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This edition applies to IBM® z/0S°® Debugger, 16.0.7 (Program Number 5724-T07 with the PTF for PH64067), which
supports the following compilers:

Open Enterprise SDK for Go 1.21 and 1.22 (Program Number 5655-G02Z)

Open XL C/C++ for z/OS 1.1 (Program Number 5650-Z0S)

z/0S XL C/C++ Version 2 (Program Number 5650-Z0S)

C/C++ feature of z/OS Version 1 (Program Number 5694-A01)

C/C++ feature of 0S/390° (Program Number 5647-A01)

C/C++ for MVS/ESA Version 3 (Program Number 5655-121)

AD/Cycle C/370 Version 1 Release 2 (Program Number 5688-216)

Enterprise COBOL for z/0S 6.1, 6.2, 6.3, and 6.4 (Program Number 5655-EC6)
Enterprise COBOL for z/OS Version 5 (Program Number 5655-W32)

Enterprise COBOL for z/OS Version 4 (Program Number 5655-S71)

Enterprise COBOL for z/OS and 0S/390 Version 3 (Program Number 5655-G53)
COBOL for 0S/390 & VM Version 2 (Program Number 5648-A25)

COBOL for MVS & VM Version 1 Release 2 (Program Number 5688-197)
COBOL/370 Version 1 Release 1 (Program Number 5688-197)

VS COBOL II Version 1 Release 3 and Version 1 Release 4 (Program Numbers 5668-958, 5688-023) - with limitations
0OS/VS COBOL, Version 1 Release 2.4 (5740-CB1) - with limitations

High Level Assembler for MVS & VM & VSE Version 1 Release 4, Version 1 Release 5, Version 1 Release 6 (Program
Number 5696-234)

Enterprise PL/I for z/OS 6.1 (Program Number 5655-PL6)

Enterprise PL/I for z/OS Version 5 Release 1, Release 2, and Release 3 (Program Number 5655-PL5)
Enterprise PL/I for z/OS Version 4 (Program Number 5655-W67)

Enterprise PL/I for z/OS and 0S/390 Version 3 (Program Number 5655-H31)

VisualAge® PL/I for 0S/390 Version 2 Release 2 (Program Number 5655-B22)

PL/I for MVS & VM Version 1 Release 1 (Program Number 5688-235)

OS PL/I Version 2 Release 1, Version 2 Release 2, Version 2 Release 3 (Program Numbers 5668-909, 5668-910) - with
limitations

This edition also applies to all subsequent releases and modifications until otherwise indicated in new editions or
technical newsletters.

You can find out more about IBM z/OS Debugger by visiting the following IBM Web sites:

IBM Debug for z/OS: https://www.ibm.com/products/debug-for-zos

IBM Developer for z/OS: https://www.ibm.com/products/developer-for-zos

IBM Z and Cloud Modernization Stack: https://www.ibm.com/docs/z-modernization-stack
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About this document

z/0S Debugger combines the richness of the z/OS environment with the power of Language Environment®
to provide a debugger for programmers to isolate and fix their program bugs and test their applications.
z/0OS Debugger gives you the capability of testing programs in batch, using a nonprogrammable terminal
in full-screen mode, or using a workstation interface to remotely debug your programs.

This document describes the tasks you must do to customize z/OS Debugger. You can use IBM Host
Configuration Assistant for Z Development to generate a customized checklist for z/OS Debugger, and
then refer to this guide for more details. IBM Host Configuration Assistant for Z Development is an
interactive wizard that is designed to simplify planning and configuring of Z development products.
Besides z/OS Debugger, you can also find the configuration information for other host components like
z/0S Explorer and z/OS Source Code Analysis. Only the latest product releases are supported.

Who might use this document

This document is intended for system programmers who need to customize z/OS Debugger.

z/0OS Debugger runs on the z/0S operating system and supports the following subsystems:
« CICS®

« Db2°

- IMS

« JES batch

« TSO

« UNIX System Services in remote debug mode or full-screen mode using the Terminal Interface Manager
only

Accessing z/0S licensed documents on the Internet

z/0S licensed documentation is available on the Internet in PDF format at the IBM Resource Link® Web
site at:

http://www.ibm.com/servers/resourcelink

Licensed documents are available only to customers with a z/OS license. Access to these documents
requires an IBM Resource Link user ID and password, and a key code. With your z/OS order you received a
Memo to Licensees, (GI10-8928), that includes this key code.

To obtain your IBM Resource Link user ID and password, log on to:

http://www.ibm.com/servers/resourcelink

To register for access to the z/OS licensed documents:

1. Sign in to Resource Link using your Resource Link user ID and password.
2. Select User Profiles located on the left-hand navigation bar.

Note: You cannot access the z/0S licensed documents unless you have registered for access to them and
received an e-mail confirmation informing you that your request has been processed.

Printed licensed documents are not available from IBM.

You can use the PDF format on either z/0OS Licensed Product Library CD-ROM or IBM Resource Link to
print licensed documents.
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How this document is organized

Note: Chapter 4, 6, 10, 15, and Appendix B are not applicable to IBM Developer for z/OS (non-Enterprise
Edition), IBM Z and Cloud Modernization Stack (Wazi Code).

This document is divided into areas of similar information for easy retrieval of appropriate information.

« Chapter 1.
« Chapter 2.
« Chapter 3.
« Chapter 4.
« Chapter 5.
« Chapter 6.
« Chapter 7.
« Chapter 8.
« Chapter 9.

« Chapter 10.
« Chapter 11.
« Chapter 12.
« Chapter 13.
« Chapter 14.
« Chapter 15.
« Chapter 16.
« Appendix A.
 Appendix B.
« Appendix C.
« Appendix D.

Customizing z/OS Debugger: checklist

Product Registration

Installing the z/OS Debugger SVCs

Setting up the APF-authorized system link list data set (SEQABMOD)

Setting up the link list data set (SEQAMOD)

Enabling debugging in full-screen mode using the Terminal Interface Manager
Adding support for remote debug users

Specifying the TEST runtime options through the Language Environment user exit
Installing the browse mode RACF® facility

Customizing IBM z/0S Debugger Utilities

Preparing your environment to debug Db2 stored procedures

Adding support for debugging under CICS

Adding support for debugging under IMS

Enabling the EQAUEDAT user exit

Using EQACUIDF to specify values for NATLANG, LOCALE, and LINECOUNT
EQAOPTS commands

SMP/E USERMODs

Enabling debugging in full-screen mode using a dedicated terminal
Applying maintenance

Support resources and problem solving information

- Appendix E. Accessibility

The last several topics list notices, bibliography, and glossary of terms.

Terms used

in this document

Because of differing terminology among the various programming languages supported by z/0OS
Debugger, as well as differing terminology between platforms, a group of common terms is established.
The following table lists these terms and their equivalency in each language.

z/0S Debugger Cand C++ COBOL or LangX PL/I equivalent assembler
term equivalent COBOL equivalent
Compile unit Cand C++source  Program . Program CSECT

fil .
€ « PL/I source file
for Enterprise

PL/I

« A package
statement or the
name of the main
procedure for
Enterprise PL/I%
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z/0S Debugger Cand C++ COBOL or LangX PL/I equivalent assembler

term equivalent COBOL equivalent

Block Function or Program, nested Block CSECT
compound program, method,
statement or PERFORM group

of statements

Label Label Paragraph name or Label Label
section name

Note:
1. The PL/I program must be compiled with and run in one of the following environments:

« Compiled with Enterprise PL/I for z/OS, Version 3.6 or later

« Compiled with Enterprise PL/I for z/0S, Version 3.5, with the PTFs for APARs PK35230 and PK35489
applied

z/0S Debugger provides facilities that apply only to programs compiled with specific levels of compilers.
Because of this, this document uses the following terms:

assembler
Refers to assembler programs with debug information assembled by using the High Level Assembler
(HLASM).

COBOL
Refers to the all COBOL compilers supported by z/OS Debugger except the COBOL compilers
described in the term LangX COBOL.

Disassembly or disassembled
Refers to high-level language programs compiled without debug information or assembler programs
without debug information. The debugging support z/OS Debugger provides for these programs is
through the disassembly view.

Enterprise PL/I
Refers to the Enterprise PL/I for z/OS and 0S/390 and the VisualAge PL/I for 0S/390 compilers.

LangX COBOL

Refers to any of the following COBOL programs that are supported through use of the EQALANGX
debug file:

« Programs compiled using the IBM 0S/VS COBOL compiler.
« Programs compiled using the VS COBOL II compiler with the NOTEST compiler option.

« Programs compiled using the Enterprise COBOL for z/OS V3 and V4 compiler with the NOTEST
compiler option.

When you read through the information in this document, remember that OS/VS COBOL programs
are non-Language Environment programs, even though you might have used Language Environment
libraries to link and run your program.

VS COBOL II programs are non-Language Environment programs when you link them with the non-
Language Environment library. VS COBOL II programs are Language Environment programs when you
link them with the Language Environment library.

Enterprise COBOL programs are always Language Environment programs. Note that COBOL DLL's
cannot be debugged as LangX COBOL programs.

Read the information regarding non-Language Environment programs for instructions on how to start
z/0S Debugger and debug non-Language Environment COBOL programs, unless information specific
to LangX COBOL is provided.

PL/I
Refers to all levels of PL/I compilers. Exceptions will be noted in the text that describe which specific
PL/I compiler is being referenced.
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How to read syntax diagrams

This section describes how to read syntax diagrams. It defines syntax diagram symbols, items that
may be contained within the diagrams (keywords, variables, delimiters, operators, fragment references,
operands) and provides syntax examples that contain these items.

Syntax diagrams pictorially display the order and parts (options and arguments) that comprise a
command statement. They are read from left to right and from top to bottom, following the main path of
the horizontal line.

Symbols

The following symbols may be displayed in syntax diagrams:
Symbol
Definition

Indicates the beginning of the syntax diagram.
Indicates that the syntax diagram is continued to the next line.
Indicates that the syntax is continued from the previous line.

_—

Indicates the end of the syntax diagram.

Syntax items
Syntax diagrams contain many different items. Syntax items include:

- Keywords - a command name or any other literal information.

« Variables - variables are italicized, appear in lowercase and represent the name of values you can
supply.

« Delimiters - delimiters indicate the start or end of keywords, variables, or operators. For example, a left
parenthesis is a delimiter.

« Operators - operators include add (+), subtract (-), multiply (*), divide (/), equal (=), and other
mathematical operations that may need to be performed.

- Fragment references - a part of a syntax diagram, separated from the diagram to show greater detail.

« Separators - a separator separates keywords, variables or operators. For example, a comma (,) is a
separator.

Keywords, variables, and operators may be displayed as required, optional, or default. Fragments,
separators, and delimiters may be displayed as required or optional.

Item type
Definition
Required
Required items are displayed on the main path of the horizontal line.

Optional
Optional items are displayed below the main path of the horizontal line.

Default
Default items are displayed above the main path of the horizontal line.

Syntax examples

The following table provides syntax examples.
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Table 1. Syntax examples

Item

Syntax example

Required item.

Required items appear on the main path of the
horizontal line. You must specify these items.

»— KEYWORD — required_item -»«

Required choice.

A required choice (two or more items) appears in a
vertical stack on the main path of the horizontal line.
You must choose one of the items in the stack.

»— KEYWORD T required_choicel

J-

required_choice2

Optional item.

»— KEYWORD >
Optional items appear below the main path of the L optional_item J
horizontal line.
Optional choice. »»— KEYWORD P
An optional choice (two or more items) appears in a optional_choicel
vertical stack below the main path of the horizontal ) )
line. You may choose one of the items in the stack. optional_choice2
Default. default_choicel
Default items appear above the main path of the »— KEYWORD I_ T »<
hor!zontal line. The remaujmg items (reqwre'd or optional_choice2
optional) appear on (required) or below (optional) the

main path of the horizontal line. The following example
displays a default with optional items.

optional_choice3

Variable.

Variables appear in lowercase italics. They represent
names or values.

»— KEYWORD — variable -»«

Repeatable item.

An arrow returning to the left above the main path
of the horizontal line indicates an item that can be
repeated.

A character within the arrow means you must separate
repeated items with that character.

An arrow returning to the left above a group of
repeatable items indicates that one of the items can
be selected, or a single item can be repeated.

»— KEYWORD L repeatable_item ln
»— KEYWORD L repeatable_item ln

Fragment.

The - fragment |—symbol indicates that a labelled
group is described below the main syntax diagram.
Syntax is occasionally broken into fragments if the
inclusion of the fragment would overly complicate the
main syntax diagram.

»— KEYWORD

fragment

»q

-

» , — required_choicel

f_ , — default_choice j
L , — optional_choice J

, — required_choice2
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How to provide your comments

Your feedback is important in helping us to provide accurate, high-quality information. If you have
comments about this document or any other z/OS Debugger documentation, you can leave a comment in
IBM Documentation:

« IBM Developer for z/OS and IBM Developer for z/OS Enterprise Edition: https://www.ibm.com/docs/
developer-for-zos

- IBM Debug for z/0OS: https://www.ibm.com/docs/debug-for-zos
« IBM Z and Cloud Modernization Stack: https://www.ibm.com/docs/z-modernization-stack

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.

xiv IBM z/0S Debugger: Customization Guide


https://www.ibm.com/docs
https://www.ibm.com/docs/developer-for-zos
https://www.ibm.com/docs/developer-for-zos
https://www.ibm.com/docs/debug-for-zos
https://www.ibm.com/docs/z-modernization-stack

What's new in IBM z/0S Debugger

16.0.7
Code Coverage

« z/0S® Debugger Keystore Password File Generator is now included with IBM Debug for z/0S. Use
the z/OS Debugger Keystore Password File Generator to secure KeyStore passwords for running
code coverage in secure mode. For more information, see "Generating secure keystore passwords
for code coverage" in IBM Documentation.

« Headless Code Coverage has additional security options. For more information on the new
parameters and how to start headless code coverage with the new options, see "Starting and
stopping the headless code coverage collector" in IBM Documentation.

Remote Debug Service

« z/OS Debugger Keystore Password File Generator is now included with IBM Debug for z/OS. Use
the z/OS Debugger Keystore Password File Generator to secure KeyStore passwords for Remote
Debug Service. For more information, see "Generating secure keystore passwords for Remote Debug
Service" in IBM Documentation.

16.0.6
Debug Profile Service

- As a system programmer, you can use multi-factor authentication by setting up the API to generate
and authenticate SAF IDT in the form of JISON Web Token. For more information, see Adding support
for Authentication Service APL.

- On the IBM z/0S Debugger Preferences page, you can now choose whether to utilize token-based
authentication when communicating with Debug Profile Service.

Eclipse Debugger

 You can now run z/0S batch applications using a local JCL. For more information, see Launching a
debug session for z/OS batch applications using existing JCL.

Code Coverage
- Headless code coverage has new authentication modes to support multi-factor authentication.
Remote Debug Service

- Remote Debug Service now supports token-based authentication, including multi-factor
authentication.

IBM Z Open Debug 5.0

« Z Open Debug now supports token-based authentication, including multi-factor authentication,
when used in conjunction with Debug Profile Service and Remote Debug Service instances that have
been configured to support to support token-based connections. For more information, see Setting
up for IBM Z Open Debug.

« The minimum prerequisite version of the Zowe Explorer extension is v3.

16.0.5
New support

« Support is added for CICS Transaction Server for z/0S 6.2.
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Debug Profile Service

- The configuration section was refactored to provide better experience. For more information, see
Adding support for Debug Profile Service.

« The default number of requests per second to allow or deny into the Debug Profile Service
(requestsPerSec) is increased from 20 to 1000. For more information, see Customizing the
egaprof.env file.

« A new optional property corAllowedOrigins is added to define the allowed origins for Cross-
Origin Resource Sharing (CORS). For more information, see Customizing the eqaprof.env file and
Customizing the egaprof.env file.

16.0.4

New support

 Support is added for IBM Open Enterprise SDK for Go 1.22.
- LangX COBOL now includes programs compiled with Enterprise COBOL for z/0OS 6.4.

IBM Z° Open Debug 4.0

« Zowe Explorer is now the prerequisite. If it was not installed previously, when you install Z Open
Debug 4.0, Zowe Explorer is installed automatically.

- Instead of installing two extensions, now you need to install only one extension: IBM Z Open Debug
(zopendebug-<version>.vsix)

« Connections to the remote z/OS machine are now defined as zOpenDebug connection profiles in
the Zowe team configuration file. A connection profile is created automatically based on the values
you specified in Settings when you migrate to Z Open Debug 4.0. You can create multiple Zowe
connection profiles to switch from one connection to another.

« The Z Open Debug Profiles view is now renamed as z/0S Debugger Profiles view and integrated
into Zowe Explorer. If you installed an earlier version of the extension for IBM Z Open Debug
Profiles view and have profiles in that view, when you install Z Open Debug 4.0, the profiles can be
automatically migrated and the IBM Z Open Debug Profiles view will be uninstalled.

- The logging information previously available in the user's home directory is now available in the
Output panel. Select IBM Z Open Debug from the list to filter out relevant log.

 You can no longer get the Debug profile Service URL from the Developer Tools window. Open a
browser and visit the URL directly at: $host_name}:3idps_portt/api/vl/profile/dtcnk.

For more information, see "Migrating from Z Open Debug v3 to v4", "Setting up for IBM Z Open
Debug", and "Creating and managing debug profiles with Z Open Debug" in IBM Documentation.

Debug Profile Service

« Debug Profile Service can now be used with Java 17, but IBM z/0OS Liberty Embedded 23.0.0.12 or
later is required.

Debug Manager

 You can now configure Debug Manager by using environment variables. For more information, see
Running Debug Manager as a started task by using environment variables.

« You can now set the TRUSTEDTCP parameter to ON so that Debug Manager supports authentication
of other Debug Manager instances connecting to its hub port using trusted TCP. For more
information, see Trusted TCP authentication for sysplex connections.

« An example is added to show an overview of how an Eclipse client connects and communicates
to the system in a DVIPA environment with multiple LPARs. For more information, see Distributed
Dynamic VIPA: Communication example.
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16.0.3

New support
« Support is added for z/OS 3.1.
« Support is added for IMS 15.4.
« Support is added for CICS Transaction Server for z/OS 6.2 (open beta).
« Support is added for IBM Open Enterprise SDK for Go 1.21.
 Support is added for Java 17.

Code Coverage

- In the code coverage report, you can switch to the tree view for a graphical representation of the
hierarchy of files, modules, and flow points. In this tree view, you can click the name beside any
node to open the source in the editor. For more information, see "Viewing coverage information in
the tree view" in IBM Documentation.

 You can now optimize collection to include only the modules being tested by ZUnit with the
z,zunit parameters. For more information, see "Starting and stopping the headless code coverage
collector" and "Specifying code coverage options in the startup key" in IBM Documentation.

Eclipse debugger

« When you debug CICS applications, you can now specify QUIT DEBUG or QUIT DEBUG TASKin
the z/OS Debugger Preferences page. For more information, see "Setting debug preferences" in IBM
Documentation.

« During playback, the Variables view now displays values collected during recording. Variables
cannot be updated during replay. For more information, see "Using the Playback toolbar" in IBM
Documentation.

IMS Transaction Isolation

 You can perform any operation from a single connection and IMS Transaction Isolation facility will
notify other LPARs of the configuration changes. For more information, see "Using IMS Transaction
Isolation to create a private message-processing region and select transactions to debug" in IBM
z/0S Debugger User's Guide and “Scenario F: Enabling the Transaction Isolation Facility” on page
144,

« The EQAZDFLT settings are now used when you start the IMS Transaction Isolation Facility with the
batch interface, Debug Profile Service and ADFz Common Components server, as they already are
with the z/OS Debugger Utilities. For more information, see “Scenario F: Enabling the Transaction
Isolation Facility” on page 144.

EQANODBG

- EQANODBG is now available as an alias of EQANMDBG. It passes the unmodified input parameter
list to the application and collects all debugger parameters from EQANMDBG DD. For more
information, see "Starting z/OS Debugger for programs that start outside of Language Environment"
or "Passing parameters to EQANMDBG or EQANODBG using only the EQANMDBG DD statement" in
IBM z/0S Debugger User's Guide.

EQAOPTS command

« Command LDDAUTOLANGX can now be specified to control whether LDD is automatically run on
LangX COBOL compile units. For more information, see LDDAUTOLANGX.

Remote Debug Service

- Remote Debug Service can now be secured with AT-TLS. For more information, see Customizing
with the sample job EQARMTSU and Enabling secure communication with AT-TLS.

What's new in IBM z/OS Debugger xvii


https://www.ibm.com/docs
https://www.ibm.com/docs
https://www.ibm.com/docs
https://www.ibm.com/docs
https://www.ibm.com/docs
https://www.ibm.com/docs

Debug Profile Service

« Debug Profile Service now runs on IBM z/0S Liberty Embedded instead of Apache Tomcat on
z/0S. Refresh the eqaprof. env with the latest sample file to include environment variable
liberty_dix. For more information, see .

« In addition to JCERACFKS, you can now also use a JCECCARACFKS keyring managed by RACF for
secure communication. For more information, see Enabling secure communication with a RACF
managed key ring .

 You can now configure the number of requests per second to allow or deny into the Debug Profile
Service. For more information, see Customizing with the sample job EQAPRFSU.

Documentation updates

- A new page is added to list the requisites to use debug functions. For more information, see
Requisite products.

« Details of environment variables in eqaprof.env for Debug Profile Service and eqarmtd.env
for Remote Debug Service are now documented. For more information, see Customizing with the
sample job EQAPRFSU (Debug Profile Service) and Customizing with the sample job EQARMTSU
(Remote Debug Service).

16.0.2

Compiler support

» Support is added for IBM Open Enterprise SDK for Go 1.20.

- Interoperability is now supported between 64-bit Java and 31-bit PL/I programs if you use 64-bit
PL/I programs in between. Use delay debug mode to improve efficiency. For more information, see
"Using delay debug mode to delay starting of a debug session" in IBM z/0S Debugger User's Guide.

IBM Z Open Debug

« Microsoft Visual Studio Code - Open Source is now the default browser-based IDE in Wazi for Dev
Spaces. Support for Eclipse Theia has been deprecated as an IDE choice in Red Hat OpenShift Dev
Spaces and will be removed in a future release.

IMS Transaction Isolation

- When Debug Profile Service is used, you can now use a filter to retrieve only the matching
transactions instead of all the transactions for the specified IMS system to add to the IMS Isolation
profile.

 You can now specify the range start and length for message pattern matching in the Eclipse IDE.
For more information, see "Creating a debug profile for an IMS application using IMS Isolation with
an Eclipse IDE" in IBM Documentation.

Property group

« You can now choose whether to display the Select Property Group window when the debug editor
initializes. For more information, see "Associating property groups with debug sessions" in IBM
Documentation.

Debug Profile Service
In addition to an SSL or a CA certificate, you can now enable Debug Profile Service to communicate
with AT-TLS. For more information, see Enabling secure communication with AT-TLS.

16.0.1
Installation Manager
« You can now install the Eclipse IDE via Installation Manager again:

— For IBM Developer for z/OS, you can install the Eclipse IDE via Installation Manager as in Version
15.0 and before. For more information, see Installing the IBM Developer for z/OS client by using
IBM Installation Manager.
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— For IBM Debug for z/OS, you can now install the Eclipse IDE via Installation Manager as an
extension offering to the IBM Explorer for z/OS offering, and you no longer need to install via IBM
Developer for z/OS. For more information, see Installing the IBM Debug for z/OS Eclipse IDE with
IBM Installation Manager.

Compiler support

« Support is added for IBM Open Enterprise SDK for Go 1.19.
 Support is added for 31-bit PL/I applications compiled with TEST (SOURCE).

The following APARs are required for this support:

— z/0OS Language Environment APAR PH49423
— Enterprise PL/I for z/OS 6.1 APAR PH50085

Code Coverage

« The multiple import menu actions and buttons in the Code Coverage Results view are now
consolidated into a single menu action and button to import code coverage results. With the new
Code Coverage Import wizard, you can select the following result formats to import into any result
location in the Code Coverage Results view:

— CCZIP: Import coverage results with a file extension of . cczip, which are produced
by headless code coverage collection or via the Eclipse UI. Older formats ending
with .clcoveragedata, .ccresult, or . zip are also supported with this option.

— JaCoCo: Import coverage results data execution files with a file extension of . exec, which are
produced by JaCoCo.

— z/0S Debugger: Import coverage information that is stored in a sequential data set, which is
produced in z/OS Debugger using CC or DCC in the TEST runtime option via MFI.

— Java Code Coverage: Import legacy Java code coverage results with a file extension
of .coveragedata. This option is available only in IBM Developer for z/OS and IBM Developer
for z/OS Enterprise Edition.

All files are converted to the . cczip format during import. For more information, see "Importing
compiled code coverage results", "Importing JaCoCo code coverage results", "Importing z/OS
Debugger code coverage data", and "Importing legacy Java code coverage results" in IBM
Documentation.

- With Code Coverage Service, you can now download exporter formats PDF, SonarQube, and
Cobertura, in addition to CCZIP. For more information, see "Code Coverage Service RESTful API
Documentation" in IBM Documentation.

« The summary section in the code coverage reports now provides more useful statistics and
improved usability.

« You can now customize the colors that are used to indicate the threshold statuses (failure, warning,
passed) for code coverage results in the code coverage reports.

z/0S Debugger Profiles view

« In the Debug Profile Editor, the CICS user ID field is now pre-populated with the reserved keyword
&USERID, which is substituted with the currently logged-in user ID upon profile activation.

- On the IBM z/0S Debugger Preferences page, you can now choose whether to automatically
synchronize debug profiles in the view with those in the remote system when you establish an RSE
connection. For more information, see the "Setting debug preferences" topic in IBM Documentation.

Debug Manager

« Debug Manager can now establish communication between the client and the debugger when the
LPAR the client is connect to and the LPAR that the debug session is started are different. The
sysplex support requires Eclipse IDE 16.0.1 or later. For more information, see Enabling sysplex
support.
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= You can now use a configuration file to start Debug Manager. With a configuration file, you can start
Debug Manager even when the length of command line with all necessary options exceeds 100
characters limit, for example, in the sysplex environment. For more information, see Running Debug
Manager as a started task using a configuration file.

16.0.0
Compiler support

« Support is added for IBM Open XL C/C++ for z/OS 1.1. z/OS Language Environment APAR PH46617
is required for this support.

« Support is added for IBM Open Enterprise SDK for Go 1.18.

- Interoperability is now supported between 31-bit and 64-bit PL/I programs. Use delay debug mode
to improve efficiency. For more information, see "Using delay debug mode to delay starting of a
debug session" in IBM z/0S Debugger User's Guide.

The following APARs are required for this support:
— z/0OS Language Environment APARs PH48829 and PH48239
— Enterprise PL/I for z/OS 6.1 APAR PH49506

64-bit support

« With the removal of standard mode, 64-bit PL/I programs are now supported in Debug Tool
compatibility mode with some limitations. For more information, see the "Limitations of 64-bit
support in remote debug mode" topic in IBM z/0S Debugger User's Guide.

The following APARs are required for this support:
— z/0OS Language Environment APARs PH48829 and PH48239
— Enterprise PL/I for z/OS 6.1 APAR PH49506
— Enterprise PL/I for z/OS 5.3 APAR PH49425
Code Coverage

« New web-based code coverage reports and comparison reports are available. You can now view the
compared source files line by line. For more information, see "Working with a code coverage report"
and "Working with a code coverage comparison report" in IBM Documentation.

« Java code coverage is now strategically based on open source packages, in particular JaCoCo.
You can import JaCoCo results into the Code Coverage Results view and work with the imported
results. You can still import results previously generated with IBM Java code coverage tools into the
view. The Java code coverage results already in the workspace will be migrated automatically. For
more information, see "Working with Java code coverage results" in IBM Documentation.

« You can now specify a warning threshold, in addition to failure threshold for code coverage
result status. For more information, see "Setting the code coverage acceptance level" in IBM
Documentation.

« When you export code coverage results in SonarQube format, you can now specify a different
encoding than the default UTF-8. For more information, see "Exporting code coverage results in
SonarQube format", "Starting and stopping the headless code coverage collector", "Specifying code
coverage options in the startup key", and "Merging and exporting code coverage results from z/0S"
in IBM Documentation.

Source level debug

- If you debug programs compiled with Enterprise COBOL for z/OS Version 6 Release 2 and later,
you can now specify compiler option TEST (NOSOURCE) to use the Source view as the default in
the Eclipse IDE, or you can switch to the Source view during the debug session if you compile
with TEST (SOURCE). With TEST (NOSOURCE), the compiler does not include the source of your
program as part of your debug data whether the location of the debug data is in the load module
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or in the SYSDEBUG file. For more information, see "Working with different debug views" in IBM
Documentation.

IMS Transaction Isolation

« You can now access IMS Transaction Isolation Facility with Debug Profile Service. ADFzCC
configuration is no longer needed when Debug Profile Service is running on the selected RSE
connection with z/OS Debugger 16.0.0 or later. The system programmer needs to configure the IMS
Transaction Isolation API to enable this function. For more information, see Configuring the IMS
Transaction Isolation API for Debug Profile Service.

» You can now specify a character to be used as the job class for the isolated region when you create a
debug profile for an IMS application.
For more information, see "Creating a debug profile for an IMS application using IMS Isolation with
an Eclipse IDE" in IBM Documentation.

- Pattern matching used to filter transactions for isolation can now be limited to a range within a
transaction message. For more information, see "Using IMS Transaction Isolation to create a private
message-processing region and select transactions to debug" in IBM z/0S Debugger User's Guide.

Debug Profile Service

- On the IBM z/0S Debugger Preferences page, you can specify to ignore the SSL certificate errors
when the Debug Profile Service that you want to connect to does not have a valid SSL certificate. For
more information, see the "Setting debug preferences" topic in IBM Documentation.

- As a system programmer, you can now set up Debug Profile Service to use external CICS interface
(EXCI) to manage debug profiles stored in the region’s repository instead of using the DTCN API. For
more information, see Defining the CICS EXCI CONNECTION and SESSIONS resources.

Property group

« You can associate property groups to avoid parsing errors in the language editors and ensure that
visual debug can work properly. The property group can now be added or changed during a debug
session, if you use a z/0S Batch Application using existing JCL or z/0S Unix Application launch
configuration. For more information, see "Associating property groups with debug sessions" in IBM
Documentation.

EQAOPTS command

« Command CICSASMPGMND can now be specified to control whether z/OS Debugger allows
debugging assembler programs when the language attribute of the program resource is not
defined. For more information, see CICSASMPGMND and “Starting z/OS Debugger for non-Language
Environment programs under CICS” in IBM z/0S Debugger User's Guide.

What's removed from IBM z/0S Debugger

Deprecation announcement
The following features are superseded by newer features and will be removed in a future release.

« z/OS Debugger Code Coverage: You can collect code coverage with the headless code coverage
collector or the Eclipse IDE.

e TEST runtime suboption VADSCPnnnnn: Use EQAXOPT CODEPAGE for a code page other than 037.

- DTCN API and ADFzCC server support: DTCN profiles are supported by Debug Profile Service, and
developers can use Debug Profile Service REST API to manage debug profiles.

« IMS Isolation ADFzCC server support: IMS Isolation debug profiles in the Eclipse IDE are now supported
by Debug Profile Service, which provides more IMS Isolation features.
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 Standard mode is no longer supported. Debug Tool compatibility mode is now the only remote debug
mode and is referred to as remote debug mode directly. If you use DIRECT or DBMin the TEST runtime
option, Debug Tool compatibility mode is invoked instead.

« Debug Tool plug-ins are removed. If you migrate from previous releases, any Debug Tool plug-in views
are automatically closed in workspaces.
The same functions are available with other features.

— You can use the z/OS Debugger Profiles view in the Eclipse IDE or the z/OS Debugger Profiles view
provided with Z Open Debug to create and manage debug profiles. If you are a system programmer,
you can use z/0S Debugger Profile Management to manage CICS (DTCN) profiles from all users.

— You can use the z/0S Batch Application with existing JCL launch configuration to dynamically
instrument and submit JCL to the host.

— You can use the Code Coverage Results view to work with code coverage results.
« Load Module Analyzer is no longer bundled with z/OS Debugger.

- Generating code coverage for Java applications is no longer supported. You can import Java results that
are generated by open source packages, in particular JaCoCo, into the Code Coverage Results view.

- Jython Debugger is no longer supported.
« Team debug is no longer supported.

« IMS message region templates (IBM z/0S Debugger Utilities options 4.3 Swap IMS Transaction
Class and Run Transaction and option 4.4 Manage IMS Message Region Templates)
are removed. Use options 4.5 IMS Transaction Isolationandoption 4.6 Administer IMS
Transaction Isolation Environment instead.

« TEST runtime suboption VADTCPIP& is no longer supported. Use TCPIP& instead.
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Overview of IBM z/0S Debugger

IBM z/OS Debugger is the next iteration of IBM debug technology on IBM Z and consolidates the IBM
Integrated Debugger and IBM Debug Tool engines into one unified technology.

IBM z/0S Debugger is a host component that supports various debug interfaces, like the Eclipse and
Visual Studio Code IDEs. z/OS Debugger and the supported debug interfaces are provided with the
following products:

IBM Developer for z/OS Enterprise Edition
This product is included in IBM Application Delivery Foundation for z/OS. IBM Developer for z/OS
Enterprise Edition provides all the debug features.

IBM Developer for z/OS Enterprise Edition currently provides debug functions in the following IDEs:

« IBM Developer for z/OS Eclipse
» Wazi for Dev Spaces, through IBM Z Open Debug
« Wazi for VS Code, through IBM Z Open Debug

IBM Developer for z/0S
IBM Developer for z/OS is a subset of IBM Developer for z/OS Enterprise Edition. IBM Developer for
z/0S, previously known as IBM Developer for z Systems or IBM Rational® Developer for z Systems®, is
an Eclipse-based integrated development environment for creating and maintaining z/OS applications
efficiently.

IBM Developer for z/OS includes all enhancements in IBM Developer for z/OS Enterprise Edition
except for the debug features noted in Table 2 on page xxiii.

IBM Debug for z/0S
IBM Debug for z/OS is a subset of IBM Developer for z/OS Enterprise Edition. IBM Debug for z/OS
focuses on debugging solutions for z/OS application developers. See Table 2 on page xxiii for the
debug features supported.

IBM Debug for z/OS does not provide advanced developer features that are available in IBM
Developer for z/OS Enterprise Edition.

For information about how to install the IBM Debug for z/OS Eclipse IDE, see Installing the IBM Debug
for z/OS Eclipse IDE.

IBM Z and Cloud Modernization Stack
IBM Z and Cloud Modernization Stack brings together component capabilities from IBM Z into an
integrated platform that is optimized for Red Hat OpenShift Container Platform. With this solution, you
can analyze the impact of application changes on z/0S, create and deploy APIs for z/OS applications,
work on z/0S applications with cloud native tools, and standardize ID automation for z/OS. Starting
from 2.0, Wazi Code is delivered in IBM Z and Cloud Modernization Stack. Wazi Code 1.x is still
available in IBM Wazi Developer for Red Hat CodeReady Workspaces.

The debug functions are available in the IDEs provided with Wazi Code:

« Wazi for Dev Spaces, through IBM Z Open Debug
- Wazi for VS Code, through IBM Z Open Debug

Table 2 on page xxiii maps out the features that differ in products. Not all the available features are listed.
To find the features available in different remote IDEs, see Table 3 on page xxv.

Table 2. Debug feature comparison

IBM Developer for | IBM Z and Cloud
IBM Debug for IBM Developer for |z/OS Enterprise Modernization
z/0S z/0S Edition Stack (Wazi Code)

Main features
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Table 2. Debug feature comparison (continued)

IBM Debug for
z/0S

IBM Developer for
z/0S

IBM Developer for
z/0S Enterprise
Edition

IBM Z and Cloud
Modernization
Stack (Wazi Code)

3270 interface,
including z/OS
Debugger Utilities

)

v

Eclipse IDE, see
Table 3 on page
xxv for feature
details.2

IBM Z Open Debug
provided with the
Wazi for Dev
Spaces IDE, see
Table 3 on page
xxv for feature
details.2

IBM Z Open Debug
provided with the
Wazi for VS Code
IDE, see Table 3
on page xxv for
feature details.t

Code Coverage features

Compiled
Language Code
Coverage?

v

Headless Code
Coverage

ZUnit Code
Coverage?

z/0S Debugger
Code Coverage
(3270 and remote
interfaces) 2

3270 features

z/0S Debugger full
screen, batch or
line mode

IMS Isolation
support

Compiler support features

Assembler
support: Create
EQALANGX files

v
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Table 2. Debug feature comparison (continued)

IBM Developer for | IBM Z and Cloud

IBM Debug for IBM Developer for |z/OS Enterprise Modernization
z/0S z/0S Edition Stack (Wazi Code)

Assembler v \ V7 v?

support:

Debugging ©

LangX COBOL v v v

support 8

Support for Vv Vv Vv

Automatic Binary

Optimizer (ABO)

Notes:
1. The following features are supported only in remote debug mode:

« Support for 64-bit COBOL feature of z/OS for COBOL V6.3 and later
» Support for 64-bit Enterprise PL/I for z/OS Version 5 and later
« Support for 64-bit C/C++ feature of z/OS
« Support for Open Enterprise SDK for Go 1.21 and 1.22.
« Support for Open XL C/C++ for z/OS 1.1 and later.
2. Code coverage does not support Go programs.

3. IBM Developer for z/OS includes z/OS Debugger remote debug and compiled code coverage Eclipse
interface, but does not include z/OS Debugger Code Coverage.

4. ZUnit Code Coverage is only supported in Debug Tool compatibility mode.

5. z/OS Debugger Code Coverage can only be enabled in the 3270 interface. This function is deprecated
and will be removed in a future release.

6. Debugging assembler requires that you have EQALANGX files that have been created via ADFz
Common Components or a product that ships the ADFz Common Components.

7. This feature is only available with the Eclipse IDE.
8. LangX COBOL refers to any of the following programs:

« A program compiled with the IBM 0S/VS COBOL compiler.
« A program compiled with the IBM VS COBOL II compiler with the NOTEST compiler option.

« A program compiled with the IBM Enterprise COBOL for z/OS 3, 4, or 6 compiler with the NOTEST
compiler option.

Table 3. Remote IDE debug feature comparison

Feature Eclipse-based debug interface |IBM Z Open Debug 1:¢
Integration with Language - COBOL Editor2 « Z Open Editor
Editors®

- PL/I Editor2
« Remote C/C++ Editor2
« System z LPEX Editor2

Visual Debug V26
Debugging ZUnit tests A
Debug profile management Ve v
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Table 3. Remote IDE debug feature comparison (continued)
Feature Eclipse-based debug interface |IBM Z Open Debug 1:¢
IMS Isolation UI V3
Integration with CICS Explorer V2
views
Integration with property groups |v2%
Integrated launch® « z/OS UNIX Application launch
configuration
- z/0OS Batch Application using
existing JCL
 z/OS Batch Application using a
property group?
Modules v
Memory Vv
Program navigation
Step over/Next v Vv
Step into/Step in v
Step return/Step out v
Jump to location Ve
Run to location/Run to cursor Ve
Resume/Continue v v
Terminate v
Animated step v
Playback Ve
Breakpoints
Statement breakpoints v Vv
Entry breakpoints v
Source entry breakpoints Ve
Event breakpoint A
Address breakpoint Ve
Watch breakpoint Ve
Variables & Registers
Variables v v
Registers \ VE
Modifying variable and register v v
values
Setting variable filter Ve
Changing variable representation |V
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Table 3. Remote IDE debug feature comparison (continued)

Feature Eclipse-based debug interface |IBM Z Open Debug 1:¢
Displaying in memory view v

Monitors

Displaying monitor v Vv

Modifying monitor value v

Changing variable representation |V

Debug Console

Evaluating variables and v

expressions

z/0S Debugger commands V7

Notes:

1. IBM Z Open Debug is provided with Wazi for Dev Spaces and Wazi for VS Code.

2. This feature is not available in IBM Debug for z/0S.

3. This feature is only available in IBM Developer for z/OS Enterprise Edition.

4. IBM Developer for z/OS does not include z/OS Debugger Code Coverage 3270 interfaces.
5. Registers are available in the Variables view.

6. The automonitor filters do not support programs complied with Open Enterprise SDK for Go or Open XL

C/C++ for z/OS.

7. Programs compiled with IBM Open Enterprise SDK for Go are not supported.
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Chapter 1. Customizing z/0S Debugger: checklist

Note: You can also use IBM Host Configuration Assistant for Z Development (https://zdev-hca.ibm.com)
to generate a customized checklist for z/OS Debugger. Host Configuration Assistant for Z Development
is an interactive wizard that is designed to simplify planning and configuring of Z development products.
Besides z/0OS Debugger, you can also find the configuration information for other host components like
z/0S Explorer and z/OS Source Code Analysis. Only the latest product releases are supported.

This topic helps you identify which customization tasks you must do. Begin by reviewing the topic
"Planning your debug session" in the IBM z/0S Debugger User's Guide with your application programmers
and library system administrator. Reviewing that topic helps you gather the following information, which
you need to identify which customization tasks you must do:

« Which version of compilers you are using
« Whether you are debugging Db2, Db2 stored procedures, CICS, and IMS programs

« Whether you are using full-screen mode, full-screen mode using the Terminal Interface Manager, batch
mode, or remote debug mode

« How your programs will call z/OS Debugger

« Whether you will be using IBM z/OS Debugger Utilities, ADFz Common Components, or Application
Delivery Foundation for z/OS tools

« Whether you will need to modify some behaviors of the debugger

After you gather this information, review the following checklists. As you read each item on the checklist,
you use the information you gathered to determine if you need to do that customization task. If the task is
not applicable to your site, you can skip that task.

You must do all of the following compulsory customization tasks:

« Chapter 2, “Product Registration,” on page 7

« Chapter 3, “Installing the z/OS Debugger SVCs,” on page 9.

« Chapter 4, “Setting up the APF-authorized system link list data set (SEQABMOD),” on page 13
« Chapter 5, “Setting up the link list data set (SEQAMOD),” on page 15

« Chapter 6, “Enabling debugging in full-screen mode using the Terminal Interface Manager,” on page
17.

« If your application programmers debug in remote debug mode, review Chapter 7, “Adding support for
remote debug users,” on page 25.

« Read Chapter 8, “Specifying the TEST runtime options through the Language Environment user exit,” on
page 95 and review with your users to see if they need you to do this customization.

If you previously installed any of these Language Environment user exits: EQADDCXT, EQADICXT,
EQADBCXT, switch to the EQAD3CXT user exit.

If you previously installed the Language Environment user exit EQAD3CXT, rebuild this exit. z/OS
Debugger has updated the sample assembler user exits and the load modules.

« Read Chapter 9, “Installing the browse mode RACF facility,” on page 101 if you want to control which
users have access to z/OS Debugger, or control which users can access z/OS Debugger only through
browse mode.

Note: If you have defined a generic Facility class profile (for example, **), you might have to install the
browse mode RACF facilities, even if neither of the previous considerations applies. For example, if you
have a generic Facility class profile of ** with UACC(NONE) and you do not install the browse mode
RACEF facilities, no users would be allowed to use z/OS Debugger.

If you are using IBM z/OS Debugger Utilities, you must do the required customization tasks described in
the following topics:
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« “Choosing a method to start IBM z/OS Debugger Utilities” on page 104.
« “Customizing the data set names in EQASTART” on page 105.
- “Adding IBM z/0S Debugger Utilities to the ISPF menu” on page 106.

« For the JCL for Batch Debugging utility, you must specify default values for the ybldtmod and ybl1dtbin
parameters. See “Customizing for JCL for Batch Debugging utility” on page 106.

If you are using any of the following utilities in IBM z/OS Debugger Utilities, you must do an additional
customization task:

« If you are using z/OS Debugger Setup Utility, see “Customizing z/OS Debugger Setup Utility” on page
106.

« If you are using other IBM Application Delivery Foundation for z/OS tools, such as File Manager for z/OS,
see “Customizing Other IBM Application Delivery Foundation for z/OS tools for multiple systems” on
page 109.

« If you are using Program Preparation, see “Customizing Program Preparation” on page 110.

« For the IMS BTS Debugging option, you must specify default values for yb2* parameters. See
“Customizing IMS BTS Debugging” on page 114.

If you are debugging Db2 stored procedures, CICS program, or IMS programs, you must do the following
required customization tasks:

- If your site debugs Db2 stored procedures, see Chapter 11, “Preparing your environment to debug Db2
stored procedures,” on page 121.

« If your site debugs CICS programs, see Chapter 12, “Adding support for debugging under CICS,” on
page 123.

« If your site debugs IMS programs, see Chapter 13, “Adding support for debugging under IMS,” on page
141 and implement scenario A.

- If your site debugs non-Language Environment IMS programs, see Chapter 13, “Adding support for
debugging under IMS,” on page 141 and implement scenario C.

In Debug Tool Version 13.1, the EQALANGP and EQALANGX modules were moved from Debug Tool's
EQAW.SEQAMOD library to Common Component's IPV.SIPVMODA library, where they will be aliases of
IPVLANGP and IPVLANGX respectively. This removes duplication between the two tools. If you have
library build processes or other tools that reference either of these routines, and IPV.SIPVMODA is not
in link list, then you will need to update your processes to point to the new location for these routines.
See Preparing a LangX COBOL program and Preparing an assembler program in the IBM z/0S Debugger
Customization Guide for more information about EQALANGX.

Note: Debug Tool for z/OS is now named as z/OS Debugger, and Problem Determination Tools for z/OS
Common Component is now named IBM Application Delivery Foundation for z/0OS Common Components.

As you review the rest of the checklist, if you need to do an item that requires that you specify an
EQAOPTS command, you can print a copy of the checklist and use it to record the commands you need to
specify and the values for any options. When you are done reviewing the checklist, you can specify all the
EQAOPTS commands at one time as described in “Creating EQAOPTS load module” on page 169.

For any of the following situations, see “CODEPAGE” on page 174:

 Application programmers are debugging in remote debug mode and the source or compiler use a code
page other than 037. If your C/C++ source contains square brackets or other special characters, you
might need to specify an EQAOPTS CODEPAGE command to override the z/OS Debugger default code
page (037). Check the code page specified when you compiled your source. The C/C++ compiler uses a
default code page of 1047 if you do not explicitly specify one. If the code page used is 1047 or a code
page other than 037, you need to specify an EQAOPTS CODEPAGE command specifying that code page.

« Application programmers are debugging in full screen mode and encounter one of the following
situations:

— They use the STORAGE command to update COBOL NATIONAL variables.
— The source is coded in a code page other than 037.

2 IBM z/0S Debugger: Customization Guide



« Application programmers use the XML (CODEPAGE (ccsid)) parameterona LIST CONTAINER or
LIST STORAGE command to specify an alternate code page.

Do the customization tasks in the following list only if your site needs the features described:
« These EQAOPTS commands enable certain z/OS Debugger functions:

— “ALTDISP” on page 170
You want z/OS Debugger to display the at sign (@) in the prefix area of a line to indicate that the line
contains a breakpoint, instead of using a colored line.

— “BROWSE” on page 170
You want to restrict access to z/OS Debugger or control which users® must debug in browse mode.

— “CCOUTPUTDSN” on page 171
You want to use Code Coverage and need to specify the name of the Observation data set.

— “CCOUTPUTDSNALLOC” on page 171
You want to use Code Coverage and need to specify the allocation parameters for the Observation
data set.

— “CCPROGSELECTDSN” on page 172
You want to use Code Coverage and need to specify the name of the Options data set.

— “DLAYDBG” on page 177

You want to allow users to use the delay debug mode.
— “EQAQPP” on page 182

Your site needs to debug Q++ programs.

— “IGNOREODOLIMIT” on page 184
You want to tell z/OS Debugger to display COBOL table items even when an ODO value is out of range.

— “LOGDSNALLOC” on page 187
You want z/OS Debugger to automatically create a LOG data set for each user.

- “MDBG” on page 188
Your site uses z/OS XL C/C++, Version 1.10, or later, and you want z/OS Debugger to retrieve source
and debug information from .mdbg files.

— “SAVESETDSNALLOC, SAVEBPDSNALLOC” on page 192
You want z/OS Debugger to automatically create either of the following data sets:

- A data set to save and restore settings
- A data set to save and restore breakpoints, monitor values and LOADDEBUGDATA (LDD)
specifications
— “STARTSTOPMSG” on page 194
You want z/OS Debugger to issue a message when each debugging session is initiated or terminated.
— “SUBSYS” on page 196
If your site uses a library system that uses the SUBSYS allocation parameter and your application
programmers debug C, C++, or Enterprise PL/I programs, review this command to determine if you
need to change the SUBSYS parameter.
— “SVCSCREEN” on page 196
You need to debug non-Language Environment programs that start under Language Environment,
Language Environment programs that use the MVS LINK, LOAD or DELETE services, LangX COBOL

programs, or your site has any host products that might use SVC screening when z/0S Debugger is
started.

- If your site uses any of the following functions in a Japanese or Korean environment, see “Enabling
additional languages for some z/0OS Debugger components through EQACUIDF” on page 160:

1 If you want to enforce browse mode restrictions, you must use the RACF Facility Class Profile as described
in Chapter 9, “Installing the browse mode RACF facility,” on page 101. You can learn how the EQAOPTS
BROWSE command works with the RACF profiles by reviewing the table in the topic "Controlling browse
mode" of the IBM z/0S Debugger User's Guide.
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— IBM z/0S Debugger Utilities ISPF panels
— z/0S Debugger Code Coverage
— EQANMDBG (non-CICS non-Language Environment support)

Do the customization tasks in the following list only if you want to modify the behavior described:
« These EQAOPTS commands modify the behavior of certain z/OS Debugger functions:

— “CACHENUM” on page 171
You want to reduce z/OS Debugger's CPU consumption in certain cases.
— “CEEREACTAFTERQDBG” on page 173
You want to restart z/OS Debugger with CEETEST after you use QUIT DEBUG.
— “COMMANDSDSN” on page 176
You want to change the default data set name for the user's commands file.
— “DEFAULTVIEW” on page 176

You want to change the default setting for SET DEFAULT VIEW so that assembler macro-generated
statements are not displayed in the Source window.

— “DLAYDBGCND” on page 178

You want to change the default delay debug setting for monitoring condition events.
— “DLAYDBGDSN” on page 178

You want to change the default name of the delay debug profile data set.

— “DLAYDBGTRC” on page 179
You want to change the default delay debug pattern match trace message level.

— “DLAYDBGXRF” on page 179
You want to instruct delay debug to use the cross reference file to find the user ID when it constructs
the delay debug profile data set name.

— “DTCNDELETEDEADPROF” on page 180
You want to change the default setting for controlling the deletion of dead DTCN profiles.

— “DTCNFORCExxxx” on page 181
You want to change the default DTCN behavior for certain resource types.

— “DYNDEBUG” on page 182
You want to change the initial or default value of SET DYNDEBUG.

— “GPFDSN” on page 183
Your site wants to control the appearance or settings, through z/OS Debugger commands, of all
debugging sessions, create a global preferences file. The global preferences file is a file that is
processed at the beginning of every debugging session and contains z/OS Debugger commands. See
this command for instructions on how to create a global preferences file.

— “HOSTPORTS” on page 184
Your users are using the remote debugger and you need to specify a host port or range of ports for a
TCP/IP connection from the host to the workstation.

— “LOGDSN” on page 186
You want to change the default data set name for the LOG data set.

- “MAXTRANUSER” on page 188
You want to use the IMS Transaction Isolation Facility described in Chapter 13, “Adding support for
debugging under IMS,” on page 141, and you need to set the maximum number of transactions that a
single user can debug to something less than 15.

— “MULTIPROCESS” on page 189
You want to change the default behavior of z/OS Debugger when a new POSIX process is created by a
fork() or exec() function.

— “NAMES” on page 190
Your site needs to issue a NAMES command for the initial load module or any of its compile units.

— “NODISPLAY” on page 190
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To modify the debugger's behavior when a full-screen mode using the Terminal Interface Manager or
a remote debugger is not available.
— “PREFERENCESDSN” on page 191
You want to change the default data set name for the user's preferences file.
— “SAVEBPDSN, SAVESETDSN” on page 192
Your site wants to change the default names, which are userid.DBGTOOL . SAVESETS and
userid.DBGTOOL .SAVEBPS, of the data sets that store settings, breakpoints, and monitor values.
— “SESSIONTIMEOUT” on page 194
You want to specify an idle session timeout for users who are using the Terminal Interface Manager.
— “STARTSTOPMSGDSN” on page 195
You want z/OS Debugger to write information to a log data set when each non-CICS debugging
session is initiated or terminated.
— “TCPIPDATADSN” on page 199
Your users are using the remote debugger and your host TCP/IP does not have a specification for
GLOBALTCPIPDATA.
— “THREADTERMCOND” on page 200
Your site wants z/OS Debugger to suppress the prompt that Language Environment displays
every time when the statements like STOP RUN, GOBACK, or EXEC CICS RETURN are run. These
statements can occur frequently in an application program, creating unnecessary interruptions for a
user trying to debug the application program.
- “TIMACB” on page 200
You want to change the default ACB name for the Terminal Interface Monitor.

If your site is using the EQAUEDAT user exit to direct z/OS Debugger to the location of source, listing, or
separate debug files, see Chapter 14, “Enabling the EQAUEDAT user exit,” on page 157.

If your site needs to change the defaults for NATLANG, LOCALE, or LINECOUNT, see “Changing the
default and allowable values in EQACUIDF” on page 159.

Requisite products

z/OS Debugger has a list of prerequisite software that must be installed and operational before it works.
There is also a list of corequisite software to support specific features of the product. These requisites
must be installed and operational at run time for the corresponding features to work as designed.

For a complete listing of the software requirements including prerequisites and co-requisites for a
product, see the Software Product Compatibility Reports (SPCR) tool (https://www.ibm.com/software/
reports/compatibility/clarity/index.html). Search for the product that you acquired z/OS Debugger with.

The key requisites for a basic setup are:

The Debug Profile Service API is hosted on the IBM z/0OS Liberty Embedded application server and is
compatible with the default IBM z/0OS Liberty Embedded installation on your z/OS system. You do not
need to install or modify the existing IBM z/OS Liberty Embedded application server to accommodate
the Debug Profile Service API, but you need to refresh the eqaprof.env to include environment
variable 1iberty_dir.

z/0S Explorer
Java:

— Java 11 or 17 is required for Remote Debug Service.

— Java 8, 11, or 17 (with IBM z/0S Liberty Embedded 23.0.0.12 or later) is required for Debug Profile
Service.

After installation, you need to configure z/OS to run Java applications.

Remote Debug Service and the headless code coverage collector are built on Eclipse and Java

technology. Configuration options for Eclipse and Java might affect the behavior of Remote Debug
Service and headless code coverage collector.
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Chapter 2. Product Registration

You must set up product registration for z/OS Debugger.

Registering z/0S Debugger

z/0OS Debugger is available as a component of multiple products. Different functions of z/OS Debugger are

enabled according to the product you purchased.

« IBM Developer for z/OS Enterprise Edition 16.0, program number 5755-A05 (Shopz orderable)

— IBM Developer for z/OS Enterprise Edition is one of the products included in IBM Application Delivery

Foundation for z/OS 4.0, program number 5755-A01 (Shopz orderable).
« IBM Debug for z/OS 16.0, program number 5755-A06 (Shopz orderable)
« IBM Developer for z/OS 16.0, program number 5724-T07 (web download)
« IBM Z and Cloud Modernization Stack 2023, program number 5900-A8N (web download)

You must set up z/OS product registration for z/OS Debugger to enable its functions. Products to be

enabled on z/0OS are defined in the IFAPRDxx parmlib member that is used for IPL.

If you already defined the product using FEATURENAME (' %' ) for another component of the product, you
do not need to repeat the definition. Otherwise, you must specify one of the following IFAPRDxx entries,

depending on how you purchased z/0S Debugger:

« If you acquired z/OS Debugger as a part of IBM Application Delivery Foundation for z/OS (product code
5755-A01), specify the following definition in IFAPRDxx. Sample member EQAWIFAA, which contains

the next statements, is provided in the SEQASAMP sample library.

PRODUCT OWNER('IBM CORP')
NAME ('IBM APP DLIV FND')
ID(5755-A01)
VERSION (%) RELEASE (%) MOD(*)
FEATURENAME ()
STATE (ENABLED)

« If you acquired z/OS Debugger as a part of IBM Developer for z/OS Enterprise Edition (product code
5755-A05), specify the following definition in IFAPRDxx. Sample member EQAWIFAE, which contains

the next statements, is provided in the SEQASAMP sample library.

PRODUCT OWNER('IBM CORP')
NAME ('IBM IDz EE')
ID(5755-A05)
VERSION(*) RELEASE(*) MOD(*)
FEATURENAME (*)
STATE (ENABLED)

« If you acquired z/OS Debugger as a part of IBM Debug for z/OS (product code 5755-A06), specify the
following definition in IFAPRDxx. Sample member EQAWIFAD, which contains the next statements, is

provided in the SEQASAMP sample library.

PRODUCT OWNER('IBM CORP')
NAME ('IBM Debug for z')
ID(5755-A06)
VERSION (%) RELEASE(x) MOD(%)
FEATURENAME (%)
STATE (ENABLED)

« If you acquired z/OS Debugger as a part of IBM Developer for z/OS (product code 5724-T07), specify
the following definition in IFAPRDxx. Sample member EQAWIFAZ, which contains the next statements,

is provided in the SEQASAMP sample library.

PRODUCT OWNER('IBM CORP')
NAME ('IBM IDz')
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ID(5724-T0O7)

VERSION(*) RELEASE(*) MOD(*)
FEATURENAME (*)

STATE (ENABLED)

- If you acquired z/OS Debugger as a part of Wazi Code delivered in IBM Z and Cloud Modernization Stack
(product code 5900-A8N), specify the following definition in IFAPRDxx. Sample member EQAWIFAW,
which contains the next statements, is provided in the SEQASAMP sample library.

PRODUCT OWNER('IBM CORP')
NAME ('IBM Wazi Code')
ID(5900-A8N)
VERSION(*) RELEASE (%) MOD(*)
FEATURENAME (*)
STATE (ENABLED)

Notes:

- These sample definitions enable all features of the selected product. To register each feature
individually, create a PRODUCT block for each feature and specify FEATURENAME (' IDz-DEBUGGER ')
to register the z/OS Debugger feature.

« If you do not register any of the listed products in the IFAPRDxx parmlib member, z/OS Debugger will
assume that you purchased IBM Developer for z/OS (product code 5724-T07) and enable only the
related functions.

« No matter which product you bought and registered, any Copyright statement at z/OS Debugger startup
always shows 5724-T07 for the product ID. The same is true for "CALL %VER", as well as Copyright
statements in samples, ISPF parts, program objects or load modules.

After you update IFAPRDxX, issue the SET PROD=xx operator command to dynamically activate the
definitions. z/OS Debugger will then be enabled in your z/OS environment.

IBM advises against defining IFAPRDxx entries that have NAME () or ID(*) fields, as this will result in
all z/OS applications that utilize product registration to find a match on the first test, and adhere to the
related STATE () definition. For z/OS Debugger with STATE (ENABLED), this means that the application
will register as Application Delivery Foundation for z/OS (product code 5755-A01).

If your site has coded a generic entry in IFAPRDxx, complete the following steps:

1. Code an entry for each item that you did not purchase STATE (NOTDEFINED).
2. Code an entry for the item you did purchase as shown in the previous text.
3. Issue a SET PROD=xx operator command.

Removing old registrations

Remove all old registration entries that belonged to z/OS Debugger. Older versions of z/OS Debugger were
known as Debug Tool, or Debug Tool Utilities and Advanced Functions.

To remove old registration entries, complete the following steps:

1. Change the STATE (ENABLED) parameter for the old entries in the IFAPRDxx parmlib member to
STATE (NOTDEFINED).

2. Issue a SET PROD=xx operator command to activate your changes.
3. Remove the old entries from IFAPRDxx. This update will become active at next IPL.
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Chapter 3. Installing the z/0S Debugger SVCs

z/0OS Debugger requires the installation of the z/OS Debugger SVC programs EQAGOSVC (IGCOOL14E) and
EQAQLSVC (IGX00051):

« EQAQOSVC is a type 3 SVC with a reserved number of 145 (x'91").
« EQAO1SVC is a type 3 using SVC number 109 (X'6D") with function code 51.

The z/0S Debugger SVCs are compatible with z/OS Debugger Version 14 and 15 (Program Number
5724-T07), Debug Tool Version 13 Release 1 (Program Number 5655-Q10), and Version 12 Release 1
(Program Number 5655-W70).

The z/OS Debugger SVCs support the Dynamic Debug facility and other necessary z/OS Debugger
functions.

To install the SVCs, do the following steps on each of the LPARs that z/OS Debugger will be used on:

1. For a new installation, complete both step a (for using the debugger after the next IPL) and step b (for
immediate usage of the new debugger). For a service update (a PTF installation), the work that was
done in step a in the first installation will pick up the new service at the next IPL, and doing step b will
provide the new service immediately to the users.

a. Install the SVCs through a system IPL. The SMP/E APPLY operation, which you run when you
install z/OS Debugger or apply a PTF, updates the library hlq.SEQALPA with the SVCs. To place
hlqg.SEQALPA in the LPA list, add it to an LPALSTxx member of parmlib that is used for IPL. If you
have earlier releases of z/OS Debugger installed at your site, remove any other SEQALPA data sets.
The next time you IPL your system, the SVCs are automatically installed.

Check the other data sets in LPA list for old copies of these members. If you find them, remove
them.?2

- EQAOOSVC

« EQAO1SVC

« IGCO014E (ALIAS of EQAOOSVC)

« IGX00051 (ALIAS of EQA01SVC)

These members might have been placed there by previous installations of z/OS Debugger.

b. Install the SVCs without a system IPL for immediate usage (dynamic installation). The SMP/E APPLY
operation, which you run when you install z/OS Debugger or apply a PTF, updates the library
hlqg.SEQAAUTH with the SVCs and the dynamic SVC installer.

i) Mark the hlg.SEQAAUTH data set as APF-authorized. This data set contains SVC installation
programs; therefore, access to it must be limited to system programmers.

ii) Update both places in the SVC dynamic install job EQAWISVC (shipped as a member of the data
set hlqg.SEQASAMP) with the fully qualified name for the z/OS Debugger hlq.SEQAAUTH data
set. Eye-catchers (<<<<<) in the job highlight the statements that require changing. You might
also need to update the job card.

iii) Submit the job. The job installs both SVCs. After the job is completed, verify that the return code
is 00 (RC=00).

iv) Any CICS or IMS regions that are running when these SVCs are installed, and that may have had
z/OS Debugger sessions, should be stopped and restarted.

2 You can either browse each data set in LPA list directly or refer to Finding out what dataset a module
resides in.

3 To APF-authorize a data set, add an APF ADD statement for the data set to a PROGxx member of parmlib
that is used for IPL. To immediately APF-authorize the data set, use the SETPROG APF MVS command.
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2. If your users need to use the Dynamic Debug facility to debug programs that are loaded into protected
storage (located in subpool 251 or 252), follow the instructions in “Using the Authorized Debug facility
for protected programs” on page 11. Most CICS installations need to do this.

Verifying the installation of the SVCs

To verify the installation of the SVCs, you need to check the level of the z/OS Debugger SVCs, then run the
installation verification programs.

Checking the level of the z/0S Debugger SVCs
Display the level of the z/OS Debugger SVCs installed by entering the following command:

EXEC 'hlq.SEQAEXEC (EQADTSVC) '

Information about EQAGOSVC that is similar to the following is displayed. Verify that the version and
compile date that are displayed are the same or higher than what is shown here.

Note: The string Debug Tool in the output of EQADTSVC is expected. The string was preserved for
downward compatibility with Debug Tool. The 5724-T07 denotes that the SVC is from z/OS Debugger.

.. .EQAGOSVC 2024.060Licensed Materials - Property of IBM 5724-T07 Debug Tool Version 05
EQAOOSVC-1r88942Copyright Copyright IBM Corp. US Government Users
*%%x> EQAOOSVC is Version 05 with compile date 29 Feb 2024

Information about EQAOLSVC that is similar to the following is displayed. Verify that the version and
compile date that are displayed are the same or higher than what is shown here.

...EQAOLSVC 2024.060Licensed Materials - Property of IBM 5724-T07 Debug Tool Version 21
EQAO1SVC-1r93783Copyright Copyright IBM Corp. US Government Users
*%%x> EQAOLSVC is Version 21 with compile date 29 Feb 2024

...EQAO1SV2 2024.060Licensed Materials - Property of IBM 5724-T0O7 Debug Tool Version 05
EQAQ1SV2-188233Copyright Copyright IBM Corp. US Government Users
*x%x> EQAOLSV2 is Version 05 with compile date 29 Feb 2024

...EQAOLTSR 2024.060Licensed Materials - Property of IBM 5724-TQ7 Debug Tool Version 00

EQAO1TSR-£8730eCopyright Copyright IBM Corp. US Government Users
*%%> EQAOQLTSR is Version 00 with compile date 29 Feb 2024

Running the installation verification programs for SVCs

To help you verify the installation of the z/OS Debugger SVCs (that the SVCs are installed and working
correctly), the hlqg.SEQASAMP data set contains installation verification programs (IVPs) in the following
members. Run the IVPs that are appropriate for the tasks that your users will be performing. Before you
run any IVP, customize it for your installation as described in the member.

Table 4. Name of the installation verification program and the programming language corresponding to
that installation verification program.

IVP Task

EQAWIVP4 COBOL TEST (NONE, SYM) or TEST (NOHOOK)

EQAWIVPF PL/TITEST (ALL,SYM, NOHOOK)

EQAWIVPI Enterprise PL/I TEST (ALL,SYM,NOHOOK, SEPARATE)

EQAWIVPJ LangX Enterprise COBOL

EQAWIVPP COBOL TEST (NONE, SYM, SEPARATE) or TEST (NOHOOK, SEPARATE)
EQAWIVPT Enterprise COBOL for z/OS Version 5 and later TEST

EQAWIVPS disassembly

10 IBM z/OS Debugger: Customization Guide



Table 4. Name of the installation verification program and the programming language corresponding to
that installation verification program. (continued)
IVP Task
EQAWIVPA Language Environment assembler
EQAWIVPB# Language Environment assembler - interactive
EQAWIVPC non-Language Environment assembler
EQAWIVPV 0S/VS COBOL
EQAWIVPX non-Language Environment VS COBOL II
Notes:

« There are no installation verification programs for SVCs written specifically for IBM Z and Cloud
Modernization Stack (Wazi Code). You can though, modify EQAWIVP4, EQAWIVPF, EQAWIVPI,
EQAWIVPP or EQAWIVPT to run interactively with the workstation GUI for IBM Z and Cloud
Modernization Stack (Wazi Code).

Using the Authorized Debug facility for protected programs

Important: Before you do this task, you must have installed and verified the SVCs.

If your users need to use the Dynamic Debug facility to debug programs that are loaded into protected
storage (located in subpool 251 or 252), your security administrator must authorize those users to use
the Authorized Debug facility. Examples of reentrant programs that are loaded into protected storage are:

« Re-entrant programs loaded from an APF authorized library by MVS
» Programs loaded by CICS into RDSA or ERDSA because RENTPGM=PROTECT (the default).

Note: Most CICS programs are re-entrant. This task is required if your CICS regions use the SIT
parameter RENTPGM=PROTECT (the default).

To authorize users to use the Authorized Debug facility:

1. Establish a profile for the Authorized Debug Facility in the FACILITY class by entering the RDEFINE
command:

RDEFINE FACILITY EQADTOOL.AUTHDEBUG UACC(NONE)

2. Verify that generic profile checking is in effect for the class FACILITY by entering the following
command:

SETROPTS GENERIC(FACILITY)

3. Give a user permission to use the Authorized Debug Facility by entering the following command, where
DUSER1 is the name of a RACF-defined user or group profile:

PERMIT EQADTOOL.AUTHDEBUG CLASS(FACILITY) ID(DUSER1) ACCESS(READ)

Instead of connecting individual users, the security administrator can specify DUSER1 to be a RACF
group profile and then connect authorized users to the group.

In CICS, z/OS Debugger checks that the region user ID is authorized instead of an individual CICS user
ID.

4 This IVP is provided for customers that purchased z/OS Debugger via IBM Developer for z/OS - non-
Enterprise Edition. In this case, z/OS Debugger only runs with the IBM Developer for z/OS IDE. This IVP has
instructions that describe how to run the IVP with the IBM Developer for z/OS IDE. The other IVPs in this
table do not.
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4. If the FACILITY class is not active, activate the class by entering the SETROPTS command:
SETROPTS CLASSACT (FACILITY)

Issue the SETROPTS LIST command to verify that FACILITY class is active.
5. Refresh the FACILITY class by issuing the SETROPTS RACLIST command:

SETROPTS RACLIST(FACILITY) REFRESH
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Chapter 4. Setting up the APF-authorized system link
list data set (SEQABMOD)

Note: This chapter is not applicable to IBM Developer for z/OS (non-Enterprise Edition) or IBM Z and
Cloud Modernization Stack (Wazi Code).

You must make certain z/OS Debugger load modules available in an APF-authorized data set that is in the
system link list concatenation. You can do this in one of the following ways, depending on your site policy:

« Mark and add the load modules by doing the following steps:
1. Mark the hlq.SEQABMOD data set as APF-authorized.
2. Add the data set to the system link list concatenation.®
3. If you have earlier releases of z/OS Debugger installed, remove any other SEQABMOD data sets.
4. Do an LLA refresh to make the members in hlq.SEQABMOD available to z/OS Debugger.
« Copy the load modules and refresh the members by doing the following steps:

1. Copy® all the members of the hlg.SEQABMOD data set into an existing APF-authorized system link
list data set.

2. Do an LLA refresh to make these members available to z/OS Debugger.

5> To add a data set to the link list, add a LNKLST ADD statement for the data set to a PROGxx member of
parmlib that is used for IPL. To immediately add a data set to the link list, use the SETPROG LNKLST MVS
command. Then, if the link list data set is managed by LLA, entera F LLA, REFRESH MVS command to
refresh the Library Lookaside Directories.

6 If you do this copy, you must repeat this copy after you apply any service to z/OS Debugger. SMP/E does not
do this copy for you.
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Chapter 5. Setting up the link list data set
(SEQAMOD)

The hlg.SEQAMOD data set must be in the load module search path whenever you debug a program with
z/0S Debugger. Except for two cases, it will be convenient for your users if you put hlg.SEQAMOD in the
system link list concatenation. The exceptions are:

« CICS, where hlq.SEQAMOD must be placed in the DFHRPL concatenation. See Chapter 12, “Adding
support for debugging under CICS,” on page 123.

« When the z/OS Debugger Setup Utility component of the IBM z/0S Debugger Utilities ISPF function is
used to start the debugging session (where DTSU accesses hlq.SEQAMOD for you).

In all other cases, unless you put hlqg.SEQAMOD in the system link list concatenation, the user will have
to alter the execution environment of any program being debugged so that hlqg.SEQAMOD is in the load
module search path (such as placing it in JOBLIB, STEPLIB, ISPLLIB or via use of TSOLIB). Therefore, it
is recommended that you add the hlg.SEQAMOD data set to the system link list concatenation®. For CICS,
you also need to mark hlqg.SEQAMOD as APF-authorized.

Unless you put hlg.SEQAMOD in the system link list concatenation, the user will have to alter the
execution environment of any program being debugged so that hlqg.SEQAMOD is in the load module search
path (such as placing it in JOBLIB, STEPLIB, ISPLLIB or via use of TSOLIB). Therefore, it is recommended
that you add the hlg.SEQAMOD data set to the system link list concatenation®.

hlqg.SEQAMOD must be placed before any other library in the load module search path that contains
CEEEVDBG for z/OS Debugger to get control of a debug session.
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Chapter 6. Enabling debugging in full-screen mode
using the Terminal Interface Manager

Note: This chapter is not applicable to IBM Developer for z/OS (non-Enterprise Edition) or IBM Z and
Cloud Modernization Stack (Wazi Code).

To enable users to debug the following types of programs while using a 3270-type terminal, you need to
enable full-screen mode using the Terminal Interface Manager:

« Batch programs

« TSO programs (using a separate terminal for debugging)
e Programs running under UNIX System Services

« Db2 stored procedures

« IMS programs

This topic focuses on setting up the Terminal Interface Manager to enable a terminal session that can be
used to debug these types of programs in full-screen mode. To set up a dedicated terminal without using
Terminal Interface Manager, see Appendix B, “Enabling debugging in full-screen mode using a dedicated
terminal,” on page 205.

To understand how a user and z/OS Debugger interact with the Terminal Interface Manager, see “How
users start a full-screen mode debug session with the Terminal Interface Manager” on page 17.

To enable debugging in full-screen mode using the Terminal Interface Manager, see “Enabling full-screen

mode using the Terminal Interface Manager” on page 19. If you are running the Terminal Interface
Manager on a VTAM® network with multiple LPARs, see “Example: Defining the VTAM EQAMVnnn and
Terminal Interface Manager APPL definition statements when z/0S Debugger runs on four LPARs” on
page 23 for variations on the instructions.

How users start a full-screen mode debug session with the
Terminal Interface Manager

The following steps describe how a user would start a full-screen mode debugging session for a batch
job with the Terminal Interface Manager. Study these steps to understand how z/OS Debugger uses the
Terminal Interface Manager to display a full-screen mode debugging session and to understand why you
need to do the configuration steps described in “Enabling full-screen mode using the Terminal Interface
Manager” on page 19.

1. Start two terminal sessions. These sessions can be either of the following situations:

- Two separate terminal emulator sessions.
- If you use a session manager, two sessions selected from the session manager menu.

In either situation, ensure that the second session connects to the Terminal Interface Manager.
2. On the first terminal session, log on to TSO.

3. On the second terminal session, provide your login credentials to the Terminal Interface Manager
and press Enter. The login credentials can be your TSO user ID and password, PassTicket, password
phrase, or MFA token.

Notes:

a. You are not logging on TSO. You are indicating that you want your user ID associated with this
terminal LU.

b. When the number of characters entered into the password field, including blanks, exceeds 8, the
input is passed to the security system as a password phrase.
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c. To use PassTickets with Terminal Interface Manager, define the PTKTDATA profile by following the
rules for MVS batch jobs. For more information, see Defining profiles in the PTKTDATA class in the
z/0S documentation.

A panel similar to the following panel is then displayed on the second terminal session:
z/0S Debugger Terminal Interface
Manager

EQAYOQO1I Terminal TRMLUGO1 connected for user USER1
EQAY001I Ready for z/0S Debugger

PF3=EXIT PF10=Edit LE options data set
PF12=L0GOFF
The terminal is now ready to receive a full-screen mode debugging session.
4. Edit the PARM string of your batch job so that you specify the TEST runtime parameter as follows:

TEST(,,,VTAMXuserid:*)

5. Submit the batch job. The following tasks are done:

a. z/0OS Debugger allocates a VTAM ACB (EQAMVnnn) for its end of a VTAM session.

b. z/OS Debugger communicates with the Terminal Interface Manager to request a session with the
terminal LU on which it is running.

c. The Terminal Interface Manager releases the terminal LU and passes control of it to z/OS Debugger.

6. On the second terminal session, a full-screen mode debugging session is displayed. Interact with it the
same way you would with any other full-screen mode debugging session.

7. After you exit z/OS Debugger, the second terminal session displays the panel and messages you saw in
step “3” on page 17. This indicates that z/OS Debugger can use this session again. (This happens each
time you exit z/OS Debugger.)

8. If you want to start another debugging session, return to step “5” on page 18. If you are finished
debugging, you can do one of the following tasks:

- Close the second terminal session.
« Exit the Terminal Interface Manager by choosing one of the following options:

— Press PF12 to display the Terminal Interface Manager logon panel. You can log in with the same
ID or a different user ID.

— Press PF3 to exit the Terminal Interface Manager.
This technique requires you to define and configure a number of items in the z/OS Communications

Server. Section “Enabling full-screen mode using the Terminal Interface Manager” on page 19 describes
these definitions and configuration.
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Enabling full-screen mode using the Terminal Interface Manager

To enable full-screen mode using the Terminal Interface Manager, do the following steps:

1. Define the VTAM APPL definition statements that z/OS Debugger uses for its end of the session, as
described in “Defining the VTAM EQAMVnnn APPL definition statements” on page 19.

2. Define the VTAM APPL definition statements that the Terminal Interface Manager uses, as described in
“Defining the Terminal Interface Manager APPL definition statements” on page 20.

3. Start the Terminal Interface Manager, as described in “Starting the Terminal Interface Manager” on
page 21.

4. Verify that full-screen mode using the Terminal Interface Manager is enabled, as described in
“Verifying the enablement of full-screen mode using the Terminal Interface Manager” on page 22.

Defining the VTAM EQAMVnnn APPL definition statements

You must define the APPL definition statements that z/OS Debugger uses for its end of the VTAM session
with the terminal LU. You can define up to 999 APPLs for z/OS Debugger. You can define an APPL by using
one of the following naming conventions:

« Define each APPL with the following naming convention: the first five characters of the APPL name must
be EQAMV and the last three characters must be consecutive three digit numbers, starting with 001. Do
not code an ACBNAME operand on the APPL definition statements for this method.

« Define each APPL name with the naming convention you use at your site. Code an ACBNAME operand
on the APPL definition statement that uses EQAMV as the first five characters, and three numeric digits
(starting with 001) as the last three characters.

The number of APPL names you define must be sufficient to allow for the maximum number of concurrent
z/0S Debugger full-screen mode using the Terminal Interface Manager sessions. (z/OS Debugger uses
one of these APPL names for its end of each VTAM session that is initiated with a terminal LU.)

The descriptions and examples used in this book assume you defined APPL names by using the
EQAMVnnn naming convention. z/OS Debugger uses the EQAMVnnn names for internal processing.

The EQAWAPPL member in the hlq.SEQASAMP data set predefines 50 APPL names, EQAMV0O1 to
EQAMV0O50. You can do one of the following tasks to add this member to the VTAM definitions library
(VTAMLST).

« Copy EQAWAPPL into a new member:

1. Create a new member in the VTAM definitions library (VTAMLST). The VTAM definitions library is
often stored in the data set SYS1.VTAMLST.

2. Copy the contents of the EQAWAPPL member into the new member.

3. Add the new member's name to the VTAM start options configuration file, ATCCONxx, so that VTAM
activates the z/OS Debugger APPL definitions at initialization.

« Copy EQAWAPPL into an existing member that is already defined in VTAMLST:

1. Select a member in the VTAM definitions library (VTAMLST) that contains the major node definitions.
2. Copy the APPL definition statements for z/OS Debugger from the EQAWAPPL member into the
selected member.

Tip: The existing member has the VBUILD TYPE=APPL statement, so do not copy this statement
from EQAWAPPL.

If you are running VTAM in a multi-domain environment and you require the ability to debug full-screen
mode using the Terminal Interface Manager on more than one host, edit the copy of EQAWAPPL on each
system to make the names for z/OS Debugger major and minor nodes unique for each system.

For example, if you have hosts SYSA, SYSB, and SYSC, and need to provide definitions for up to 50
concurrent users debugging programs in full-screen mode using the Terminal Interface Manager on each
system, you can code the following entries:
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* SYSAVTAMLST EQAWAPPL entry:

EQAAPPLA VBUILD TYPE=APPL
EQAMVOO1 APPL AUTH=(PASS,ACQ),PARSESS=NO
EQAMVGO2 APPL AUTH=(PASS,ACQ),PARSESS=NO

EQAMVO50 APPL AUTH=(PASS,ACQ) , PARSESS=NO
« SYSB VTAMLST EQAWAPPL entry:

EQAAPPLB VBUILD TYPE=APPL
EQAMVO51 APPL AUTH=(PASS,ACQ),PARSESS=NO
EQAMVO52 APPL AUTH=(PASS,ACQ),PARSESS=NO

EQAMV100 APPL AUTH=(PASS,ACQ) , PARSESS=NO
« SYSC VTAMLST EQAWAPPL entry:

EQAAPPLC VBUILD TYPE=APPL
EQAMV101 APPL AUTH=(PASS,ACQ),PARSESS=NO
EQAMV102 APPL AUTH=(PASS,ACQ),PARSESS=NO

EQAMV150 APPL AUTH=(PASS,ACQ) , PARSESS=NO

You can have up to 999 unique APPL names for full-screen mode using the Terminal Interface Manager
spread across your network. For an example on how to configure many APPL names in a network with
multiple LPARs, see “Example: Defining the VTAM EQAMVnnn and Terminal Interface Manager APPL
definition statements when z/0S Debugger runs on four LPARs” on page 23.

As an alternative to coding each minor node name, you can use the Model Application Names function.
With this function, VTAM dynamically creates the minor nodes. Use one of the following ways (alter
these examples, if needed, to maintain unique names per system as discussed in “Defining the VTAM
EQAMVnnn APPL definition statements” on page 19):

* EQAMV??? APPL AUTH=(PASS,ACQ),PARSESS=NO

* ABCDE??? APPL AUTH=(PASS,ACQ),PARSESS=NO,ACBNAME=EQAMV???

Activating the VTAM EQAMVnnn APPLs

Activate the VTAM APPLs by entering the following command from the console, where member-name is
the member name in the VTAM library (VTAMLST):

VARY NET,ACT,ID=member-name

Defining the Terminal Interface Manager APPL definition statements

You must define the APPL definition statements that the Terminal Interface Manager will use for its
sessions. To define the APPL definition statements, do the following steps:

1. Define the APPL definition statements as shown in the EQAWSESS member in the hlq.SEQASAMP
data set by doing one of the following tasks:

« Copy EQAWSESS into a new member:

a. Create a new member in the VTAM definitions library (VTAMLST). The VTAM definitions library is
often stored in the data set SYS1.VTAMLST.

b. Copy the contents of the EQAWSESS member into the new member.
c. Add the new member's name to the VTAM start options configuration file, ATCCONx.
« Copy EQAWSESS into an existing member:

a. Select a member in the VTAM definitions library (VTAMLST) that contains the major node
definitions.
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b. Copy the APPL definition statements for z/OS Debugger from the EQAWSESS member into the
selected member.

To activate the new definitions, enter the following command from the console:
VARY NET,ACT, ID=member-name

member-name is the member name in the VTAM definitions library.

Starting the Terminal Interface Manager

The Terminal Interface Manager is a VTAM application that must be started (following the start of VTAM
itself) before users can access it. Follow these steps to start it:

1. Copy the EQAYSESM member of the data set h1q.SEQASAMP to the SYS1.PROCLIB data set, making
any changes required by your installation.

2. Make sure that the Terminal Interface Manager load modules, EQAYSESM and EQAYTRMM, reside in an
APF authorized library (these module can be found in the hlq.SEQAAUTH data set). This is required to
allow access to functions to validate users by login credentials.

3. Start the Terminal Interface Manager using the START command from the console. The START
command can be added to the COMMNDxx member of SYS1.PARMLIB to start the Terminal Interface
Manager when the system is IPLed.

The user ID associated with the STARTED class entry in RACF for the Terminal Interface Manager
started task must have an OMVS segment defined. This enables the started task to use the POSIX
thread functions.

The Terminal Interface Manager load module accepts six parameters, which you can provide by using the
OPTS substitution variable on the START command or in the EQAYSESM PROC definition. You can code the
parameters in any sequence and all of them are optional. The following list describes the parameters:

-a achname
Specifies an alternate VTAM ACB name for the Terminal Interface Manager to open. For more
information about this parameter, see “Example: Defining the VTAM EQAMVnnn and Terminal
Interface Manager APPL definition statements when z/OS Debugger runs on four LPARs” on page
23.

-m
Instructs the Terminal Interface Manager not to fold passwords to upper case. If your security product
is set up to use mixed-case passwords, and Terminal Interface Manager does not accept them, code
this parameter.

-p pattern-string
Specifies a naming pattern for the TEST runtime options data set. You can use this parameter
to override the default naming pattern. pattern-string must contain the string &USERID for
substitution purposes. Otherwise, an error will be recognized and the default naming pattern
&USERID.DBGTOOL . EQAUOPTS will be used.

-s
Instructs the Terminal Interface Manager to provide an entry field on each Terminal Interface
Manager panel, in which the user can enter a session manager escape sequence.

+T
Display detailed trace messages for the Terminal Interface Manager. Do not use this parameter unless
instructed by IBM support personnel.

-r
Start Terminal Interface Manager in repository mode. This enables users to register to debug IMS
transactions or DB/2 stored procedures that are started by a generic user ID.

See “DLAYDBGXRF” on page 179 for additional customization required when using this option.
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The following example starts the Terminal Interface Manager for alternate ACB EQASESS2 and instructs it
to provide an extra entry field for use with a session manager:

START EQAYSESM,OPTS='-a EQASESS2 -s'

Using the MODIFY operator command to display a list of Terminal Interface Manager
users

Console operators can list the users who are currently logged on to the Terminal Interface Manager by

using the z/OS MVS system MODIFY command. The list of users contains the user ID, the terminal LU that
each user requests, and the job information if the user is currently in a z/OS Debugger session.

The syntax of the MODIFY command is:

»w— MODIFY — tim-stc-name — ,— APPL=LIST ALL
E SESS }
IMS

The following list describes the parameters of the MODIFY APPL=LIST command:
tim-stc-name

Is the name of the started task or job that is running the Terminal Interface Manager.
ALL

Lists all users who are logged on to the Terminal Interface Manager.

SESS
Only lists users who are logged on to the Terminal Interface Manager and are currently in a z/OS
Debugger session.

IMS
Only lists users who are logged on to the Terminal Interface Manager and are currently in a z/OS
Debugger session for an IMS message processing program.

Example
MODIFY EQAYSESM,APPL=LIST ALL
Example output

EQA9896I z/0S Debugger TIM USERS
USER ID FLAGS TERMINAL  JOBNAME

USRTO02 I TRMLUGO6 ~ MPRCI10X
USRTOO1 B T1302 USRTOO1A
USRTOO3 L TRMLUGO4  *xNONEx*

L=LOGGED ON, NOT IN SESSION
I=IN SESSION; IMS JOB
B=IN SESSION; BATCH OR DB/2 JOB

Verifying the enablement of full-screen mode using the Terminal Interface
Manager

To help you verify the enablement of full-screen mode using the Terminal Interface Manager, do the
following steps:

1. Select which of the following installation verification jobs you want to run:

- EQAWIVP5 (COBOL)
- EQAWIVP6 (C)
« EQAWIVP7 (PL/I)
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EQAWIVP9 (Enterprise PL/I)

EQAWIVPB (Language Environment assembler)
EQAWIVPD (non-Language Environment assembler)

« EQAWIVPK (LangX Enterprise COBOL)

« EQAWIVPW (OS/VS COBOL)

« EQAWIVPY (non-Language Environment VS COBOL II)

2. Copy the job from the hlg.SEQASAMP data set to your own private data set and customize it for your
installation as described in the sample.

3. Connect a terminal session to the Terminal Interface Manager and log on to the Terminal Interface
Manager with your TSO user ID.

4. Run the customized installation verification jobs.

Example: Defining the VTAM EQAMVnnn and Terminal Interface
Manager APPL definition statements when z/0S Debugger runs on

four

LPARs

The instructions in Chapter 6, “Enabling debugging in full-screen mode using the Terminal Interface
Manager,” on page 17 assume that you create all the definitions and start the Terminal Interface Manager

on one LPAR. This example describes the connections that need to be made in a VTAM network that has
four LPARs that run z/OS Debugger jobs with one of the LPARs managing the terminals.

LPAR 1 runs a TN3270E server and the Terminal Interface Manager with the default ACB name. Its
VTAM also owns all the terminal LUs. Users connect their TN3270E emulator to this LPAR for the
Terminal Interface Manager session. Users use the Terminal Interface Manager to create the connection
between z/0OS Debugger and the terminal LU used for their full-screen mode using the Terminal
Interface Manager debugging session.

VTAM on LPAR 1 defines the terminal LU APPL definition statements and the EQASESSM APPL definition
statement for the Terminal Interface Manager.

VTAM on LPAR 1 needs visibility to the EQAMVnnn APPL definition statements on LPARs 2, 3 and 4. This
enables communication between the Terminal Interface Manager and z/OS Debugger.

Each VTAM on LPAR 1, 2, 3 and 4 has a unique set of EQAMVnnn APPL definition statements. For
example, LPAR 1 has APPL definition statements 001-050, LPAR 2 has APPL definition statements
051-100, LPAR 3 has APPL definition statements 101-150, and LPAR 4 has APPL definition statements
151-200.

Each VTAM on LPAR 2, 3 and 4 needs visibility to the EQASESSM APPL definition statement on LPAR 1.
This enables communication between z/0OS Debugger and the Terminal Interface Manager.

Each VTAM on LPAR 2, 3 and 4 needs visibility to the terminal LU APPL definition statements on LPAR 1.
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Chapter 7. Adding support for remote debug users

If you have users running z/OS Debugger in remote debug mode, review the following list and complete
the applicable tasks:

« Create an OMVS segment for each user ID that uses the remote debugger.

« If your TCP/IP stack name is not TCPIP, you can use the TCPIPDATADSN EQAOPTS command to instruct
z/0S Debugger to dynamically allocate the correct SYSTCPD DD.

« If the source or compiler uses a code page other than 037, see “CODEPAGE” on page 174.

« If you want z/OS Debugger to switch to full-screen mode or batch mode if the remote debugger is not
available, see “NODISPLAY” on page 190.

 Foryour CICS users, see “Activating the TCP/IP Socket Interface for CICS” on page 25.

- With Debug Manager, remote Eclipse users do not need to open an outgoing port for the debug daemon
on the z/OS system, or supply an IP address and port for debugging. For the differences between using
Debug Manager and Debug Daemon port 8001, see “TCP/IP ports” on page 42. For more information,
see “Enabling communication with Debug Manager” on page 25 and “Understanding Debug Manager”

on page 34.

« To enable interactive debugging in IBM Z Open Debug, see “Adding support for Remote Debug Service”
on page 52.

- If your users create and manage debug profiles in the z/OS Debugger Profiles view, see “Adding
support for Debug Profile Service” on page 60. For your CICS users, you can set up Debug Profile
Service to use external CICS interface (EXCI) or add support for the DTCN profiles API.

- To enable secure communication for incoming debug and code coverage sessions in the remote
Eclipse IDE, see “Enabling secure communication between z/OS Debugger and the remote debugger
for incoming debug sessions” on page 91.

Related references
"Remote debug mode" in the IBM z/0S Debugger User's Guide

Activating the TCP/IP Socket Interface for CICS

You need to activate the appropriate TCP/IP socket interface to manage communication between your
CICS region and the remote debugger. z/OS Debugger supports only the TCP/IP Socket Interface for CICS.

Activate the TCP/IP Socket Interface for CICS to enable the following functions:

« Communication between your CICS region and the remote debugger.
 Use of the IPv6 protocol in remote debug mode.

For instructions on activating the TCP/IP Socket Interface for CICS, see the z/OS Communications Server
IP CICS Sockets Guide.

Enabling communication with Debug Manager

Debug Manager (DBGMGR) provides communication-related services to z/OS Debugger and the remote
Eclipse client.

To use Debug Manager, apart from the host debugger, you also need to install the following components
or products:

« IBM z/0OS Explorer host.
« An Eclipse client of the following products:

— IBM Debug for z/0OS
— IBM Developer for z/OS
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Specifically, if the DBMDT TEST runtime parameters are used, Debug Manager is used with z/OS
Explorer’s Remote System Explorer daemon (RSED) to allow z/OS Debugger to resolve the client’s
workstation address.

This chapter describes how to set up the Debug Manager’s started task, encryption, and security
definitions.

To learn more about Debug Manager, see “Understanding Debug Manager” on page 34. For the
differences between using Debug Manager and Debug Daemon port 8001, see “TCP/IP ports” on page
42.

Debug Manager configuration

PARMLIB changes

Adding the started task to COMMNDXxx

Add a start command for the Debug Manager server to SYS1.PARMLIB(COMMNDxx) to start it
automatically at the next system IPL. Define CMD=xx in the IEASYSxx parmlib member to specify the
COMMNDxx parmlib member that is used during IPL.

After the server is defined and configured, it can be started dynamically (until the next IPL) with the
following console command:

S DBGMGR

Note: There is no specific startup order for the server. The only requirement is that the server is up and
running before the first user tries to connect. Note that the Debug Manager server depends on the z/0S
Explorer’s Remote System Explorer daemon server (RSED) to also be running.

APF authorization in PROGxx

For Debug Manager to work, the modules in the EQAW. SEQAAUTH load library must be APF-authorized.

APF authorizations are defined in SYS1.PARMLIB (PROGxx) by default. Define PROG=xx in the
IEASYSxx parmlib member to specify the PROGxx parmlib member that is used during IPL.

APF authorization can be set dynamically (until the next IPL) with the following console command, where
volser is the volume on which the data set resides if it is not SMS-managed:

« SETPROG APF,ADD, DSN=EQAW.SEQAAUTH, SMS
- SETPROG APF,ADD,DSN=EQAW.SEQAAUTH,VOL=volser

Note: Some of the prerequisite and co-requisite products, such as z/OS Explorer, also require APF
authorization. For more information, see the related product customization guides.

Running Debug Manager as a started task or user job

You can add the Debug Manager started task to the system PROCLIB to run it as a started task, or you can
define a RACF profile to run it as a user job.

Running Debug Manager as a started task by using command line parameters
You can add the Debug Manager started task to the system PROCLIB to run it as a started task by using
command-line parameters.

Customize the EQAW . SEQASAMP (EQAZPCM) sample started task member, as described within the
member, and copy it to SYS1.PROCLIB as member DBGMGR. As shown in the following code sample,
provide the following information:

« The time-zone offset, default EST5DST
« The port used for external (client-host) communication, default 5335
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« The port used for internal (host-confined) communication, default 5336
« The high-level qualifier of the load library, default EQAW

//*

//* z/0S Debugger Debug Manager

[/

//DBGMGR  PROC PRM=, * PRM=DEBUG TO START TRACING
// LEPRM="RPTOPTS(ON) ',

// TZ="ESTSEDT',

// CLIENT=5335,

// HOST=5336,

// HLQ=EQAW

//*

//DBGMGR EXEC PGM=EQAZPCM,REGION=OM, TIME=NOLIMIT,

// PARM=('&LEPRM ENVAR("TZ=&TZ")/&HOST &CLIENT &PRM')

//STEPLIB DD DISP=SHR,DSN=&HLQ..SEQAAUTH
//SYSPRINT DD SYSOUT=x

//SYSOUT DD SYSOUT=+

// PEND

//*

Figure 1. DBGMGR: Debug Manager started task by using command-line parameters

Notes:

« This started task is optional. It is used by z/OS Debugger if the DBMDT TEST runtime parameter is used.

« For the recommended Workload Manager (WLM) goals for this task, see “WLM considerations” on page
48.

Running Debug Manager as a started task with a configuration file
You can start Debug Manager with a configuration file, especially when the length of the command line
with all necessary options exceeds the 100 characters limit, for example, in the sysplex environment.

The configuration file is a z/OS UNIX file that is passed to Debug Manager as a command-line parameter.

[/
//* z/0S Debugger Debug Manager
*
//DBGMGR PROC PRM=, * PRM=DEBUG TO START TRACING
// LEPRM="'RPTOPTS (ON) ',
// HLQ=EQAW

[/

//DBGMGR EXEC PGM=EQAZPCM,REGION=OM, TIME=NOLIMIT,

// PARM=('&LEPRM /CONFIG=/u/ibmusexr/dbm.cfg"')
//STEPLIB DD DISP=SHR,DSN=&HLQ..SEQAAUTH

//SYSPRINT DD SYSOUT=x

//SYSOUT DD SYSOUT=x

// PEND

//*

Figure 2. DBGMGR: Debug Manager started task with a configuration file

Figure 3 on page 27 shows the example configuration file dbm. cfg called in Figure 2 on page 27.

#required parameters
INTERNALPORT = 5336
EXTERNALPORT = 5335
#optional parameters
SVCNUMBER = 0
TRACELEVEL = DEBUG
SAFCLASS = FACILITY
HUBIP = 1.2.3.4
HUBPORT = 5337
HUBKEY = passphrase
VIPA = OFF
#environment vars
TZ=EST5EDT

Figure 3. Debug Manager configuration file
The configuration file is not case-sensitive and consists of lines in the key=value format. A line can also

start with #f and is considered a comment in this case.
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The following parameter keys can be specified in the configuration file:

INTERNALPORT
Port for local communication

EXTERNALPORT
Port for client-host communication

SVCNUMBER
SVC number, which is always 0 unless you need compatibility with the Integrated Debugger in
Rational Developer for z System 9.5.x.

TRACELEVEL
Trace level for DBM output. The following values are valid:
« ERROR
« INFO
« DEBUG
- VERBOSE

TRUSTEDTCP

« ON: Trusted TCP authentication is enabled. This is the default value. You also need to give access
to trusted TCP to the user that the Debug Manager task is started under. For more information, see
“Trusted TCP authentication for sysplex connections” on page 34.

« OFF: Trusted TCP authentication is disabled.

SAFCLASS
RACF SAF class for the case where DBM is started as a user job. The default value is FACILITY.

HUBIP
IPv4 or IPv6 IP address for the primary node in the sysplex. All DBM instances must use the same IP
address.

HUBPORT
Port for inter-sysplex communication

HUBKEY
Key used to authenticate secondary nodes. The maximum length is 32 characters.

VIPA

« OFF: LPARs are accessible externally by their IP addresses. This is the default value.

« ON: The client uses a single IP address to connect to sysplex. LPARs must use unique
EXTERNALPORT values so that the client can connect to the LPAR with a debug session.

Any other key is set as an environment variable, for example, TZ as in Figure 3 on page 27.

Running Debug Manager as a started task by using environment variables
Starting from z/OS Debugger 16.0.4, Debug Manager supports passing parameters through environment
variables.

During its startup, Debug Manager checks whether any environment variable has the same name as its
parameter, such as INTERNALPORT, EXTERNALPORT. This approach allows passing parameters by using
XL C/C++ _CEE_ENVFILE parameter as follows.
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/1%

//DBGMGR EXEC PGM=EQAZPCM, REGION=OM, TIME=NOLIMIT,
// PARM=("'&LEPRM, ENVAR (" _CEE_ENVFILE=DD:ENVARS")/")
//ENVARS DD *

INTERNALPORT=5336

EXTERNALPORT=5335

TRACELEVEL=DEBUG

SAFCLASS=FACILITY

HUBIP=1.2.3.4

HUBPORT=5337

VIPA=0FF

TZ=EST5EDT

Figure 4. DBGMGR: Debug Manager started task by using environment variables

Starting Debug Manager as a user job
When not run as a started task, Debug Manager queries your security product for explicit permission to
start.

Table 5. Debug Manager batch startup profile

Security profile Required access

EQADTOOL .START.BATCH. jobname.port READ

Table 6. Substitutions

Name Substitution
jobname Name of the job
port port number (the port used for internal

communication)

The security class where this profile resides can be specified with SAFCLASS command line parameter,
and is defined as FACILITY by default. Use SAFCLASS=CLASS_NAME command line option to modify the
default name. When the profile is not defined or the class is not active, permission is denied and batch
startup fails.

Use the following sample RACF commands to allow user ID IBMUSER to start Debug Manager in batch
with job name EQADBM and port 5336:

« RDEFINE FACILITY EQADTOOL.START.BATCH.EQADBM.5336 UACC(NONE) DATA('start DBM
in batch')

« PERMIT EQADTOOL.START.BATCH.EQADBM.5336 CLASS(FACILITY) ACCESS(READ)
ID(IBMUSER)

« SETROPTS RACLIST(FACILITY) REFRESH

Network configuration

Debug Manager TCP/IP updates
The Debug Manager uses the following TCP/IP ports:

« Port for client-host communication (default 5335). Communication on this port can be encrypted.
« Port for host-confined communication (default 5336).
« Port for inter-sysplex communication (default 5337), when the sysplex support is enabled.
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Encrypted communication

If the debug client uses encryption to communicate with the Remote System Explorer (RSE) daemon, by
default, the client also uses encryption to communicate with the host-based Debug Manager.

The following table shows whether a debug session can be started successfully with encrypted
communication disabled or enabled for RSE and Debug Manager.

Table 7. Encrypted communication combinations for RSE and Debug Manager

DBGMGR encrypted DBGMGR encrypted
communication enabled? communication disabled
RSE encrypted communication The debug session starts in Ask the user to confirm
enabled secured mode.2 unsecured connection and then

proceed as normal.

RSE encrypted communication The debug session cannot be The debug session starts in
disabled started. unsecured mode.
Notes:

1. Unlike RSE daemon, Debug Manager does not have native support for encrypted communication. To
enable encryption, create an AT-TLS policy for the port used by Debug Manager.

2. Users can starts debug sessions without prompts only when the same certificates as RSE, or different
chained certificates of the same CA root are used for Debug Manager. Certificates of different CA roots
are considered as untrusted, and users need to take actions before they establish debug connection.

Creating an AT-TLS policy for the port used by Debug Manager

The Debug Manager relies on a TCP/IP service called Application Transparent Transport Layer Security
(AT-TLS) for encrypted communication. For a step-by-step setup guide, see “Setting up AT-TLS” on page
35.

To enable encryption, create an AT-TLS policy for the port used by Debug Manager for external
communication, by default 5335. See the following sample policy.

TTLSRule z0S_Debugger_Debug_Manager

1

LocalPortRange 5335

Direction Inbound

TTLSGroupActionRef grp_Production
TTLSEnvironmentActionRef act_z0S_Debugger_ Debug_Manager

k
TTLSEnvironmentAction act_z0S_Debugger_Debug_Manager
{

HandshakeRole Server

TTLSKeyRingParms

Keyring dbgmgr.ract # Keyring must be owned by the Debug Manager

¥ . .
TTLSGroupAction grp_Production

{

TTLSEnabled On

Trace 2

§

Debug Manager security definitions

The following list is an overview of the actions that are required to complete the basic security setup of
Debug Manager. As documented in the following sections, different methods can be used to fulfill these
requirements, depending on the required security level.

For more information about the sample RACF commands, see RACF Command Language Reference
(SA22-7687).

30 IBM z/OS Debugger: Customization Guide



Activating the security settings and classes

Debug Manager uses a variety of security mechanisms to ensure a secure and controlled host system
environment for the client. To do so, several classes and security settings must be active, as shown with
the following sample RACF commands:

- Display current settings
— SETROPTS LIST
« Activate facility class for Debug Manager
— SETROPTS GENERIC(FACILITY)
— SETROPTS CLASSACT(FACILITY) RACLIST(FACILITY)
- Activate started task definitions for Debug Manager
— SETROPTS GENERIC(STARTED)
— RDEFINE STARTED %% STDATA(USER(=MEMBER) GROUP(STCGROUP) TRACE(YES))
— SETROPTS CLASSACT(STARTED) RACLIST(STARTED)

Defining the Debug Manager started task
The following sample RACF commands create the DBGMGR started task, with protected user ID (STCDBM)
and the STCGROUP group assigned to it.

* ADDGROUP STCGROUP OMVS(AUTOGID)
DATA('GROUP WITH OMVS SEGMENT FOR STARTED TASKS')

« ADDUSER STCDBM DFLTGRP(STCGROUP) NOPASSWORD NAME('DEBUG MANAGER')
0MVS (AUTOUID HOME (/tmp) PROGRAM(/bin/sh) )
DATA('IBM z/0S Debugger')

* RDEFINE STARTED DBGMGR.* DATA('DEBUG MANAGER')
STDATA (USER(STCDBM) GROUP(STCGROUP) TRUSTED(NO))

* SETROPTS RACLIST(STARTED) REFRESH

Note:

« Ensure that the started task user ID is protected by specifying the NOPASSWORD keyword.

« The Debug Manager started task (DBGMGR) is used only by z/OS Debugger when the DBMDT TEST
runtime parameter is used.

Defining Debug Manager as a secure z/0S UNIX server

Debug Manager requires UPDATE access to the BPX. SERVER profile to create or delete the security
environment for the debug thread.

Note: Using UID (0) to bypass this requirement is not supported.

This permit is required only when the Debug Manager feature is used.

« RDEFINE FACILITY BPX.SERVER UACC(NONE)

« PERMIT BPX.SERVER CLASS(FACILITY) ACCESS(UPDATE) ID(STCDBM)
« SETROPTS RACLIST(FACILITY) REFRESH

Attention: Defining the BPX . SERVER profile makes z/OS UNIX as a whole switch from UNIX level
security to z/OS UNIX level security, which is more secure. This switch might impact other z/OS
UNIX applications and operations. Test the security before activating it on a production system.
For more information about the different security levels, see UNIX System Services Planning
(GA22-7800).

Chapter 7. Adding support for remote debug users 31



Defining the MVS program controlled libraries for Debug Manager

Servers with authority to BPX.SERVER must run in a clean, program-controlled environment. This
requirement implies that all programs called by Debug Manager must also be program controlled. For
MVS load libraries, program control is managed by your security software.

Debug Manager uses system libraries, Language Environment’s runtime, and the z/OS Debugger

(EQAW.SEQAAUTH) load library.

« RALTER PROGRAM ** UACC(READ)
« RALTER PROGRAM % UACC(READ)
« RALTER PROGRAM % UACC(READ)
« RALTER PROGRAM ** UACC(READ)
« RALTER PROGRAM % UACC(READ)

ADDMEM( 'SYS1.LINKLIB'//NOPADCHK)
ADDMEM( 'SYS1.CSSLIB'//NOPADCHK)
ADDMEM( ' CEE.SCEERUN'//NOPADCHK)
ADDMEM( ' CEE.SCEERUN2"' //NOPADCHK)
ADDMEM (' EQAW.SEQAAUTH' //NOPADCHK)

« SETROPTS WHEN (PROGRAM) REFRESH

Note: Do not use the ** profile if you already have a * profile in the PROGRAM class. The profile obscures
and complicates the search path used by your security software. In this case, you must merge the
existing x and the new ** definitions. Use the ** profile, as documented in Security Server RACF Security

Administrator's Guide (SA22-7683).

Verifying the security settings
- Security setting and classes

— SETROPTS LIST
- Started tasks

— LISTGRP STCGROUP OMVS

— LISTUSER STCDBM OMVS

— RLIST STARTED DBGMGR.* ALL STDATA
« Debug Manager as a secure z/OS UNIX server

— RLIST FACILITY BPX.SERVER ALL

« MVS program controlled libraries for Debug Manager

— RLIST PROGRAM =** ALL

Verifying the DBGMGR started task

Start the DBGMGR started task or user job. The server issues the following console message upon
successful startup, where clientpoxrt is the number of the port used for external (client-host)
communication, and hostpoxrt is the port number used for internal (host-confined) communication.

EQACMOO1I Debug Manager startup complete (clientport/hostport)

If the job ends with return code 66, then EQAW.SEQAAUTH is not APF-authorized.

Running the installation verification programs for Debug Manager

The following installation verification programs are available for Debug Manager:

« Batch. For more information, see “Running the installation verification programs for SVCs” on page 10.

- CICS. For more information, see “Running the installation verification programs in a CICS region” on

page 134.
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Enabling sysplex support

With the sysplex support enabled, Debug Manager can establish communication between the client and
the debugger if the LPAR that the client is connected to via RSE and the LPAR with a started debug session
are different.

To enable sysplex support, complete the following steps:

1. Ensure that Debug Manager is configured in all LPARs that the debugger runs on or that the user
connects to via RSE.

2. Start Debug Manager instances on all LPARs with HUBIP and HUBPORT parameters equal to the IP
address and port number of one of the LPARS. That LPAR will become a primary node and the others
will connect to it and act as secondary nodes. Any instance that fails to bind or connect will continue
to work stand-alone on its LPAR, periodically trying to connect to the hub. If you want to change the
primary node assignment when Debug Manager is running, you can use the Debug Manager console
command H. For more information on how to start Debug Manager with a configuration file, see
“Running Debug Manager as a started task with a configuration file” on page 27.

Below is how it works after sysplex support is enabled:

1. Secondary nodes connect to the primary node.

2. The primary instance is notified when a debug session is started in an LPAR but no RSE connection can
be found.

3. The primary node finds the LPAR with an active RSE connection and connect it to the LPAR where the
debug session is waiting.

LPAR2
(secondary)
Application
LPAR3 LPAR1 Debugger
(secondary) (primary)
DBM3 * DBM1 [ >  DBM2
v 1 ‘
Debug
Miner
RSEDx

Eclipse client

Figure 5. Debug Manager instances in a sysplex environment.
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Trusted TCP authentication for sysplex connections

Starting from 16.0.4, Debug Manager supports authentication of other Debug Manager instances
connecting to its hub port by using Trusted TCP. To enable it in Debug Manager, set the TRUSTEDTCP
parameter to ON and enter the following RACF commands or their equivalents in other security products:

RDEFINE SERVAUTH EZB.IOCTL.sysname.tcpprocname.PARTNERINFO UACC (NONE)

PERMIT EZB.IOCTL.sysname.tcpprocname.PARTNERINFO CLASS (SERVAUTH) ID(dbgmgrSTCUser) ACCESS (READ)
SETROPTS RACLIST(SERVAUTH) REFRESH

RDEFINE SERVAUTH EZBDOMAIN APPLDATA('EQAZPCMDOMAIN')

SETROPTS RACLIST(SERVAUTH) REFRESH

You can use wildcards in the values for sysname and tcpprocname.

For more information about these commands, see Steps for retrieving partner security credentials.

Note: Debug Manager instances on all LPARS must be started under the same user ID.

Debug Manager configuration reference

Understanding Debug Manager

Debug Manager provides communication-related services to z/OS Debugger and the remote Eclipse
client. It circumvents the need to open outbound ports from z/OS and for users to track their IP address.
For differences between usages with and without Debug Manager, see the figures in “TCP/IP ports” on
page 42.

Figure 6 on page 34 shows a schematic overview of how an Eclipse client uses Debug Manager when

you debug an application. In a Sysplex environment, Debug Manager instances on different LPARs also
maintain a communication with each other to establish connection even in the case when the LPAR that a
user is logged on and the LPAR where a debug session has started are different. For more information, see
“Enabling sysplex support” on page 33.

RSEDXx

| Debug miner n

@ ®

Application

DBGMGR (4)

Debugger

|Debugrnanageﬂ

@

Figure 6. Debug Manager

1. The client connects to the host by using a z/OS connection in the Remote Systems view.

2. As part of the logon, Debug Miner registers the user with Debug Manager, which is active within the
DBGMGR started task.

3. When the program to be debugged starts, z/OS Debugger sends the debug request to Debug Manager.
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4. Debug Manager checks whether the debug session user is registered. If the user is not registered at
this moment, the debug session goes dormant. z/0OS Debugger will wait up to two times of $VALUE.
If the user still has not signed on to the z/OS connection in the Remote Systems view and is not
registered with Debug Manager, the debug session will time out.

5. If the user is registered, Debug Manager notifies the Eclipse client that a new debug session is
available.

6. The Eclipse client makes a TCPIP connection to the external Debug Manager port.

7. Debug Manager passes the TCPIP connection to z/OS Debugger, which allows the user to control the
debug session.

For more information about TCPIP and DBMDT options and the user_id option for DBM/DBMDT, see
"Syntax of the TEST runtime option" in IBM z/0S Debugger Reference and Messages.

Setting up AT-TLS

This section is provided to assist you with some common problems that you might encounter when
setting up Application Transparent Transport Layer Security (AT-TLS), or during checking or modifying an
existing setup.

The Transport Layer Security (TLS) protocol defined in RFC 2246 provides communications privacy over
the internet. Similar to its predecessor Secure Socket Layer (SSL), the protocol enables client and server
applications to communicate in a way that is designed to prevent eavesdropping, tampering, and message
forgery. Application Transparent Transport Layer Security (AT-TLS) consolidates TLS implementation

for z/OS-based applications in one location, allowing all applications to support TLS-based encryption
without knowledge of the TLS protocol. For more information on AT-TLS, See Communications Server IP
Configuration Guide (SC31-8775).

The information in this section shows how to set up the TCP/IP Policy Agent that manages AT-TLS and
define a policy for usage by DBGMGR on a z/0S 1.13 system, with support for TLS v1.2.

1. “Setting up syslogd” on page 35
. “AT-TLS configuration in PROFILE.TCPIP” on page 36
. “Policy Agent started task” on page 36

. “Policy Agent configuration” on page 37
. “AT-TLS policy” on page 37
. “AT-TLS security updates” on page 39
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. “AT-TLS policy activation” on page 42

Throughout this section, a uniform naming convention is used:

« Debug Manager port for external communication: 5335
« Debug Manager user ID: stcdbm

« Policy agent user ID: pagent

Certificate: dbgmgr

 Key and certificate storage: dbgmgr.ract

Some tasks described in the following sections expect you to be active in z/OS UNIX. This can be done
by issuing the TSO command OMVS. Use the oedit command to edit files in z/OS UNIX. Use the exit
command to return to TSO.

Setting up syslogd

The TCP/IP documentation recommends writing Policy Agent messages to the z/OS UNIX syslog instead
of using the default log file. AT-TLS always writes messages to the z/OS UNIX syslog.

In order to do so, the z/OS UNIX syslog daemon, syslogd, must be configured and active. You also need
a mechanism to control the size of the log files created by syslogd.
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The following sample configuration file updates can be used to configure and start syslogd, with a
simple log file management mechanism (erase existing logs when z/OS UNIX starts and create new ones
upon syslogd startup).

- /etc/services
syslog 514/udp
- /etc/syslog.conf

# /etc/syslog.conf - control output of syslogd

# 1. all files with will be printed to /tmp/syslog.auth.log

auth.x* /tmp/syslog.auth.log

# 2. all error messages printed to /tmp/syslog.error.log

*.err /tmp/syslog.error.log

# 3. all debug and above messages printed to /tmp/syslog.debug.log
*.debug /tmp/syslog.debug.log

# The files named must exist before the syslog daemon is started,
# unless -c startup option is used

. /etc/rc

# Start the SYSLOGD daemon for logging

# (clean up old logs)

sed -n '"/ME/Is/.x \(.*\)/\1/p' /etc/syslog.conf | xargs -i rm {%
# (create new logs and add userid of message sender)
_BPX_JOBNAME="'SYSLOGD' /usr/sbin/syslogd -cuf /etc/syslog.conf &
sleep 5

AT-TLS configuration in PROFILE.TCPIP

AT-TLS support is activated by the TTLS parameter on the TCPCONFIG statement in the PROFILE.TCPIP
data set. AT-TLS is managed by the Policy Agent, which must be active to be able to enforce the

AT-TLS policy. Since the Policy Agent must wait for TCP/IP to be active, the AUTOSTART statement in
PROFILE.TCPIP is a good place to trigger startup of this server.

These requirements result in the following changes to PROFILE.TCPIP, often named
TCPIP.TCPPARMS (TCPPROF).

TCPCONFIG TTLS ; Required for AT-TLS
AUTOLOG

PAGENT ; POLICY AGENT, required for AT-TLS
ENDAUTOLOG

Policy Agent started task

As mentioned in the previous text, AT-TLS is managed by the Policy Agent, which can be started as a
started task. Use the following JCL to create SYS1.PROCLIB(PAGENT), using the default configuration
file and the recommended log location (SYSLOGD). The necessary definitions in your security software are
covered later.

//PAGENT PROC PRM='-L SYSLOGD' * '' or '-L SYSLOGD'
//*

//* TCP/IP POLICY AGENT

//* (PARM) (envar)

//* default cfg file: /etc/pagent.contf (-C) (PAGENT_CONFIG_FILE)
//* default log file: /tmp/pagent.log (-L) (PAGENT_LOG_FILE)

//* default log size: 300,3 (3x 300KB files) (PAGENT_LOG_FILE_CONTROL)
//*

//PAGENT EXEC PGM=PAGENT,REGION=0M, TIME=NOLIMIT,
// PARM="ENVAR ("TZ=EST5DST") /&PRM'
//SYSPRINT DD SYSOUT=x

//SYSOUT DD SYSOUT=*

/%
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Policy Agent configuration

The Policy Agent enforces TCP/IP related policies created by the TCP/IP administrator. It manages
policies for AT-TLS, called TTLS, but also for other services such as IPSec. The Policy Agent uses a
configuration file to know which policies must be enforced, and where they can be found. The default
configuration file is /etc/pagent.coni, but a dif