a COBOL source
program.

MDECK(COMPILE, NOCOMPILE) - controls
whether output from library processing is
written to a file and whether compilation
continues normally after library processing and
the generation of the output file.

NSYMBOL(NATIONAL, DBCS) - controls the
interpretation of the "N" symbol used in literals
and picture clauses, indicating whether national or
DBCS processing is assumed.

« THREAD - indicates that the COBOL program
is to be enabled for execution in a Language
Environment enclave with multiple POSIX threads
or PL/I tasks. The default is NOTHREAD.

X

X

Compiler options for
COBOL for 0S/390 &
VM

The following compiler options are available to
COBOL for 0S/390 & VM and later programs only:

« DLL - enables the compiler to generate an object
module that is enabled for Dynamic Link Library
(DLL) support.

» EXPORTALL - instructs the compiler to
automatically export certain symbols when the
object deck is link-edited to form a DLL.
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Table 7. Advantages of Enterprise COBOL and Language Environment (continued)

COBOL for MVS & VM | COBOL for MVS & VM and later programs:

Advantage Notes Advantage over
Vs IBM
0s/Vs COBOL | COBOL
COBOL II
Compiler options for The following compiler options are available to X X

» CURRENCY - allows you to define a default
currency symbol for COBOL programs.

« OPTIMIZE(FULL) - OPTIMIZE with the new
suboption of FULL optimizes object programs and
provides improved runtime performance over both
the OS/VS COBOL and VS COBOL II OPTIMIZE
options. The compiler discards unused data items
and does not generate code for any VALUE clauses
for the discarded data items.

+ PGMNAME(COMPAT,LONGUPPER,LONGMIXED)
controls the handling of program names in relation
to length and case.

« RMODE(AUTO,24,ANY) - allows NORENT
programs to reside above the 16-MB line.

to COBOL for 0S/390 & VM, Version 2 Release 2.

* The integrated Db2 coprocessor, integrated CICS translator, and 31-digit support were added as new features

Changes with the new compiler and run time

With Enterprise COBOL, you may find that recompiling existing COBOL applications is affected by several
areas such as the removal of compiler options, different default compiler options, unsupported SOM-
based OO COBOL, and an integrated Db2 coprocessor, and an integrated CICS translator. The following
information is a brief description of the removed or improved element and the actions required to ensure
compatibility.

CMPR2 compiler option

Enterprise COBOL does not provide the CMPR2 compiler option. Existing programs compiled with CMPR2
must be converted to NOCMPR2 (85 COBOL Standard) in order to compile them with Enterprise COBOL.

For additional details, see:

« Chapter 6, “Upgrading OS/VS COBOL source programs,” on page 45
- Chapter 8, “Upgrading VS COBOL II source programs,” on page 89

e Chapter 10, “Upgrading IBM COBOL source programs,” on page 99

FLAGMIG compiler option

The FLAGMIG option helps identify source statements that need to be converted to compile under
Enterprise COBOL. FLAGMIG is available in compilers prior to Enterprise COBOL that support the CMPR2
option. If you are already using Enterprise COBOL V4.2, it is recommended that you use the FLAGMIG4
option (available in Enterprise COBOL V4.2 with current service applied) to help you migrate to Enterprise
COBOL V5 or V6.

To get similar migration flagging, use “COBOL and CICS Command Level Conversion Aid for z/OS (CCCA)”
on page 274, this Migration Guide, or a compiler released prior to Enterprise COBOL to compile programs
that use FLAGMIG.
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For details about using the FLAGMIG and CMPR2 options to aid you with migration to Enterprise COBOL,
see “Upgrading programs compiled with the CMPR2 compiler option” on page 104.

If you are already using Enterprise COBOL V4.2 and want to migrate to Enterprise COBOL V5 or V6, use
the FLAGMIG4 option to flag source code syntax-related changes required to move to Enterprise COBOL
V5 or V6. For details, see “FLAGMIG4 compiler option” on page 14.

FLAGMIG4 compiler option

The FLAGMIG4 option helps you migrate to Enterprise COBOL V5 or V6. FLAGMIG4 is available in
Enterprise COBOL V4.2 with PTF for APAR PM93450 installed. It is also recommended that you install
PTFs for APARs P112240, P126838, and PI58762 as these contain updates to the FLAGMIG4 option.

The FLAGMIG4 option identifies language elements in Enterprise COBOL V4 programs that are not
supported, or that are supported differently in Enterprise 