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Preface

IBM® Problem Determination Tools consists of a core group of IBM products designed to
work in conjunction with compilers and run times to provide a start-to-finish development
solution for the IT professional. This IBM Redbooks® publication can provide you with an
introduction to the tools, guidance for program preparation to use with them, an overview of
their integration, and several scenarios for their use.

If an abend occurs during testing, Fault Analyzer enables the programmer to quickly and
easily pinpoint the abending location and optionally, the failing line of code. Many times, this is
all the programmer requires to correct the problem. But occasionally, it might be necessary to
delve a little deeper into the code to figure out the problem. Debug Tool allows the
programmer to step through the code at whatever level is required to determine where the
error was introduced or encountered.

After the code or data is corrected, the same process is followed again until no errors are
encountered. But, this is not the whole story. Volume testing or testing with multiple terminals
is sometimes required to ensure real-world reliability. Workload Simulator can be utilized to
perform this type of testing.

After all tests have been completed, running the application using Application Performance
Analyzer can ensure that no performance bottlenecks are encountered. It also provides a
baseline to ensure that future enhancements do not introduce new performance degradation
into the application.

The team who wrote this book

This book was produced by a team of specialists from around the world working at the
International Technical Support Organization, Poughkeepsie Center.

Chris Rayns is an IT Specialist and Project Leader at the ITSO, Poughkeepsie Center in New
York. Chris writes extensively on all areas of CICS®, including CICS Tools, CICS TG, and
CICS TS. Before joining the ITSO, he worked in IBM Global Services in the United Kingdom
as a CICS IT Specialist.

David Allen joined IBM in 2002 after working with the PD Tools as a customer at Delta Air
Lines in Atlanta, GA. He currently develops and delivers the PD Tools Mentor Workshop
hands-on training to customers and is the Lead IBM System z® Technical Sales Specialist for
File Manager Batch Migrations. He has worked in Information Technology since 1974. He is a
retired U.S.Army Captain and served 22 years in the Georgia Army National Guard in the
Corps of Engineers.

Jeremy S Hamilton is a Client Technical Specialist for IBM System z Problem Determination
Tools team, and has received the IBM IT Specialist Certification. He has nine years of
experience with IBM, and is the lead specialist for the PD Tools graphical user interfaces. He
is @ member of the Cherokee Nation of Oklahoma and holds a Bachelor of Science degree in
Engineering/Physics from Fort Lewis College in Durango, CO, and a Master of Science
degree in Information Systems from Santa Clara University in Santa Clara, CA.

Margaret Moritz joined IBM in 2001, having previously worked in the industry as a zOS
Systems Programmer. Her current role is Senior IT Specialist in a technical sales role in the
System z PD Tools Software Group. This role involves delivering deployment assistance and
training to customers of the PD Tools.
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Kenichi Yoshimura is a Development Manager within the IBM Australia Development
Laboratory, and is responsible for the development and service of the File Manager for the
IBM z/OS product. Since joining IBM, he has worked on a number of projects including Fault
Analyzer for z/OS and SCLM Developer Toolkit.
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» Authors of the first edition, IBM Problem Determination Tools for z/OS, published in
September, 2010, were:

Peter Henningsen, John Gallagher, Niel Kenyon, and Speren Wilken

Now you can become a published author, too!

Here’s an opportunity to spotlight your skills, grow your career, and become a published
author—all at the same time! Join an ITSO residency project and help write a book in your
area of expertise, while honing your experience using leading-edge technologies. Your efforts
will help to increase product acceptance and customer satisfaction, as you expand your
network of technical contacts and relationships. Residencies run from two to six weeks in
length, and you can participate either in person or as a remote resident working from your
home base.

Find out more about the residency program, browse the residency index, and apply online at:

ibm.com/redbooks/residencies.html

Comments welcome

Your comments are important to us!
We want our books to be as helpful as possible. Send us your comments about this book or
other IBM Redbooks publications in one of the following ways:
» Use the online Contact us review Redbooks form found at:
ibm.com/redbooks
» Send your comments in an email to:
redbooks@us.ibm.com
» Mail your comments to:

IBM Corporation, International Technical Support Organization
Dept. HYTD Mail Station P099
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Poughkeepsie, NY 12601-5400
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Summary of changes

This section describes the technical changes made in this edition of the book and in previous
editions. This edition might also include minor corrections and editorial changes that are not
identified.

Summary of Changes

for SG24-7918-01
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as created or updated on January 24, 2012.

January 2012, Second Edition
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Introduction to the IBM Problem
Determination Tools

In this chapter we introduce the IBM tools that support application development on System z:

Application Performance Analyzer for IBM z/OS®
Debug Tool for z/OS and Debug Tool

Fault Analyzer for z/OS

File Manager for z/OS

Workload Simulator

IBM CICS Explorer®

IBM Rational® Developer for System z

vVvyYVvYyVvYyvVvYYyvYyy

These tools provide you with a comprehensive suite of products that can help improve
application delivery and enhance production availability and performance.

© Copyright IBM Corp. 2010, 2012. All rights reserved. 1



1.1 Introduction

Here we discuss IBM Application Performance Analyzer for z/OS, IBM Debug Tool for z/OS,
IBM Fault Analyzer for z/OS, and IBM File Manager for z/OS. We consider their use with CICS
Explorer and Rational Developer for System z. These tools provide a robust suite of problem
determination tools to help improve application delivery throughout the application life cycle.

You can use these tools to help increase productivity and IT effectiveness across source code
generation and debugging, application abend analysis, data management, and
application-performance analysis. IBM Problem Determination Tools do much more than
support traditional applications. They include capabilities that enable you to build SOA
applications. They are also tightly integrated with other tools in the IBM Problem
Determination Tools portfolio. All the tools also continue to support and make the most of the
latest subsystem levels.

The IBM Problem Determination Tools provide support for all of the major IBM subsystems.
Day one support is available for any new subsystem release.

As businesses and the critical IT systems that support them grow increasingly complex,
application developers are constantly struggling to meet the demands placed upon them.
Service oriented architecture (SOA) has become widely accepted in IT today, as it fulfills the
promise of helping to address these demands. The ability to reuse existing assets is the
cornerstone of SOA. This possibility is significant because reusing assets can be significantly
less expensive than rewriting them. With the vast amount of existing applications running on
the IBM System z platform, it only makes sense that System z applications can be a big part
of SOA.

1.2 IBM Application Performance Analyzer for z/OS

Application Performance Analyzer for z/OS helps programmers and systems personnel to
identify constraints and improve the performance of their applications. It is a non-intrusive
performance analyzer that helps you during the design, development, production, and
maintenance cycles.

The key function of the product is to measure and report on how system resources are used
by applications running in a z/OS address space, such as TSO and batch; and online
subsystems. Examples include IBM IMS™, Customer Information Control System (CICS),
and IBM WebSphere Application Server, as well as IBM DB2® stored procedures.

You can monitor applications in both test and production, and in multiple source languages,
including Assembler, C/C++, COBOL, PL/I, and Java. Optimized code support for COBOL
and PL/l is provided to enable you to monitor production applications.

1.2.1 Application Performance Analyzer for z/OS V11.1

2

The IBM Application Performance Analyzer Plug-in for Eclipse, when integrated with
Application Performance Analyzer for z/OS and CICS Explorer, encompasses both the
Observation Request and Reporting functions. This includes the R0O2 screens list, detail
views, edit functions, and reports for the observation. The plug-in GUI can be used for
submitting new observation requests and for navigating the performance analysis reports
generated from observation requests. The plug-in GUI can display and provide functions to
multiple components of Application Performance Analyzer at the same time.

IBM Problem Determination Tools for z/OS



The major views include these:

» STC View, which lists all active started tasks

Observations List View, which lists all observations

Observation Detail View, which provides details of an observation
Reports List View, which lists all reports for an observation
Report View, which displays an individual report

vvyyy

The Application Performance Analyzer Plug-in is enhanced to support IMS Multiple Address
Space measurements and source program mapping. It can also display windows for details of
the sample file and the module information. This makes it consistent with the ISPF panels.
The following features are provided:

» 64-bit support for xplink is provided.
» 64-bit Java support is provided.
» A CICS+ new CICS intercept extractor is provided.

» New CICS reports are added to report mean and total service times by user, and to report
CPU/service time by CICS transaction.

» New Java reports are added to report the Java heap usage timeline and Java CPU usage
by thread.

» The “Variance Report” feature is improved by providing three new variance reports
highlighting the main difference between the CICS, DB2, and IMS “summary reports.”
Up to 20 measurements can be selected for variance reporting, providing the ability to
evaluate the performance of specific jobs over an extended time period.

» The DB2 CPU/service time reports are enhanced to allow the developer to display the
percentage used in place of the mean fields.

» Support is provided for the natural language and ADABASE from Software AG.

» The developer is advised that a VSAM reorganization needs to be done when Cl and CA
splits are present. This is shown in the Application Performance Analyzer S09 report.

» Support is provided for large block size (greater than 262K).
» A memory tracking exit can include data about modules managed through directed load.

» Use of system symbols is permitted in SampleHLQ. Complete control of sample file
naming convention via SampleDSN and DuplicateDSN configuration settings is possible.

» C/C++ mapping time stamp interval is reduced.
» An option lets you load source and then map it to the module (the inverse of usual C/C++).

» IMS Multiple Address Space Support that groups all IMS MPP region observations under
a single parent observation in R02 is provided.

» IMS Multiple Address Space Support for IMSPlex is provided.

» It supports a shared source program mapping dataset list, called the Common Data Store.
» Support measuring Java jobs running in WebSphere V7 is provided.

» Currency support for DB2 V10 is provided.

Using Application Performance Analyzer helps you maximize the performance of your existing
hardware resources as well as improving the performance of your applications and
subsystems. It lets you evaluate applications in the development and system test phases,
review the impact of increased data volume or changes in business requirements on

performance, and generate historical data and reports to analyze performance trends and
evaluate program changes.
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Running in a separate address space, Application Performance Analyzer non-intrusively
collects resource utilization, wait time, and statistical samples from the address space being
monitored. This data is then analyzed and documented. The reports generated help you to
identify the key performance bottlenecks that require examination and resolution. This data is
available online and in printed reports that you can choose to create as PDF files for viewing
on a workstation.

1.2.2 Subsystem support

In this section we discuss the following topics in subsystem support.

CICS

Support for IBM CICS Transaction Server enables you to monitor specific CICS transactions
using wildcard transaction prefixes or by termID selection. With this support, you can trace
transactions during critical situations, rather than waiting to review data that is collected
periodically. Java application code running in the Java 2 Platform, Standard Edition (J2SE)
environment under CICS Transaction Server is also supported. Multiple CICS regions can be
measured simultaneously, and transaction data from these regions merged to produce a set
of CICS reports showing multi-region activity.

DB2

Support for DB2 delivers relevant information for performance analysis and tuning. This
includes SQL statements and processor usage by SQL statements as well as for IBM DB2
stored procedures written in a traditional language or in Java.

IMS

Support for IMS applications means that you can have IMS application performance
data-on-call time and service-call time for DL/I. You can also choose to trace all IMS calls.
A specific IMS transaction in a single IMS subsystem can be measured when it is eligible to
execute in multiple MPP regions.

WebSphere MQ

WebSphere MQ support provides information about CPU usage by queue, by request, and by
transaction. Application Performance Analyzer also provides service time by queue, request,
and transaction, as well as wait time, for the same categories.

ADABAS/Natural

Support is provided for sampling and reporting on ADABAS calls, provided that
ADABAS=YES is set in the CONFIG SAMPLE statement. When creating a NEW sampling
request, an ADABAS extractor is presented if this configuration change has been done.

1.2.3 Java support

4

The Java data extractor, when turned on, collects Java call stack information for each Java
application thread. The call stack information identifies the methods in the call chain.
Information about each method includes the package (if any), class, method, and signature
(parameter types and return type), and the source line number being executed (if available).

The generated reports include a summary, CPU usage, service times, and wait times.

HFS data is also collected and reported, provided that the Java data extractor has been
selected.
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1.3 IBM Debug Tool for z/0S

IBM Debug Tool for z/OS provides debugging capability for applications running in a variety of
environments, such as IBM CICS, IBM IMS, IBM DB2 stored procedures, and IBM UNIX
System Services. Debug Tool also includes features to help you identify old OS/VS and VS
COBOL Il source code and to upgrade the code to IBM Enterprise COBOL. These features
meet the requirements of IBM DB2 Universal Database™ for z/OS, Versions 8 and 9, and
IBM CICS Transaction Server for z/OS, Versions 3 and 4,

To effectively build and service applications, you require robust, easy-to-use tools to compile,
test, and debug them. IBM Debug Tool for z/OS software provides a complete solution that
can help you to reduce application development cycle times.

1.3.1 IBM Debug Tool for z/OS highlights

>

The IBM Debug Tool Plug-in for Eclipse, when integrated with Debug Tool for z/OS and
CICS Explorer, debugs z/OS-based load modules running on z/OS, including load
modules that run in a subsystem such as CICS, DB2, or IMS. The plug-in GUI interface
allows you to access debugging capability similar to that accessed by the host full-screen
interface, allowing you to do the following tasks:

— Set and clear breakpoints at a specific line

— Set and clear breakpoints for an error or warning-level error that is based on IBM
Language Environment® severities

— Run to a breakpoint

— Step into a procedure

— Step over a procedure

— View variable values and change them as you step through the code
— View variable values in the context of a larger area of storage

— View the call stack

A new mode of operation, explicit debug mode, is now supported. In this mode, the user
identifies the compile units to debug, then Debug Tool loads debug data only for those
compile units. This mode can significantly improve debugger performance when it is
debugging very large and complex programs. This new mode is an alternative to the
standard Debug Tool mode of operation where debug data is automatically loaded for all
compile units. It is intended to be used only when debugging large, complex applications
that do not perform as well in the standard Debug Tool mode.

A new user interface is added to the Terminal Interface Manager (TIM) that helps you
create and manage the TEST runtime options data set.

The TIM has been enhanced to remove the need for a site to set up a separate TN3270E
port or to customize a set of terminal LUs.

A GUI interface is added that helps you create and manage the TEST runtime options
data set from the workstation.

The Debug Tool Language Environment user exit for DB2 (EQADDCXT) now supports
debugging of DB2 stored procedures of type SUB invoked using the call_sub function.

EQAOPTS commands can now be specified at run-time in addition to the use of a
user-generated EQAOPTS load module. This allows individual users to enter EQAOPTS
commands at run-time by supplying a data set containing EQAOPTS commands.
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Support is added for debugging of assembler programs that exploit the latest IBM
zEnterprise™ 196 architecture.

Enhanced performance is provided while debugging C and C++ applications.

A pop-up window now displays the result of the LIST expression command when the Log
window is not visible.

Support is provided for the Enterprise PL/I ADDRDATA built-in function.

Support is provided for the Enterprise PL/I V4.1 compiler and its new
GONUMBER(SEPARATE) option.

For programs compiled with any level of Enterprise PL/I, you can now list a single element
of an array of structures. For programs compiled with Enterprise PL/I V4.1, you can list a
single element of an array of structures in automonitor or use the L prefix command in the
Source window to list a single element of an array of structures.

For programs compiled with any level of Enterprise PL/I, you can now change the format in
which Debug Tool displays an array. By using the SET LIST BY SUBSCRIPT ON
command, you can have Debug Tool display the array as it is stored in memory.

A new keyword LABELS is added to the LIST NAMES command where you can list the
names of all section and paragraph names in a COBOL program, and the names of all
instruction labels in an assembler program.

The following breakpoints are enhanced:

— AT CHANGE and AT LABEL breakpoints are enhanced to allow a user to limit the
scope of the breakpoint to a specific compile unit.

— AT GLOBAL is enhanced to provide an OCCURRENCE option or wild card (*) to stop
for any condition raised in the application.

— The QUERY LOCATION command is enhanced to provide more information when
Debug Tool stops for an AT CHANGE breakpoint.

The following automonitor enhancements are provided:
— You can change the subscripts of an array directly in the Monitor window.
— You can delete multiple items from Monitor window at one time.

— You can use the cursor (in combination with the CLEAR MONITOR command) to
indicate which variable to remove from the Monitor window.

Automated allocation of commands, log, preferences, save settings, save breakpoints, and
monitor specifications files are now possible.

New functions are included in Debug Tool Utilities to help an application programmer more
easily start debugging IMS applications running in BTS.

A CICS transaction, DTNP, is provided that issues NEWCOPY or PHASEIN of application
programs.

Documentation is provided to assist debugging of Language Environment C/C++,
COBOL, and PLI programs in the Java JNI environment in z/OS.

1.3.2 Support for IBM subsystems

6

Debug Tool works with individual load modules, independent of the subsystem in which they
are executing.
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1.4 IBM Fault Analyzer for z/OS

Fault Analyzer for z/OS provides the information that you require to determine the cause, and
assist with the resolution of application and subsystem failures. You can use this tool to assist
in composite-application abend analysis. It helps you repair failures quickly by gathering
information about an application and its environment at the time of failure.

1.4.1 IBM Fault Analyzer for z/OS V11.1 highlights

Here we list the highlights of the product:

» The IBM Fault Analyzer Plug-in for Eclipse, when integrated with Fault Analyzer for z/OS
and CICS Explorer, provides access to problem reports for diagnosing mainframe
application errors and abends. Key features include these:

— An interface to manage views and multiple fault history files

— The ability to browse fault entries that were created during real-time analysis of
abending programs

— A browser for browsing the dump storage associated with a fault entry
— A source listing of abending programs using side files
» Java support enhancements:

— Integration of Java stack trace information into the Fault Analyzer event list
— Java source support where Java source is included in the abending jar file

» C/C++ Dwarf file support
» Latest Enterprise PL/I sysdebug file support
» Fault Entry size management improvements:

— Fault Analyzer will no longer include un-referenced storage pages in the minidump
portion of a Fault Entry.

— An option is provided to control the size of the CICS trace table included from SDUMP
analysis.

» Support for CICS EXCI calls made from the Fault Analyzer listing exit
» CICS Auxiliary trace data set interpretation and viewing

» Enhancements to ISPF history file management operations to be similar to IDIUTIL

When an application abend occurs, Fault Analyzer captures and analyzes real-time
information about the application and its environment, then generates an analysis report
detailing the cause of the failure. The report describes the failure in terms of the application
code, so you no longer lose time reviewing cumbersome, low-level system error messages.
Fault Analyzer allows you to choose a report format to locate the information more easily.

Each application abend is recorded by Fault Analyzer in a fault-history file by job name, failure
code and other details, along with the analysis report and storage pages referenced during
the analysis. This information can later be retrieved to reanalyze the failure.

Through the inclusion of information taken from selected manuals, Fault Analyzer can extract
message and failure-code descriptions and insert them into the analysis report where
applicable. You can also provide your own descriptions for messages.

You can write your own user exits. For example, you can write a user exit to access compiler
listings that are compressed or available only through a proprietary access method.

Integration through a GUI interface allows application developers to work with fault entries
directly from their development environment.
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1.4.2 Support for IBM subsystems

In this section we discuss the following topics in support of IBM subsystems.

CICS

Fault Analyzer functions are available from within the CICS transaction-based environment in
a manner that is consistent with the ISPF usage. This permits you to review and analyze fault
entries in history files without the necessity for a TSO logon.

Fault Analyzer provides general information about a CICS region along with detail of control
blocks, transaction storage, the last screen buffer, the trace table, and an explanation of the
CICS abend code.

The ability of Fault Analyzer to detect and analyze dump formatting and storage violations is
particularly helpful for system programmers who have to debug CICS system problems.
Options are provided to speed processing of duplicate dumps and to skip analysis of
repeated abends.

DB2
Details of the last SQL activity is provided, along with plan and package information.

IMS

Fault Analyzer provides general information about an IMS region along with detail of the last
DL/I call parameter list, information for all PCBs in the order of their relative PCB number and,
if available, JCB call trace information. IMS accounting information is also provided.

You can eliminate the overhead of duplicate IMS faults occurring across all IBM MYVS™
images in a sysplex.

WebSphere MQ

API information and return-code diagnostics are provided to assist in problem determination
of WebSphere MQ applications.

1.4.3 Java support

When Fault Analyzer is invoked from within a Java application, abending traditional programs
(COBOL, PL/I) can be analyzed.

A feature unique to the interactive component of Fault Analyzer is the ability to analyze
information related to Java. The Java execution might be under WebSphere, CICS or UNIX
System Services on MVS. Typically, the environment will be Java calling legacy programs.
The User’'s Guide and Reference manual tells you how to perform the following tasks:

» Set options for Java analysis

Select a Java dump data set for analysis

Display the resulting Java information in the interactive report
Create a history file entry for the analyzed dump data set

vyy

1.4.4 Analysis options
Fault Analyzer provides three modes to help you better track and analyze application and

subsystem failure information. Reports generated can be viewed through the SDSF or
through the Fault Analyzer ISPF, CICS Explorer, or RDz interface.
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Real-time analysis
When an application failure occurs, the Fault Analyzer exit starts real-time analysis. After
failure processing, you can view the analysis report in your TSO session or in printed output.

Batch reanalysis

Batch reanalysis generates a new analysis report. This report is based on the dump and
information gathered in real time, but with potentially different options specified, or with
compiler listings or side files made available. You can submit a Fault Analyzer batch-mode job
using either the Fault Analyzer ISPF or your own job control language.

Interactive reanalysis

Interactive reanalysis runs under ISPF and CICS, and enables you to navigate through a
formatted, structured view of a fully detailed reanalysis. This Fault Analyzer mode enables
you to view working storage and control blocks at the time the dump was written. The
interface has many point-and-click fields for easy navigation through the interactive reports.

1.5 IBM File Manager for z/0S

File Manager for z/OS offers comprehensive, user-friendly tools for working with z/OS data
sets, CICS resources, DB2 data, and IMS data.

Extending the standard browse, edit, copy, and print utilities of ISPF, File Manager contains
tools that support personnel will find useful. It also delivers enhancements that are designed
to address the requirements of application developers working with files containing structured
data. Additionally, because the basic features of the File Manager editor and the ISPF/PDF
editor are deliberately almost identical, you can take advantage of extra features without
having to relearn fundamental skills.

File Manager includes four components:

» A base component to manage z/OS data sets, such as queued sequential access method
(QSAM), VSAM, partitioned data sets (PDS) and IBM z/OS UNIX System Services
hierarchical file system (HFS) files

» A DB2 component to manage DB2 data

» An IMS component to manage IMS data

» A CICS component to manage data in CICS VSAM file resources, transient data queues,
and temporary data queues

You only need to install those components that are relevant to your environment.

1.5.1 IBM File Manager for z/OS V11.1 highlights

Here we list the highlights of the product:

» File Manager Editor and Batch performance is improved with enhanced expression
processing which includes:

— Improved performance for the File Manager Base Editor with REXX template
expressions

— Improved performance for the File Manager Base Utility functions with REXX
procedures

— Additional programming constructs supported in FASTREXX
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— Ability to access files in read only mode for Data Set Edit Batch (DSEB) and to run
DSEB procedures using FASTREXX

— Improved expression capability for segmented data

» The File Manager Base is enhanced to work with Rational Developer for System z V7.6.2

to enable compiler option processing.

» Auditing enhancements are provided for the File Manager Base, CICS, and IMS

components. The enhancements are built on the facility provided in the File Manager DB2
V10 component.

» Support is provided for DB2 export to produce column names in CSV format as well as

supporting DBCS characters.

» Support is provided for creating and updating the DB2 template in batch.
» Support is provided for setting commit conditions for FM DB2 edit and import.

» Usability enhancements:

— Member list panel enhancements to support COPY, DELETE, MOVE, PRINT, RESET,
and SUBMIT commands

— Allocation of template data sets when the specified data set does not exist

1.5.2 File Manager base component

The File Manager base component helps speed the application-development process by
identifying the structure of your records and displaying each field in a human readable format,
according to its data type.

This component supports VSAM, including Innovation Access Method (IAM) files; QSAM,
PDS, and WebSphere MQ queues; and z/OS UNIX System Services hierarchical file system
(HFS) data sets, including support for double byte character set (DBCS) data in these data
sets.

You can edit entire files (regardless of size) and use a template or copybook for formatting
and record selection during an edit or browse session.

1.5.3 Support for IBM subsystems

10

In this section we discuss the following topics in support of IBM subsystems.

CICS

Those users wishing to manage or query data in CICS VSAM file resources, transient data
queues, and temporary data queues, have been provided for. The File Manager for CICS
feature allows access to CICS resources under a CICS transaction. The CICS resources
supported for view, edit, and certain File Manager utilities (such as data create, copy, and
compare) are VSAM files, temporary storage queues, and transient data queues.

You can authorize users to view and change the status of supported local and remote CICS
resources and perform File Manager base and File Manager IMS tasks from the File Manager
CICS transaction.

The same display and record selection capabilities are present in the CICS environment as
are in the BASE product, providing for quick easy access to CICS data. Also very useful is the
ability to create full copies of open CICS files (or even TS or TD queues) to another QSAM,
VSAM, HFS, or even PDS file.

IBM Problem Determination Tools for z/OS



Another nice benefit of File Manager for CICS is that the majority of File Manager related
processing happens offline to the CICS task. Thus it runs little risk of adversely affecting other
CICS users, even when (for example) copying an entire file somewhere else.

File Manager for CICS even maintains the same look and set of editor commands that you
might be used to in an ISPF environment. It is not even necessary to log off of your CICS
environment to log on to your ISPF, if all you want to do is use the File Manager BASE or IMS
components.

DB2

Whether you are a DB2 DBA, application programmer, or just want to retrieve information
stored in a DB2 database, the File Manager DB2 component provides something for you.

Included are database management abilities (such as creating and dropping objects, copying
data within DB2, handling privileges, and import/export). There is an editor for DB2 tables and
views (in either read only or update mode), encompassing all the usual Insert, Delete, and
Update functionality that is typically required in a database application.

Full tables, views, or the results of a limited SQL query that you have customized yourself are
provided, with the ability to save the query you made, in a File Manager template.

If you are writing SQL to be used in your applications, another handy File Manager usage is
the ability to be able to refine and test an SQL query by the prototyping and analysis feature,
which includes an explanations feature.

Getting data out of, or back into DB2 to or from QSAM or VSAM files is also provided for by a
powerful utility. DB2 data can be exported in a number of formats:

» The external format used by the DB2 UNLOAD utility
» The format used by the DB2 sample unload program DSNTIAUL

» A tailorable File Manager export format with multiple options to control handling of NULL
values and options for various column data types

» A delimited text format, such as comma-separated value output

You can also generate batch JCL for the most commonly used DB2 utilities to save time.

IMS

With File Manager’s IMS component, accessing data stored in an IMS database also
becomes very easy. Although the database storage concepts are different than DB2, File
Manager still delivers a similar look when viewing or editing your data. Also, creating and
saving customized queries is just as easy as using the other components.

Using record structures defined in COBOL or PL/I copybooks, just like the BASE component,
the File Manager IMS component enables you to view or edit IMS segments displayed with
formatting according to their individual field data types. You can find and change data across
an entire database hierarchy or in specified segments and fields.

Data displays for IMS always include the segment name to help you identify where you are in
the database (handy in the cases where you are viewing a large result set, or an entire
hierarchy).

Database navigation commands are available with flexible parameters and scoping, to allow
very selective navigation or applicability, or a more generic approach, depending on your
requirements.

Chapter 1. Introduction to the IBM Problem Determination Tools 11



You can use flexible criteria to select IMS database segments containing specific field values,
and extract the segments into a sequential data set for later use. Or you can use the IMS
component to load them into a different database.

WebSphere MQ

From within File Manager, you can access WebSphere MQ (WMQ) queues on the local z/OS
system where File Manager is running. From the Primary Option Menu panel, select option 9,
WebSphere MQ. File Manager then displays the WebSphere MQ Functions panel, from
which you can do these tasks:

» List Managers and queues.
» View a WMQ queue.
» Edita WMQ queue.

1.5.4 Java support

File Manager can access an HFS file as a simulated QSAM/BSAM file. This means that at the
I/O level, the file is seen as a single-volume, physical, sequential data set that resides on
DASD.

1.5.5 SOA support

12

File Manager enables you to generate XML data from files. A File Manager template that
describes the data-record layouts is required. The XML tags are generated based on the field
names from the template, and the XML content comes from the data. A number of options are
provided for the handling of invalid and unprintable data.

File Manager provides a plug-in for integration with Rational Developer for System z, allowing
all aspects of Web-service (and traditional application) development to be undertaken from
the same developer tool.

File Manager provides a scrambling algorithm that modifies data in a field while maintaining
its system data type. Scrambling is intended to de-identify (disguise) personal information in
different ways for different data types. The goal of repeatable scrambling is that application
relationships based on equality tests can be maintained, if desired, even after the data is
scrambled. A number of standard algorithms are provided to give the user complete control
over the type of scrambling performed.
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1.6 Workload Simulator

Workload Simulator provides the ability to simulate terminals and the associated messages. It
also lets the user alter message loads during a run. It can be used to generate a large volume
of messages to evaluate the reliability and approximate performance characteristics of a
network under expected operating conditions. Simply stated, anything that a real user can do
at terminal, Workload Simulator can do faster, more reliably, and typically at less cost.

IBM Workload Simulator has these benefits and features:

» Helps prepare your networks for peak transaction volumes

» Enables testers to conduct reliable tests on stress, performance, and capacity as well as
regression and function tests

» Simulates different terminals, terminal features, and terminal operator actions
» Provides support for enhanced TCP/IP support, SNA, and CPI-C (LU 6.2)

» Helps manage the test process

» Offers several options for creating scripts to use in simulations

» Provides screen images, data, and reports during simulation

» Helps testers compute and analyze test results

You can run Workload Simulator on MVS in batch mode, as a procedure, using the more user
friendly Workload Simulator/ISPF Interface, or under TSO.

1.7 CICS Explorer

CICS Explorer, first introduced in 2009 as the new face of CICS, provides an integration point
for CICS tooling with rich CICS views, data, and methods. Additionally, it provides these
features:

» A common, intuitive, Eclipse-based environment for architects, developers, administrators,
system programmers, and operators

» Task-oriented views provide integrated access to broad range of data and control
capabilities

» Powerful, context-sensitive resource editors

» An integration point for CICS TS, CICS Tools, CICS Transaction Gateway, the IBM
Problem Determination Tools, and Rational Tools

» Extension by Independent software vendors, system integrators, and customers using the
Java Software Development Kit

The code is downloadable, free of charge, from CICS Explorer website:

http://www-01.1ibm.com/software/htp/cics/explorer/

Be aware that this code is refreshed approximately every three months.
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1.7.1 Support for the IBM Problem Determination Tools
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The IBM Problem Determination Tools plug-ins, when used with CICS Explorer, provide easy
access through a graphical user interface (GUI) on the workstation to the power of the host
IBM Problem Determination Tools:

» Application Performance Analyzer for z/OS
» Debug Tool for z/OS
» Fault Analyzer for z/OS

Plug-ins for each of these tools are available for download, free of charge, from the following
website:

http://www-01.1ibm.com/software/awdtools/deployment/pdtplugins/

Application Performance Analyzer

This plug-in encompasses both the Observation Request and Reporting functions, including
the RO2 screens list, detail views, edit functions and reports for the Observation. The plug-in
GUI can be used for submitting new observation requests and for navigating the performance
analysis reports generated from observation requests. It can also display and provide
functions to multiple components of Application Performance Analyzer at the same time.

Here are the major views:

» STC View, which lists all active started tasks
» Observations List View, which lists all observations

» Observation Detail View, which provides details of an observation
» Reports List View, which lists all reports for an observation

» Report View, which displays an individual report

Debug Tool

The plug-in GUI interface allows you to access debugging capability similar to that accessed
by the ISPF interface, allowing you to do the following tasks:

» Set and clear breakpoints at a specific line

» Set and clear breakpoints for an error or warning-level error that is based on IBM
Language Environment severities

Run to a breakpoint

Step into a procedure

Step over a procedure

View variable values and change them as you step through the code

View variable values in the context of a larger area of storage

View the call stack

vy VVYyVvYYVvYyy

Fault Analyzer

The plug-in GUI interface provides access to problem reports for diagnosing mainframe
application errors and ABENDs. Key features include these:

» An interface to manage views and multiple fault history files

» The ability to browse fault entries that were created during real-time analysis of abending
programs

» A browser for browsing the dump storage associated with a fault entry

» A source listing of abending programs using side files
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1.7.2 Support for CICS Tools

The following CICS Tools are supported through plug-ins to CICS Explorer:

>
>
>

Configuration Manager
Interdependency Analyzer
Performance Analyzer

Details on these plug-ins can be found in the CICS Tools website:
http://www-01.1ibm.com/software/htp/cics/tools/

To download the plug-ins, go to the following website:

http://www-01.ibm.com/software/htp/cics/explorer/

1.8 Rational Developer for System z

Rational Developer for System z (RDz) speeds the development of traditional mainframe,
Web, and composite applications. Built on an Eclipse platform, it lends itself readily to
integration with other products, both IBM and non-IBM.

1.8.1 Support for the IBM Problem Determination Tools

In this section we discuss the IBM Problem Determination Tools.

Debug Tool

COBOL and PL/I applications, EGL applications, and Java applications can be debugged
through a common interface using the local debugger. The remote debugger supports
debugging of code that runs in the following z/OS environments:

vyvyyy

v

>

Batch

TSO

CICS

IMS, both IMS Database Manager and IMS Transaction Manager, with or without Batch
Terminal Simulator (BTS)

DB2 (including stored procedures)

WebSphere Application Server

The debugging sessions are cooperative, meaning that the remote distributed debugger
resides on the workstation and interfaces with the IBM Debug Tool, running on the host with
your application. The workstation interface communicates with the host z/OS products
through TCP/IP.

Fault Analyzer
Fault Analyzer (FA) integration allows users to do the following tasks:

»
»
»

Browse FA abend reports

View dump selections relating to abends

Annotate reports for future reference or to share comments with other users who browse
the same reports
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File Manager
File Manager (FM) integration enables access to do the following tasks:

» VSAM KSDS files for browsing and updating
» Template-driven display of VSAM, PDS members, and sequential file data

1.8.2 Remote compile generation

With remote editing, compiling, and debugging, you can develop or enhance many types of
applications, including CICS, batch, TSO, or IMS Transaction Manager applications. These
applications can access many forms of data such as DB2, VSAM, DL/I, and QSAM data. You
can save time by editing, compiling, and debugging host applications remotely. When editing,
compiling, and debugging host files from the workstation, you work in a cooperative Windows
and TCP/IP-based development environment, avoiding lengthy downloads and uploads
unless explicitly desired.

1.9 IBM Problem Determination Tools in summary

16

IBM Problem Determination Tools include Application Performance Analyzer, Debug Tool,
Fault Analyzer, and File Manager. These tools, along with CICS Explorer and Rational
Developer for System z, are designed to help ease the burden of developing, testing, and
supporting service-oriented and composite applications across complex IBM System z
environments.

By helping to improve application delivery throughout the application life cycle, these tools
provide increased user productivity and IT effectiveness across source code debugging,
application-abend analysis, data management, and application-performance management.

System z tools, including the Problem Determination Tools, CICS tools, and application
development tools, support the entire application life cycle to help you build, integrate, test,
and manage enterprise solutions. As a result, you can make the most of your System z
platform investments and expedite your move to SOA. With these tools, you can transform
your applications and optimize your IT operations to achieve greater business flexibility,
without impacting governance and compliance.
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CICS Explorer introduction

In this chapter, we introduce the new Customer Information Control System (CICS) Explorer.
After providing an overview, we explain the role of CICS Explorer as a delivery mechanism for
graphical user interfaces into the IBM Problem Determination Tools.
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2.1 CICS Explorer: Overview
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To a newcomer into a CICS environment or an experienced user moving roles, CICS System
Management might seem a daunting challenge. Prior to CICS Explorer, performing each task
often required the use of various disconnected interfaces. These applications were typically
ISPF-based panels written to do specific functions, each of which required custom knowledge
to operate. If the completion of a specific task crossed application boundaries, you had to
switch back and forth between the applications, each of which had its own commands and
user interface.

In addition to basic CICS System Management, the definition and operation of regions, and
their installed resources, a typical CICS shop uses a number of tools, obtained from IBM,
third-party vendors, or developed in-house. Such tools might have their own interfaces and
ways of presenting or manipulating the CICS runtime.

One of the driving forces behind the creation of CICS Explorer was to provide an integration
platform so that all of the tools and applications that a user requires to perform a business
task can work together coherently in an integrated environment. The benefit of CICS Explorer
is to help new users become familiar with the platform, to present a single and re-usable way
of accessing and manipulating CICS to promote consistency, and to allow tools that are built
by IBM, vendors, and customers alike to be able to extend and enhance in a unified way. Each
tool must introduce its own value to CICS management without having to reinvent or redefine
the interface to the base platform itself.

As a system management tool, CICS Explorer is designed to be a scalable and intuitive way
to manage a single CICS region, a collection of regions within an IBM CICSPlex®, or a
collection of CICSPlexes. Experienced system programmers can quickly identify and tune
their systems while newer users can be guided through the intuitive interface to learn how to
perform standard tasks. Having a consolidated approach to system management reduces the
number of interfaces that CICS system administrators must learn in order to become
effective, which in turn makes it easier and less expensive to attract and train new developers
and system programmers.

CICS Explorer is based on the Eclipse Rich Client Platform (RCP). Eclipse RCP is a cross
platform framework for building and deploying PC desktop applications. One of the features of
Eclipse that makes it a good choice of technology for CICS Explorer is its plug-in architecture,
which allows different components to be added that can extend and complement each other.
A number of plug-ins exist that can be integrated into Eclipse environments, such as
workflow, messaging clients, or development tools.

One of these products is IBM Rational Developer for Z, which is an integrated development
environment for the System z platform that allows the creation of programs that access the
CICS API to perform transaction processing. By both products sharing Eclipse as their
common base technology, CICS Explorer integrates within IBM Rational Developer for
System z version (version 7.5 or higher) to provide system administrative capabilities to CICS
application developers.

CICS Explorer can be extended by plug-in providers using the Explorer API / SDK.

Using the Explorer API / SDK, customers can develop their own dedicated plug-ins to satisfy
requirements unique to them. Using this framework maintains the consistency of the
interface. It integrates with the rest of the functionality provided in the Explorer and is the
mechanism by which IBM and vendors provide plug-ins for their value-add tools.
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Figure 2-1 shows how CICS Explorer and Eclipse RCP platform fit together.

|
CICS Explorer CICS Explorer
Workbench Plug-in l Workbench
[
SWT / JFace SWT / JFace
|

Figure 2-1 CICS Explorer + Eclipse RCP

At this point CICS Explorer is not a full-functional replacement for the CICSPlex System
Manager Web User Interface (CICSPlex SM WUI). Users who are comfortable with that
interface, or the more traditional CEMT and CEDA commands in CICS, can enjoy using them
as before with CICS Explorer. This provides a rich way to administer and perform operational
tasks on CICS systems in a fashion that allows extension and customization by tools and
third-party plug-ins.

2.2 Base Explorer capabilities

CICS Explorer provides a base set of CICSPlex SM functions to manage CICS regions,
resources, and definitions. It also provides a platform on which future CICS tools integrated in
the Eclipse RCP can perform tasks and present the information in a common way.

CICS Explorer connects to either a CICSPlex SM WUI server or a single CICS region. The
functions available depend on which version of CICS Transaction Server for z/OS you use.

Figure 2-2 shows the different setups possible.

V3.2/V3.1

CICSPlex SM Data Interface (Read-only)

_CICS Management Interface

- cics?2
\ cics3

Figure 2-2 Different CICS setups
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When connected to a CICSPlex SM WUI server, CICS Explorer operations views provide a
single-system image of all of the CICS resources within a CICSPlex. When CICS Explorer is
connected to a CICS Transaction Server for z/OS Version 3 system, you can only browse the
resources. However, when CICS Explorer is connected to a CICS Transaction Server for z/OS
version 4 CICSPlex SM WUI or a single CICS region, you can perform the following actions
on operational resources:

Enable and disable resources

Open and close resources

Acquire and release resources

Place resources in and out of service

Purge tasks that are associated with a resource

Discard resource definitions from a CICS system where they are installed

vVvyvyvyyvyy

CICS Explorer displays details of the CICS and CICSPlex SM resource definitions. When
CICS Explorer is connected to a CICS Transaction Server for z/OS version 4 CICSPlex SM
WUI, you can use the administration views and the resource editor to perform the following
actions:

» Create and update resource definitions
» Install or remove resource definitions

Administration operations are not supported in a single CICS region in CICS Explorer version
1.0. In Table 2-1, Table 2-2, and Table 2-3, we show exactly what can you do with CICS
Explorer, given a particular setup and CICS version.

Table 2-1 Capabilities - CICSPlex SM CICS version 4.1
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Feature Example Views Actions
Operations Regions Large subset (40+) » Enable
» Disable
» Discard
Administration Transaction Definitions | All Basic » Create
(CSD Post-GA) » Update
» Install
» Delete
» Add/Remove
Topology CICSPlex Subset No
RTA Events RTA Outstanding Small subset No
Events
WLM Active Workloads Small subset No
Monitoring Active Monitor N/A N/A
Specifications
Table 2-2 Capabilities - CICSPlex SM CICS version 3
Feature Example Views Actions
Operations Regions Large subset (40+) No
Administration Transaction Definitions | All Basic No
CICSPlex SM Only
Topology CICSPlex Subset No
RTA Events RTA Outstanding Small subset No
Events
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Feature Example Views Actions

WLM Active Workloads Small subset No

Monitoring Active Monitor N/A N/A

Specifications
Table 2-3 Capabilities - CICS Single Server CICS version 4.1

Feature Example Views Actions

Operations Regions Large subset (40+) » Enable
» Disable
» Discard

Administration Transaction Definitions | All Basic » Create

(CSD Post-GA) » Update
» Install
» Delete
» Add/Remove

Topology CICSPlex Subset N/A

RTA Events N/A N/A N/A

WLM N/A N/A N/A

Monitoring N/A N/A N/A

CICS Explorer also displays Events and Active Workloads in a CICSPIex or single region and
Properties for CICSPlex SM Objects. In addition, using CICS Explorer, you can define
connections to multiple systems; however, only one connection can be active at a time.

CICS Explorer shows the CICSPlexes, CICS systems, and regions for your current
connection, the different system and resource groups, and their related resources. Using
CICS Explorer, you can navigate to resources by selecting a context, and then resources are
displayed in different tabular views depending on their type. You can customize the attributes
that display, enable filtering on attributes, select resources, and perform any appropriate
actions.

CICS Explorer uses rich editors to display resource definition attributes in one or more pages.
To simplify the update process for less-experienced CICS users, attributes are logically
grouped together, and each attribute has more detail provided. Every attribute benefits from
field-level verification, where the entry is validated in real time. Errors are identified by the
Error icon, which identifies the field in error and the page on which the field appears.
Additionally, the embedded help system can provide assistance for the entire editor or for a
specific field, which allows you to quickly get the information that you require.

To facilitate the move to CICS Explorer for experienced CICS users, one page in the rich
editor, the Attributes page, displays the attributes in tabular form, grouped together in the
same way that they appear in CEDA or in the CICSPlex SM WUI. For users on a CICS
Version 3, system resource definitions are also displayed in this way; however, you cannot
edit them.

CICS Explorer has an embedded help system to provide context and more detailed help for
the resources and help about using CICS Explorer and the basic Eclipse functions. More
detailed help for CICS and CICSPlex SM is at the CICS Transaction Server for z/OS
Information Center.
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2.3 Plug-ins and Eclipse RCP concepts

CICS Explorer is an Eclipse RCP-based GUI application that runs on the Microsoft Windows
and Linux operating systems. The user interface to the applications is through the workspace,
which is a graphical multi-window environment that is built into Eclipse. The Eclipse platform
is structured as subsystems that are implemented in one or more plug-ins. The subsystems

are built on top of a small runtime engine.

The workspace is a single window that consists of views and perspectives, and can contain
other elements, such as editors, menus, and the help system

CICS Explorer, which uses a subset of the Eclipse plug-ins to build its workspace, runs
completely standalone, and no prior installation of Eclipse is required. However, it is
necessary to understand some of the concepts from Eclipse to make full use of all that CICS
Explorer offers.

2.3.1 Perspectives: Overview

22

A perspective is a layout of one or more views in the workspace. You can define your own
perspectives to suit your particular needs.

You can tailor a perspective by adding new views, removing existing views, moving views
around, or changing the size of views. When you close CICS Explorer, any changes that you
made to the perspective are saved, and the next time that CICS Explorer starts, your tailored
perspective is displayed. This tailoring feature allows you to create a view of CICS that
contains the set of resources that makes the most sense for a particular role and its tasks in
your CICS environment.

You can restore the default perspective at any time by going to the main workspace menu bar
and clicking Window — Reset — Perspective.

You can create and save multiple perspectives; for example, you might want to set up one
perspective that only shows the administration views and one perspective that only shows the
operation views. For further information about using perspectives, see the related links.

When you save a perspective, you save only the layout of the views and editors in the
workspace. If you change the width of a column in a view, that change is applied to that
column in every perspective that contains the view. Any filter attributes that you set are
retained when you switch to another perspective or view because a perspective is a definition
of which views must be shown and their relative position, not their contents. The content is a
property of the view that crosses perspective boundaries. The ability to create multiple
instances of the same view with different filter or layout criteria might be included in a future
release of CICS Explorer, but it is not currently supported.

CICS Explorer comes with two built-in perspectives:
» System Management:

The System Management perspective is the first perspective that is presented when the
Welcome page closes on first startup of CICS Explorer. It contains information about the
currently connected CICS systems, which includes the active regions, the running tasks,
and so forth. If there is no active CICS system connection, all of the views in the
perspective are empty.
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» Resource:

The Resource perspective is the same perspective that is included with most
Eclipse-based products and shows a set of files that are locally held on your computer file
system. These files can be any files that you import into your Eclipse environment. In
CICS Explorer, the Resource perspective presents and allows manipulation of content

typically destined for deployment into an HFS folder that is associated with a CICS
resource definition.

2.3.2 Views: Overview

Each perspective contains one of more views. A view is a visual component and provides a
way to navigate the information in your workspace.

CICS Explorer uses some views that are provided with Eclipse itself. These include the
Properties View, which shows attributes for a CICS resource or repository definition, and the
Package view, which shows contents of a project for use in a CICS bundle. As well as using
these existing Eclipse views, CICS Explorer has a number of CICS-specific views that are
arranged into a number of high-level conceptual categories. Views that display similar

information are grouped together into tab groups. Each tab group is contained within a pane
in the workspace window.

Figure 2-3 shows an example of the views.
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Explorer Edit Operations Administraton RTA WM Window Help
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£ cicsplex Bx . [{) ccsplex R] = O |G Regions 32 %y Taskﬂ G ISCMRO Connecuons] =2} TEmw\aIsW B Files|g" Transacums] = 0 ||{DHep &3 =g
Server: DEVPLEXI & [|Crx02111 Scope: DEVPLEXS. Resource: CICSRGN. 1records collected at 26-Mar-2009 12:31:42 &6 | Job Name:l |0 X~ & & <
=] Q}EVPLBG(HD Region Job Mame MVS Syst... | TaskCount | CICSStatus | Release Total CPU PageInC... | Page Qut... & Related Topics
g DEVPLEX] (IYK3Z001) DEVPLEX] DEVPLEX] — Mv27 5 ~ ACTIVE 0860 0000:05:0... 0 (i E
w About Regions
The Regions (CICSRGN) view
displays information about the CICS
systems within the current context
and scope.
See also:
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1 2 ~ Dynamic Help
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B cwxoz11r
B cnxoz12n
B RPL List view
B sM Operations views
) m | |l B sm administration views
A Events Eﬁwﬁeq o | Name: ‘o ® T = O B ActiveWorkioads view
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Name Target Severity Priority EventType | Detail View Resource ... | Resource ...
3 Go To:
[ I Topics %7 Search
& m 5|| W Bookmarks 5] mndex
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Figure 2-3 Views overview

Navigation: Tab Group 1

Using the CICSPlex and CICSPlex Repositories view, you can see a list of CICSPlexes and
active regions or CICSPlex repositories and defined definitional or system groups.
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Resources: Tab Group 2
CICS Resources are divided into two categories:

» Administration:

Administrative resources are those that reside in a repository, such as a CSD or CICSPlex
SM data repository (also known as BAS) and Transaction Definition or File Definition.
Each CICS resource has a specific view.

» Operational:

Operational resources represent live CICS resources that are installed into an active CICS
region, such as tasks, programs, or files.

If the view that shows a particular resource is not present in the perspective, open it by
clicking Window — Show View and searching for the view by name. Alternately, use the
pull-down menu Administration or Operational, and locate the appropriate view by resource
name. In a CICS view, the pop-up menu shows a list of tasks that can be taken against the
selected resource(s), one of which is open that activates an editor. We cover this topic more
in “Editors: Overview” on page 24.

The content of the resource views is scoped by the selected entry in one of the navigational
views where appropriate. This scope is illustrated by the Tasks view, which shows all tasks for
the selected sysplex, if one is selected in the CICSPlex view. The Tasks view shows all tasks
for the selected region if one is selected; likewise, for a view that shows CICS definitions,
such as File Definitions, the scope of this is either all definitions for the selected CICSPlex’s
repository or for the selected resource definition group.

Extended: Tab Group 3

Using CICS Explorer, you can view additional details, such as CICSPlex SM system events or
Real Time Analysis views. These details are arranged in the System Manager perspective at
the bottom and are typically not scoped by the navigational views. This group also includes
the Properties View, which shows all available attributes for a CICS resource.

Help: Tab group 4
You can open the help view in the perspective using function key 1 to show information from
the documentation that is provided with CICS Explorer.

Each view has a title, which is displayed in a tab at the top of the view. Where multiple views
are present in a view set, they are stacked one behind the other. To activate a view, click its
tab to bring the view to the front of the stack. The tab is highlighted, which indicates the active
view.

All views, with the exception of the CICSPlex Explorer view, can be removed from view or
moved to a different tab group, and each tab group can be sized or repositioned in the
workspace. The CICSPlex Explorer view is a special view that you cannot close or move.

You can restore the default tab group arrangement (perspective) at any time by going to the
main workspace menu bar and clicking Window — Reset Perspective.

2.3.3 Editors: Overview
An editor opens in a separate tab group called the editor area, positioned to the right of the

tabular views. The editor area shares many features with the other tab groups, but it does
have some limitations that we identify later in this topic.
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You open an editor from a resource definition view by right-clicking a resource, and then
clicking Open. Figure 2-4 shows the editor area, which is the active view.

Er [Er BT e TEFR T (e i = O || & pipeline Definition (PIPELIN1) &3 =08
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PIPELIN1 2 25-Mar-20... 25-Mar-20... MName: Description:
PIPELINZ 1 25-Mar-20... 25-Mar-20... Version: Created:
Enabled Changed:

Response Wait

Amount of time an application program should wait for a
response message from a remote Web service

(O Number of seconds:

® Default Timeout Value of transport protocol: 10s for HTTP
or 60s for WebSphere® MQ

HFS Details
Configuration file name on HFS for this pipeline

feonfig
< > Mame of a directory (shelf) for WSBind files
A Events 52 = Properties =8 Jvarfeicsts
CMX02111 Scope: DEVPLEX3. Resoun Q:><k. Mame: O b =4
. — Mame of the WSBind (pickup) directory on HFS
MName Target Severity Priority Event Type
User Data
i= Z 3
£ ¥ ||| Overview | Attributes

Figure 2-4 Editors

The editor area is displayed to the right of the views. Each editor for a CICS resource has a
tab that is labelled Attributes. Under the Attributes tab is a list of attributes that are arranged in
a tree, which is designed to be familiar to users who are comfortable with CEDA or CEMT
categorization. For some definitions there are additional tabs, such as the Overview tab for
the pipeline definition, which arranges the information using rich controls to add description
and grouping to help identify and explain the attributes and their contents.

If the current connection is to a CICS Management Client Interface or CMCI connection, you
can make changes to the definition through the editor and save the changes to update the
CICS resource or definition. If the current connection is to a CICSPlex System Manager
connection, the editor only allows viewing of the resource’s attributes.

Connections: CMCI connections are only available to regions running CICS Transaction
Server Version 4.1.

You can minimize, maximize, or resize the editor area, but there are some limitations on
moving the editor area and the editor.

You change the size of the editor area in the same way that you size the other tab groups, but
the editor area cannot be moved in the same way that you move the other tab groups. To
reposition the editor area in the workspace, move the other tab groups around the editor area.
For example, to reposition the editor area more to the middle of the workspace, drag the
tabular views tab group, and drop it at the right side of the editor group.
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These capabilities are shown in Figure 2-5.
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Figure 2-5 Editor, changing the size

If you open more than one instance of the editor, you can move the views around in the editor
area. You can position them one above the other or side-by-side, as in Figure 2-6, but you
cannot move the editor instances into a different tab group.
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Pipeline Definition (PIPELIM1) Pipeline Definition (PIPELIMZ)
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Figure 2-6 Moving the views around
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If you reset the perspective, the perspective is restored to the default layout; however, any
open editors are unchanged and remain in the workspace. Similarly, if you change to another
perspective, any open editors remain visible in the new perspective.

2.3.4 Embedded help system: Overview

Using the embedded help system, you can browse, search, and print system documentation.
The help system also provides a context-sensitive help, which you can access by pressing the
‘F1’ hotkey (Windows) or CNTRL-F1 (Linux). This help system gives an overview of the
resource with which you are working and a text search capability for finding the information
that you need, by keyword. The help is displayed either in a Help view in the workspace, in a
separate Help Contents window, or in an external browser window.

CICS Explorer includes detailed help information for CICS resources and their attributes that
is sensitive to where it is activated from. In the Properties View or the attributes tab of an
editor, when an individual attribute is selected and F1 pressed to activate help, the help
contents shown are specific to the selected attribute. In some views, such as the customize
columns dialog for a CICS resource view or a CICS definition creation wizard, activating help
opens the help contents in the active window. Again, this shows contents that are applicable
to the selected or currently focused attribute.

2.4 Installing CICS Explorer

CICS Explorer offers a range of installation options. In this section, we discuss the various
options. When deciding on the best approach for installing CICS Explorer within an
organization, it is important to consider your corporate guidelines and security requirements
for client applications.

CICS Explorer can either be installed on each users local client machine or on a remote
server for all users to access. Regardless of which option you choose, a user's own
customized data can be saved to the user private storage area.

Both local and remote installations of CICS Explorer start with the download of the
appropriate distribution for your operating system. CICS Explorer is provided as an archive
file:

» Windows file is a zip file.

» Linuxis a tar file.

To download CICS Explorer, visit the following website, and then click the appropriate link
under Downloads:

http://www.ibm.com/software/htp/cics/explorer/

2.4.1 Installing CICS Explorer locally
Extract the distribution file as appropriate for the operating system. Because there is no set
up application required to install CICS Explorer, it is preferable that you expand the archive

file to a suitable location on the systems file system. For example, this location might be
c:\program files\ on Windows and /opt/ on Linux.
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Figure 2-7 shows the structure for Windows, and Figure 2-8 shows it for Linux.
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Figure 2-7 Windows view
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Figure 2-8 Linux view

You can decide if you want to create a desktop shortcut to the CICS Explorer executable file;
however, at this point, basic installation is essentially complete.
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Alongside the distribution code at runtime, CICS Explorer creates a separate directory, known
as the workspace, where user specific settings and customizations are written. By default,
this workspace is in your home directory:

» On Windows, the location is usually
c:\Documents and Settings\<<User Name>>\.cicsexplorer

» On Linux, the location is /home/<<User Name>>/.cicsexplorer

Attention: On some operating systems, folders that begin with a dot are not shown by
default.

You might want to change the location of the workspace, for example, to a shared drive to be
accessed from multiple locations. To do this, supply the -data option when invoking the CICS
Explorer executable file. You can invoke -data either from the command line or by creating a
shortcut to the file including the -data option, for example: cicsexplorer.exe -data
d:\myfiles\myworkspace.

2.4.2 Installing CICS Explorer remotely

You can also install CICS Explorer on a remote server for clients to access. The benefits
include only having one single copy of the binary to update; however, execution might be a
little slower than running the client locally.

The simplest way to install CICS Explorer remotely is to install CICS Explorer onto a shared
drive. Each client machine can then access the shared drive. Individual users can start CICS
Explorer by directly running the executable file or by creating a local shortcut for the remote

executable on the local machine.

When CICS Explorer is run in this way, the user’s workspace is written to their local machine,
unless explicitly specified (see 2.4.1, “Installing CICS Explorer locally” on page 27). When
CICS Explorer is run from a remote drive, there might be a delay in the time that it takes for
CICS Explorer to start up because the binary data is copied over the network.

The benefit of running CICS Explorer remotely is that maintenance only needs to be applied
to a single copy of the application binary and that it also removes the overhead of rolling the
application out to every workstation. The disadvantages of running CICS Explorer remotely is
that the initial start up time of CICS Explorer can be longer than if it were running locally.

You can run CICS Explorer remotely regardless of which operating system is used because
the remote server is just acting as a file store. All of the processing is performed on the local
machine.

You can also run CICS Explorer from a shared Linux server using any Windows system to
allow the GUI to be displayed on a user’s local terminal. To do this, install CICS Explorer onto
a Linux server in a location that is readable by logged-on users. Users can then log onto the
remote system using their preferred Windows package. After the users log on, they can run
CICS Explorer on the remote system. When CICS Explorer is being run from a remote Linux
server in this manner, the CICS Explorer binary executes on the server using the server’s
memory and CPU resources. The user’s workspace is stored in the user’s home directory and
not on the local workstation.

Chapter 2. CICS Explorer introduction 29



2.5 CICS Explorer security

When CICS Explorer connects to any CICS system, it can encrypt the link between it and the
remote system. It also has the ability to provide security credentials to the CICS system for
authentication of requests. In this section, we discuss the different options that are available.

Because CICS Explorer uses CICSPlex System Manager to process user requests, the same
level of security that is available within your CICSPlex is available through the explorer.

When connecting to a CICS System through CICS Explorer, users must use the same
credentials that they might use if logging into the CICSPlex SM Web User Interface or the
CICS region itself. When the user makes a request against the system, CICS verifies that the
credentials are correct and that the user has the correct authority to make that request.

Tip: If the system that you are connecting to does not require you to sign on, you must
enter a username into the connection preferences panel, but you can leave the password
field blank.

As well as providing authentication information to the CICS region, you can also secure the
communications link between the explorer and your CICS system. By default, CICS Explorer
uses unsecured HTTP requests, which means that system information flows over the network
as plain text. Secure Sockets Layer (SSL) encryption can be used to encrypt the data flow
between CICS Explorer and CICS, which are both supported by changing the TCP/IP Service
that is used by CICS Explorer to connect to the CICS system.

2.5.1 Using HTTP Basic Authentication

When using HTTP Basic Authentication, when you attempt to make a connection to the
TCP/IP port, you are prompted to provide a username and password before the connection is
established. HTTP basic authentication can be used to provide a level of DOS attack
protection because only users with valid credentials are allowed to make a connection.

To use HTTP basic authentication in your environment, you must specify the value basic for
the Authenticate property of the TCP/IP Service that is used as the entry point for CICS
Explorer.

During a connection attempt, CICS Explorer uses the same credentials that you specified in
the connection preferences in response to an HTTP Basic Authentication Challenge.

2.5.2 Using SSL

30

CICS Explorer can use SSL to encrypt the link between it and the CICS system. However,
CICS Explorer cannot use a private certificate to affirm a user ID. The process varies slightly
depending on whether you are connecting CICS Explorer to a CICSPlex SM WUI server or a
single CICS region.
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SSL connection to a CICSPlex SM WUI server
Add the WUIPARMS:

» TCPIPSSL(YES)

» TCPIPSSLCERT(NAME)

The name of the TCPIPSSLCERT must be the name of a certificate that is attached to the
keyring specified in the keyring SIT parameter. If TCPIPSSLCERT is omitted, the default
certificate that is attached to the keyring is used instead.

Setting these parameters ensures that when CICS defines the TCP/IP Service resource
definition for the CMCI port, the correct attributes are set for SSL operation.

SSL connection to a single CICS region
Change the TCPIPService resource that you are using to connect to the CICS region:

SSL = YES

You also need to ensure that you have a default certificate specified in the keyring that CICS
is using.

2.6 Updating CICS Explorer

Because CICS Explorer is built on Eclipse technology, you can automatically update it using
the same mechanism that is used to update Eclipse.

2.6.1 Updating from the Internet

You can update CICS Explorer directly from a web server. IBM will host an update site that
contains updated versions of CICS Explorer. Alternatively, your enterprise might provide an
internal site.

CICS Explorer updates: All CICS Explorer updates will be available from this website:
http://download.boulder.ibm.com/ibmd1/pub/software/htp/cics/updates/explorer/

To update CICS Explorer from the IBM site, proceed as follows:

1. From the Help menu, select Software Updates.

2. From the Installed Software tab, select IBM CICS Explorer, as shown in Figure 2-9.
3. Click Update.
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&7 Software Updates and Add-ons @

Installed Software | Ayailable Software |

Mame Version
;":tiEdipse Enabler for I8M Rational Functional T... 7.0.0.v200807312105-77--7w311919262522

L,_‘.‘L:’sEciipse Modeling Framework (EMF) - org.edi... 2.3.1.v200802051830
L{-].’iErJipse Modeling Framework (EMF) - org.edli... 2.3.1.v200802051830

Q{i:'*—Edipse Modeling Framework (EMF) - org.edl... 2.3.2.v200802051330 -
'%iiEdipse Modeling Framework (EMF) - org.edi... 2.3.1,v200802051330
L Edlipse Modeling Framework (EMF) - org.ecli...  2.3.1.w200802051830

Lt Edlipse Modeling Framework (EMF) - org.ecli...  2.3.2.w200802051830 -

=)= Edlipse Modeling Framework (EMF) - org.ecfi...  2.3.1.v200802051830

;{-f.':Edipse Modeling Framework (EMF) - org.edi... 2.3.1.v200802051330
ﬁiEdipse Modeling Framework (EMF) - org.ecl... 2.3.1.v200802051830
L:j.:iErJipse Modeling Framework (EMF) - org.edi... 2.3.1.v200802051830
L+ Edlipse Modeling Framework (EMF) - org.ecli...  2.3.1.w200802051830
'J{L:EMF Service Data Objects (SDO) - org.edips... 2.3.1.w200802051830
;4.1;:EMF Service Data Objects (SDQ) - org.edips... 2.3.1.v200802051830

@‘—-IBM CICS Configuration Manager 2.1.0,200907000230
i SIBM CICS Explorer 1,0.0,200907301708
Open the '‘Automatic Updates' preference page to set up an automatic update schedule.

Close

=)

Figure 2-9 Software Updates panel

CICS Explorer will now download and install the updates.
If your system administrator supplied you with a URL to use as an internal mirror of the IBM
update site, alter your configuration to remove the IBM update site, and add the internal one:
1. From the Help menu, select Software Updates.
2. From the Available Software tab, select Manage Sites.
3. Select the site that points to:
http://download.boulder.ibm.com/ibmd1/pub/software/htp/cics/updates/explorer/
4. Click Remove.
The IBM site is now removed from the list of update sites. Now add your internal site.
Click Add.
In the next dialog, enter the name of the update site as provided to you by your system
administrator, and click OK.

You can now update CICS Explorer as shown. If the web server that is hosting the update site
requires authentication, you will be prompted for your credentials.

Important: Due to issues surrounding the update mechanism, do not allow CICS Explorer
to save your password when connecting to an update site.
2.6.2 Updating from an archive file
If you are unable to connect to the Internet to update CICS Explorer, it is possible to update

from a local archive file. An archive file is a compressed zip file that contains the same
content that the update site has.
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To update CICS Explorer from an archive file, proceed as follows:

Download the archive file to your local machine, into a location that you can remember.
From the Help menu, select Software Updates.

From the Available Software tab, select Manage Sites.

Click Add, and then click Archive.

On the next dialog, navigate to the archive file that you downloaded.

Click Open, and then click OK.

I

You can now update CICS Explorer (see 2.6.1, “Updating from the Internet” on page 31).

2.6.3 Updating automatically

After you configure CICS Explorer with an update site that the software can access, you can
configure CICS Explorer to automatically search for updates on a regular basis, which
ensures that you are kept up-to-date with new features of CICS Explorer:

1. From the Help menu, select Software Updates.
2. Expand Install/Update.
3. Select Automatic Updates. The panel shown in Figure 2-10 is displayed.

4 Preferences @
type filter text Automatic Updates L >
Capal:ull?es Automatically find new updates and notify me
Connections
+- Help

=) Install Update Update schedule
| (%) Look for updates each time platform is started

{3 Look for updates on the following schedule:

Download options
{1 search for updates and notify me when they are available
(%) Download new updates automatically and notify me when ready to install them

When updates are found
(%) Motify me once about updates

) Remind me about updates every:

[Resb:nre Defaults ] [ Apply ]

7 I QK. H Cancel ]

Figure 2-10 Automatic Update dialog

The dialog in Figure 2-10 then gives options that allow you to specify when the update site
must be checked for new updates. After you make your selections, click Apply and OK.
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2.7 Enterprise deployment

In this section, we discuss the enterprise deployment of CICS Explorer.

2.7.1 Providing local mirrors

If your enterprise does not allow for users to access the Internet, it is possible to set up an
internal mirror of CICS Explorer. Users can install and receive updates from the local mirror.

The CICS Explorer installation archive file can be freely downloaded and stored on an internal
server to allow internal downloads. Alternatively, it can be incorporated into an automated
software delivery system.

Archive files: The archive site files are stored separately on the main update site, where
CICS Explorer is located under the product group WebSphere:

http://www.ibm.com/support/fixcentral/

If you are providing a local mirror for users, you might also want to provide a local mirror of the
IBM update site so that users can update their copy of CICS Explorer. This copy can either be
a local copy of the update archive file or a copy of the entire update site.

The best practice is to provide a mirror of the IBM update site that is regularly updated. This
method allows users to automatically update CICS Explorer from the local mirror with little
intervention, ensuring that users are always using the most up-to-date version of the
software.

2.7.2 Pre-installation customization

34

When considering implementing CICS Explorer within an enterprise, you might want to
provide some customizations that are specific to your organization. For example, you can use
pre-configured connection information to your CICS systems and custom panel layouts for
specific user groups.

CICS Explorer saves customization and preferences within a folder that is known as the
workspace. If you want to provide pre-installation customizations to CICS Explorer, you must
also provide a copy of the workspace that contains the customizations. Also, ensure that your
users start CICS Explorer correctly to use this workspace.

The main process is as follows:

1. Install CICS Explorer using -data <<folder name>> to specify a new workspace.

Workspace folder: Record the location of the workspace folder, because you will need
it later.

2. Make your customizations.
3. Export the created workspace to an archive.
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Customizing perspectives

You can customize CICS Explorer to create new perspectives. Custom perspectives can be
useful to complete certain tasks, for example, when investigating why a certain resource is
failing, it is useful to only see the views that are associated with that resource. Working with
CICS web services might only require the web service, pipeline, urimap, and TCP/IP
operational views. However, creating new application definitions might require the definitional
views.

Important: You cannot add internal update site locations to a customized workspace.

To create a new perspective, you can change and arrange the number of views on display in
the following ways:

» Opening new views

» Closing open views

» Changing the position and size of a view

» Changing the columns that are displayed as part of a view

After the window is arranged as required, proceed as follows:

1. On the menu bar, click Window.

2. Click Save Perspective As.

3. Enter a useful name for the new perspective.
4. Click OK.

The perspective is now saved and is available from the Window, Open Perspective dialog.

Customizing connection details

You can pre-customize CICS Explorer to have predefined connection definitions to the CICS
systems that your users want to connect to:

Proceed as follows:

1. On the menu bar, click Window.
2. Select Preferences — Connections.
3. Enter the connection details.

Tip: When entering connection details, do not enter your own user ID and password;
however, you must enter some text in the user ID field to ensure that CICS Explorer
saves the connection; for example, just enter USER.

4. Click Apply, and then click OK.

After you finish customizing CICS Explorer, you must close it before you can successfully
export the workspace.

Now you can compress the workspace into an archive file to share with your users.

Important: Ensure the integrity of the archive after you create it. Some compression
programs omit folders and files that begin with the *. character. Such files exist in the
workspace.

To consume the customizations, users must extract the workspace to their local machine.
When starting CICS Explorer, they can then specify the location to which they want to extract
the workspace.
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2.8 Plug-ins
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The individual plug-ins are downloaded from the appropriate support sites in the form of a
site.zip file, which contains the executable code and the necessary licence agreements. After
the file is downloaded onto the user's machine, it can be integrated into the installation.

The APA plug-in is available on the following website:

http://www-01.1ibm.com/software/awdtools/apa/

The Debug Tool plug-in is available on the following website:
http://www-01.1ibm.com/software/awdtools/debugtool/

The Fault Analyzer plug-in is available on the following website:

http://www-01.1ibm.com/software/awdtools/faultanalyzer/

Proceed as follows:

1. From the Help menu, select Software Updates, as shown in Figure 2-11.

=
L}

-

By
] Welcome

{’i’ CIizSplex Expl ) cIcsplex Rep] =0

Sepver: TSTO

Qé};

-4 TOOLPLEL (34)
a2 1 TRLE: (0f12)

&) Regions 53 {7} Help Corterits
CHIDZ20E A conr  Search
Reéign I R Cynamic Help
Manage Custorn Documentation
Re-create Search Index

Cheat Sheets

About IEM CICS Explorer

Software Updates, ..

=f= IBM CICS Explorer

Explorer Edit Operations  Administration RTA  WLM  ‘Window | Help

L ——

Figure 2-11 Software Updates menu
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2. Click the Available Software tab, and click Manage Sites.

‘é-aﬁﬂware Updates and Add-ons

| Installed Software | Available Software |

|type filter tex]

[ Mame
| | Qﬂ CICS Explorer

Show only the latest versions of available software
Include items that have already been installed

Version

Add Site...
Manage Sites. ..

)

Open the Automatic pdates' preference page to set up an automatic update schedule.

Figure 2-12 Available Software tab

3. Click Add. In the Add Site pop-up, shown in Figure 2-13, click Archive to select the zip file

that you downloaded.

Available Software Sites

The sites with check marks wil be used to find available software. The others are ignared.

Name
[] %l EMF Update Site
M« http://download.eclipse.org/modeling/e...

[v] < http://winlnx0b.hursley.ibm.com/plugin...
] http:
[¥] ¥l jar:file:C:\Hursley Exp )
V7] <l jar:file:C:\Hursley ExpERtat il
[¥] ¥l jar:file:C:\Hursley Exp

Location: | [jluisHy]

[7] %l hitp://downioad.ecipse.org/modeling/m...
M« http://download.edlipse.org/tools/emf/u...

winlnxOs.hursley.ibm.com/plugins...

Location
http://download.eclipse.org/modeling/emf/u...
hittp:/{download.eclipse.org/modeling/emft/u...
http://download.eciipse.org/modeling/mdt/u... r
http://download.eclipse.org/tools/femf/updat...
http://wininx0b.hursley.ibm.com/plugins/sem/
http://wininx0s.hursley.lbm.com/plugins/sem

|

Export..
@ [ o ][ Cancel l
O] fiiiiok H Cancel

Figure 2-13 Add Site window
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Click OK to close the pop-up.
Click OK to close the Available Software Sites window.
In the Available Software Tab, select the plug-in that you want to install, as shown in

Figure 2-14.
=} Software Updates and Add-ons i =] ]
Installed Software ~ Avallable Software |
Itype filker kext -
Mame | Versian | Install... |
=] \r:] jarfile: Ci\bemplcics-PA-GA, site. zip! |
= [ 000 1BM CICS Perf
Properties |
Add Site... |
Manage Sites. .. |
Refresh |

¥ Show anly the |atest versions of available softwars

¥ Include items that have already been installed

Open the 'Automatic Updates' preference page to set up an automatic update schedule,

=)

Close

Figure 2-14 Plug-in check box

7. Click Install. Eclipse ensures that your selection is compatible with your installation. If
everything is fine, Eclipse prompts you to accept the terms of the license agreement.

8. Agree to the terms of the license, and then click Finish.

9. After the installation is finished, you are prompted to restart CICS Explorer. Click Yes.
After the installation is complete, the Welcome window is displayed to show the new
functionality that has been added to CICS Explorer.
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Interfaces with IBM Problem
Determination Tools: 3270

In this chapter we provide an overview of the interfaces available for interacting with the IBM
Problem Determination Tools through a 3270 display.
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3.1 Problem Determination Tools interfaces: Overview

In this section we discuss the interfaces and features available.

3.1.1 ISPF

To use the Problem Determination Tools with ISPF, you need to ensure that the appropriate
data sets have been allocated. You must also ensure that one or more ways to invoke each of
the installed products have been provided.

3.1.2 CICS

Both Fault Analyzer and File Manager can be invoked under the Customer Information
Control System (CICS).

Fault Analyzer

Fault Analyzer uses an additional component to display ISPF panels that can allow it to
operate as a CICS transaction to view history files and perform interactive reanalysis. This
capability under CICS does not use TSO. It is primarily intended for users who might not have
TSO logon capability on an MVS image, but have a need to review and analyze history file
information about that MVS image. The look and feel of the display is very similar to that of
the equivalent ISPF display.

File Manager

File Manager for CICS (FM/CICS) is a powerful set of utility functions for editing, browsing,
printing, and altering the status of CICS resources. The CICS resources supported are files,
temporary storage queues, transient data queues, and data tables. If you have the authority,
you can also modify the status of the CICS resources. FM/CICS incorporates much of the
functionality of File Manager for z/OS (base) into the CICS environment.
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3.2 Getting started

For most customers, starting a Problem Determination Tools session will be done by menu
selection from an ISPF panel, although there is also the option of using a TSO command.

3.2.1 Application Performance Analyzer

In this section we discuss features of the Application Performance Analyzer.

ISPF

Figure 3-1 shows the Observation List panel, which is the initial display following entry into
the Application Performance Analyzer (APA). Existing entries, previously stored in the
Measurements data set, are displayed; by default, the most recent is at the top. The list can
be reordered and filtered (normally by owner ID). From this panel, you can:

» Schedule a new measurement session, for either an executing or future job
» Review previously collected measurements.

Use the SHOW and HIDE primary commands to display and hide the full list of commands
available at this point.

Entering a / in the left hand column of one of the line entries will display a pop-up window
containing a list of all the line commands you can use for that entry, and you can then select
from the list.

File View Navigate Help

ROZ2: IBM APA for z/0S Observation List (CAZO) Row 00001 of 00124
RegqNum Owned By Description Job Name Date/Time Samples Status
0355 DNETO74 Doug SAMII1 wit DNETOT4P May-26 16:13 2,611 Ended
0350 DMET356 IXGLOGR May-25 15:20 1,000 Ended
0349 DNET356 MASS Test CICSAORE May-25 14:59 10,000 Ended
0348 DMET358 CICSCMAS May-25 14:51 1,000 Ended
0347 DMET424 C/C++ test DNET424C May-17 13:33 499 Ended
0346 DMET424 C/C++ test DNET424C May-17 13:32 18 Ended
0345 DMET424 C/C++ test DNET424C May-17 13:25 296 Ended
0344 DMET424 CICSAOR1 May-14 8:44 10,000 Ended
0343 DMET424 CICSAOR1 May-14 8:41 10,000 Ended
0342 DMET424 CICSAOR1 May-14 8:39 10,000 Ended

to measurement task id CAZO.

NEW to start a measurement.

Welcome to IBM APA for z/0S8 ISPF Version 10.10D. You are currently connected
Enter CONNECT for an alternate connection,
VERSION for version information,

Command ===> _ Scroll ===> PAGE
Fl=Help F2=Split F3=End F4=Jump F5=Rfind F7=Up F8=Down
F9=Suwap Flo=Left F1l1l=Right F12=Cancel

Figure 3-1 Initial display

CICS

There are no CICS considerations in regard to the APA.
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3.2.2 Debug Tool
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In this section we discuss features of the Debug Tool.

ISPF

Debug Tool has included with it a number of utilities, listed in the initial display panel upon
selecting Debug Tool from your ISPF display (Figure 3-2).

0 Job Card
Create Job Card image.

1 Program Preparation
Convert, compile, assemble or link edit program.

2 Debug Tool Setup File
Manage setup files and start debug session in TSO foreground or batch.

3 Code Coverage
Measure code coverage in programs.

4 IMS TM Setup
Update Language Environment run-time options in IMS. Create message region.

5 Load Module Analyzer
Analyze load modules and each CSECT in the load module,

68 Debug Tool User Exit Data Set
Option ===> _

Fl=Help F2=Split F3=Exit F7=Backward F8=Forward F9=Suap
Fl12=Cancel

Figure 3-2 Utilities selection

An actual debug session is not started from an ISPF menu selection. Options selected, both
when a program is compiled and when it is executed, control the starting of a debug session.

The screen capture in Figure 3-3 depicts the initial display seen upon entering a debug
session. It provides an interactive interface with four windows that enable single-step
debugging, dynamic patching, and breakpoint setting:

» A monitor window displays the status of items you select, variables and registers. You can
view, monitor, and alter application variables or storage in real time.

» A source window displays the program code, highlighting the statement being run. In the
prefix area of this window, you can enter commands to set, display, and remove
breakpoints.

» A log window records and displays your interactions with Debug Tool and can show
program output. The information that you see in this window is included in the log file.

» A memory window (swappable with the log window) helps you display and scroll through
sections of memory. You can update memory by typing over existing data with new data.
The memory window keeps track of addresses for easier navigation.
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3.2.3 Fault

Using the Debug Tool source window (Figure 3-3), you can monitor application code while an
application runs. You can also debug applications written in a mix of COBOL, C, C++, PL/I, or
Java languages without leaving the tool. You can include Assembler programs in this mix and,

using the disassembly view, you can debug programs compiled with the NOTEST compiler
option or applications that include other languages. You can use commands to dynamically
patch or alter the value of variables and structures and to control the flow of an application.

coBOL LOCATION: SAM1 initialization

Command ===> Scroll ===> PAGE
MOMITOR —#----1----#----2-———4-—--3--—-4--——-4-———4----5--—-+---—F- LINE: O OF O
HOKOK KKK KKK ERKKKKKERKKRKKRKRKRKEKKXRKXKAKEX TOP OF MONITOR %% % X X K K X % K K XK XK K K 5K K K XK XK K K K K X K X XK X X X|

HOKOK KKK KKK ERKKKKKERKKRKKRRKKRKXXXEX BOTTOM OF MONITOR % X % % X % % X X X X K K 3K K K X XK K 5K K K X K X X X X X|

SOURCE: [JSAML #----1---—#----2--— 43— g-——4-—--5-—--+ | INE: 1 OF 467

PROGRAM:  SAM1
Sample program for the ENTERPRISE COBOL Compiler

AUTHOR : Doug Stout
IBM PD TOOLS
LOG O@----+----1----+----2----4-——-3----4-———-4----4----K----+----6 LINE: 9 OF 12

*
*
*
*
x

lolok&} EQA1872E An error occurred while opening file: INSPPREF. The file may not

0012 exist, or is not accessible.
PF 1:7 2:STEP 3:QUIT 4:LIST S5:FIND B6:AT/CLEAR
PF T:UP 8: DOWN 9:G0 10:Z0OOM 11:Z00OM LOG 12:RETRIEVE

Figure 3-3 Debug session starts

CICS

The Debug Tool Control utility is a CICS transaction, transaction id DTCN, which enables the
user to identify which CICS programs to debug. When the required debug session starts, the

initial display is produced as shown in Figure 3-3.

Analyzer

In this section we discuss features of the Fault Analyzer.

ISPF

Figure 3-4 shows the Fault Entry List panel, which is the initial display following entry into
Fault Analyzer from an ISPF menu selection. Existing entries, previously stored in a Fault

History data set, are displayed; by default the most recent is at the top. Views can be used if
the containing dataset has been defined in the Fault Analyzer options datasets. The list can

be reordered and filtered by column and wildcard specification. To work with entries from a

different history file, overtype the displayed data set name and press Enter. History files can

be managed through the Fault Entry List panel; fault entries can be copied/moved to other

history files.
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File Options View Services Help

IBM Fault Analyzer - Fault Entry List Top of data

Fault History File or View : _FAULTANL.V10R1 HIST'

{The following line commands are available: ? (Query), V or S (View saved
report), I (Interactive reanalysis), B (Batch reanalysis), D (Delete), H
(Duplicate history), C (Copy fault entry), M (Move fault entryl, X (XMIT fault
entryl .}

F01423 DDSO71L DDSOT1 DEMOMVS SOCT 2010/05/27 00:23:27
FO1422 DNET8683 DNET868 DEMOMVS S522 2010/05/26 23:05:46
Fo1421 DDSO71L DDSO7T1 DEMOMVS SOCT 2010/05/26 22:58:31
Fo1420 DDSO71L DDSO7T1 DEMOMVS 8OCT 2010/05/26 22:57:46
FO1419 DNET868 DNET868 DEMOMVS 5522 2010/05/26 22:23:18
F01418 DNETO74P DNETO74 DEMOMVS SOCY 2010/05/26 15:57:47
FO1417 DNETD74X DNETO74 DEMOMVS SOCY 2010/05/26 15:55:48
FO1416 DNETO74X DNETO74 DEMOMVS SOCY 2010/05/26 15:51:08
FO1415 DNET6246 DNET624 DEMOMVS S0OC4 2010/05/26 15:36:20

Command ===> _ Scroll ===> CSR
Fl=Help F3=Exit F4=MatchCSR F5=RptFind FB=Actions FT=Up
F8=Down Flo=Left Fl1=Right F12=MatchALL

Figure 3-4 Initial display

Interactive reanalysis, initiated from this panel, runs under ISPF and enables you to navigate
through a formatted, structured view of a fully detailed reanalysis. This Fault Analyzer mode
enables you to view working storage and control blocks at the time the dump was written. The
ISPF interface has many point-and-click fields for easy navigation through the interactive
reports. Interactive reanalysis can also be performed against system dumps. CICS abends
can only be viewed using interactive reanalysis.

CICS

Required CICS resource definitions, including the definition of the transaction required to start
Fault Analyzer, are provided in a sample job supplied with the code. These need to be
installed in any CICS system where support for Fault Analyzer is required. The default
transaction identifier is IDI, though this can be easily changed.

The CICS interface is mostly identical to the ISPF interface. Details of the differences are
listed in the chapter “Using non-ISPF interfaces to access Fault Analyzer history files” of the
IBM Fault Analyzer for z/OS User’s Guide and Reference.

Real-time

Fault Analyzer provides abend invocation exits for CICS and batch, in both LE and non-LE
environments.

Software includes exit programs (for CICS, IBM Language Environmentand z/OS systems)
that it adds to the normal failure processing for these environments. When an application
failure occurs in any of these environments, the Fault Analyzer exit starts real-time analysis.
After failure processing, you can view the analysis report in the job output or through the Fault
Analyzer ISPF interface.

Batch

Batch reanalysis generates a new analysis report. This report is based on the dump and
information gathered in real time, but with potentially different options specified, or with
program source information made available.
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3.2.4 File Manager

In this section we discuss features of the File Manager.

ISPF

Figure 3-5 shows the Primary Option panel, which is the initial display following entry into the
base component of File Manager. Similar initial panels are displayed as the entry point to
each of the three other File Manager components.

Process DOptions Help

File Manager Primary Option Menu

0 Settings Set processing options User ID . : DDSO71

1 View View data System ID : DEMOMVS
2 Edit Edit data Appl ID . : FMN

3 Utilities Perform utility functions Version . : 10.1.0

4 Tapes Tape specific functions Terminal. : 3278

5 Disk/VSAM Disk track and VYSAM CI functions Screen. . : 1

B OAM Work with OAM objects Date. . . : 2010/05/31
T Templates Template and copybook utilities Time. . . : 21:26

8 HFS Access Hierarchical File System

S WebSphere MQ List, view and edit MQ data

X Exit Terminate File Manager

Command ===> _

Fl=Help F2=Split F3=Exit F4=CRetriev FT7=Backward F8=Forward
F9=Swap Fl0=Actions F12=Cancel

Figure 3-5 Base Primary Option Menu

A full list of functions available through ISPF panels is given in the “Panels and Fields” chapter
of the IBM File Manager for z/OS User’s Guide and Reference. Here we provide a partial list:

View and Edit datasets with DBCS support

Create datasets of different types and initialization settings
Display user storage

Display load modules

Compare datasets

Display Websphere MQ managers and queues

Display of raw disk layout information

OAM object view, edit and copy/conversion

USS and HFS access

VVYyVYyVYVYVYVYYVYY

CICS

Required CICS resource definitions, including the definition of the transaction required to start
File Manager, are supplied with the code. These need to be installed in any CICS system
where support for File Manager is required. The default transaction identifier is FM, though
this can be easily changed.
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3.3 Interface customization

In this section we discuss features for Interface customization.

3.3.1 Application Performance Analyzer

You can use the PREF (PREFerences) command to set preferences for general display
settings. Put a slash “/” beside an option to select it (Figure 3-6).

File View Navigate Help

R Global User Preferences

Enter "/" to select an option

R £ Action bar visible on panels
/ Use 3270 graphic characters
_ Show command line in popup panels
7/ Show long descriptions on multiple lines

Suppress use of special +/- character

Figure 3-6 Setting APA preferences

3.3.2 Debug Tool

After a debug session has been started, commands and special panels can be used to
perform the following tasks:

Hide or display a window

Change the sizes of windows

Change PF key settings

Change the window arrangement

Change the colors used

Change Debug Tool session settings

Change profile settings

Save customization settings to file and restore between sessions

vVVyVYyVYVYYVYYVvYYyY

Detailed instructions for performing these tasks can be found in the “Customizing your
full-screen session” chapter of the User’s Guide.
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3.3.3 Fault Analyzer

The Fault Analyzer 3270 interface can be customized by selecting the View pull-down from
the top of your display (Figure 3-7).

File Options View Services Help

IBM Fault Anal _ x. Add Blank Lines Line 1 Col 1 80
Command ===> 2. Remove Blank Lines Scroll ===> CSR
*. Add Help Text
Fault History 4. Remove Help Text
5. Preferred formatting Width. ..
{The following 6. Column Configuration... vV or § (View saved
report), 1 (In 7. Refresh s)., D (Delete), H
(Duplicate his t entry), X (XMIT fault
entryl) . ¥
Fault_ID Jobs/Tran User_ID Sys~Job Abend Date Time
FO1558 LAB3 DNET418 CICSAORL ATNI 2010/06/10 19:14:06

Figure 3-7 Setting FA preferences

The generated reports can be modified using a Formatting User Exit. A formatting user exit
uses an HTML-like language to change the layout of presented information.

3.3.4 File Manager

Many of the processing operations performed by File Manager utilize default values that can
be set from within the File Manager application (Figure 3-8). By adjusting these values, you
can customize File Manager so that its behavior is best suited to your needs. Your settings for
these options are stored in your ISPF profile, and are invoked when you log in, regardless of
which workstation you use. You can update these default values by accessing the relevant
processing option panel, in either of the following ways:

» From the File Manager Primary Options Menu for any of the components, select Option 0
(Settings).

» From any File Manager panel, use the Options pull-down menu to select the required
processing options type.

Process Options Help
File Man — 1. Print settings
Command 2. System settings
3. Tape processing options
0 Setti 4. Job card specifications User ID . : DDSOT1
1 View 5. Compiler language selection System ID : DEMOMVS
2 Edit 6. COBOL compiler specifications Appl ID . : FMN
3 Utili 7. HLASM compiler specifications Version . : 10.1.0
4 Tapes 8. PL/I compiler specifications Terminal. : 3278
5 Disk/ 9. Editor options Screen. . : 1
6 OAM 10. VSAM Edit sharing options Date. . . : 2010/06/11
7 Templ 11. Temporary Data Set Allocations Time. . . : 01:47
8 HFS 12, Output Data Set Allocations
9 MWebSp 13. Trace options
X Exit 14. ISPF settings

Figure 3-8 Setting FM preferences
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Using the IBM Problem
Determination Tools
Graphical User Interfaces

This chapter provides an overview of the graphical user interfaces (GUIs) available for
interacting with the IBM Problem Determination Tools. We assume that the current version of
plug-ins (V11) have been downloaded and installed according to the readme text supplied
with each one.

The illustrations provided were created with the Problem Determination Tools GUIs installed
into CICS Explorer. However, their function will remain the same in any Eclipse-based
platform. The Rational Developer for System z provides additional integration that is also
described in this chapter.
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4.1 Problem Determination Tools Plug-ins: Overview

Using the supplied Eclipse plug-ins, the IBM Problem Determination Tools can be driven
through a graphical user interface (GUI). Each plug-in must be installed into an Eclipse-based
platform such as IBM CICS Explorer or Rational Developer for System z, and the
complementary server support needs to be configured on the host.

The PD Tools GUIs provide a workstation alternative to the z/OS ISPF interface. With this
new interface, existing application developers and system programmers can experience
productivity gains over the traditional “green screen” interface. The new interface can also
lower the learning curve for new z/OS developers, making them proficient more quickly by
providing an Eclipse-based interface to the z/OS tools that is easier and more familiar for new
hires to learn to use.

4.1.1 Getting started

These Eclipse-based plug-ins can be installed into most Eclipse-based platforms. Free
Eclipse-based platforms such as CICS Explorer and IMS Explorer are available from IBM.
Also, the plug-ins can be installed into the Rational Developer for System z (RDz), which
provides an Eclipse-based Intergrated Development Environment (IDE).

The first step in installing the PD Tools plug-ins is to select the Eclipse-based platform into
which they will be installed. After selecting and installing the Eclipse platform, you must
download and install the PD Tools plug-ins. This section describes how to install the plug-ins
into CICS Explorer; similar steps will be used for other Eclipse-based platforms.

Downloading the PD Tools plug-ins

Plug-ins are available for the Application Performance Analyzer for z/OS, Debug Tool for
z/OS, Fault Analyzer for z/OS, and File Manager for z/OS. The plug-ins can be downloaded
from the Problem Determination Tools website:

http://www-01.1ibm.com/software/awdtools/deployment/pdtplugins/

Rational Developer for System z users: The existing plug-in interfaces to Fault Analyzer
and Flle Manager must be uninstalled from the shipped version of RDz. The latest versions
must be installed from the download page. The File Manager GUI has an installation
manager install option; ensure that the correct plug-in is downloaded.
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Each of the plug-ins has an associated link to its respective download page (Figure 4-1).

Also, a link to the CICS Explorer download page is included in the list.

Training and certification

Problem Determination . .
Tooks Plugdins IBM Problem Determination Tools Plug-ins

Library

News The IBM Problem Determination Tools plug-ins, when used with an Eclipse-based platform like
How to buy CICS Explorer, provide easy access through a graphical user interface (GUI) on the workstation to

the power of the host IBM Problem Determination Tools — Application Performance Analyzer for
205, Debug Tool for Z708, Fault Analyzer for 2705, and File Manager for 2085,

- [BM =oftware for System z

- System z servers

- CIC5 Tools

- Rational Developer for System

. IBM Fil= Manager Plug-in for Eclipze

= Buzinezs flexibility
\CICS Explorer

IBM Debug Tool Plug-in for Eclipse

= SOA for System z

Services
Support Downloads
ﬂ)escription
Related links IBM Application Performance Analyzer Plug-in for Eclipse

IBM Fault Analyzer Plug-in for Eclipze

Link

Link to download page
Link to download page
Link to download page
Link to download page

Link to CICS Explorer page

N

J

Figure 4-1 Links to download pages

Clicking the Link to download page for each of the plug-ins will show a description of the
plug-in, features, prerequisites, and installation instructions. Also, the “Readme PDF” that

provides technical details and instructions for the plug-in is available for download.

Lastly, the plug-in can be downloaded via HTTP. Clicking HTTP under the Download
Options will begin the download. Select the version of the plug-in that corresponds to the

version of the tools installed on your host system. This example uses version 11 of the host

products (Figure 4-2).

APA Plug-in \V10.1.1.0 Readme PDF

APA Plug-in V11.1.0.3 Readme POF

Download package

supports the following languages:

« US English
¢ Japanese
+ Korean

Download RELEASE DATE LANGUAGE

APA Plug-in10.1.1.0 14 May 2010 U5 English

US English 32760

UUS English 32788

Mote that, aside from the LANGUAGE column defined in the download table below, this plug-in

SIZE(Bytes) Download Options

8118138 HTT

=]

1 Aug 2011 UUS English

' APA Plug-in V11.1.0.3

10178560

=)

Figure 4-2 Download options example
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Installing the PD Tools GUIs
After downloading each of the plug-ins to a location of your choosing, you can begin the
installation process:

1. Extract all of the compressed files from the Application Performance Analyzer and the
Fault Analyzer zip files (Figure 4-3).

Now the plug-ins are ready to be installed into CICS Explorer.

ﬁ] APA_plugin_V11103.zip ﬁ] DT_plugin_V11100.zip
0,938 KB 11,103 KB

ﬁ] FA_plugin_V10102.zip ﬁ] FM_plugin_V11100.zip
22,750 KB 6,894 KB

,J APA_plugin V11103 ,J FA_plugin_ V10102

Figure 4-3 Compressed and extracted plug-in files

2. Start the CICS Explorer and locate Help in the action bar menu.
3. Click Help and select Install New Software (Figure 4-4).

«+ |BM CICS Explorer

Explorer Edit Project Search Window Help

= @ Welcome

L [ LA T

[y Data Sets & & z/OS UNIX Files (@ Help Contents

Qualifier: %7 Search
Dynamic Help

Manage Custom Documentation
Re-create Search Index

Cheat Sheets
About IBM CICS Explorer

‘ Install New Software... '

N -

Figure 4-4 Selecting “Install New Software”
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4. In the “Install” pop-up, type in the location of the first plug-in you want to install, or click
Add to locate the plug-in file.

5. In the “Add Repository” pop-up, click Archive and then navigate to the location of the
plug-in. Select the plug-in and click Open (Figure 4-5).

w3 - O]
Available Software
Select a site or enter the location of a site. \jl__

Work with: | type or select a site v
Find more software by working with the "Available Software Sites” preferences.

W
MName
DO TS e
Location: | http://
o Repository archive .%
L) - -
Select All D Lookin: | (5 V11 GUIs 3-28-11 > © % e @~
Details \_‘5 DAPA_plugin_V11103
CoFA_plugin_Vv10102
By Recert {21 APA_plugin_V11103.zip
Show only the latest versions of a . EIDT_plugin_V11100.zip
Group items by category AIFA_plugin_v10102.zip

Deskop | || FM_plugin_Vi1100Zip| |
Contact all update sites during insf

My Documents
@ =)
2 g8
My Computer
User- - ‘} Forsre FM_plugin_v11100.2p (]
My Metwork  Files of type: = jarzip 2

Figure 4-5 Selecting the plug-in repository

6. Click Open to add the repository to the dialog box, and then click OK to display the
contents of the plug-in file in the “Install” pop-up.

a. Now the plug-in components ought to be shown in the dialog box,
b. However, if the components are not shown, unselect “Goup items by catagory”.

7. Select the components that are to be installed and click Next. Click Next again, and finally
click Finish to install the plug-in.

8. Repeat this process for each plug-in. Note that the Fault Analyzer plug-in (IDIPlugin.zip),
and the Application Performance Analyzer plug-in (APA_GUI_plugin.zip) files are within
the extracted files from the downloaded zip files (Figure 4-6).
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S (=X

«* Install
Available Software
|
Check the items that you wish to install. :)ll_
Add... |

Work with: | dministrator/Desktop/CICS Explorer/V11 GUIs 9-28-11/FM_plugin_V11100.zipl/ M [
Find more software by working with the "Available Software Sites" preferences.

Version

e
&= IBM File Manager plug-in (Required) 11.1.0.201107071342
11.1.0.201107071342

&= IBM File Manager plug-in EMF runtime (Optional)
&= IBM File Manager plug-in Translations (Optional) 11.1.0.201107071342

[ Select All ] [ Deselect All ] 3 items selected

Details

Show only the latest versions of available software [T Hide items that are already installed

[ Group items by categod) What is already installed?

Contact all update sites during install to find required software

@

Figure 4-6 Install plug-in components

The following warning (Figure 4-7) might pop up, indicating that the plug-in is being
installed. After each plug-in installation, you will be prompted to restart the CICS Explorer.
It is best that you do so to ensure successful plug-in installations.

«* Security Warning = @ﬁ

1\, Warning: You are installing software that contains unsigned content. The
—£ authenticity or validity of this software cannot be established. Do you

want to continue with the installation?

[ OK ‘ l Cancel ] l Details >>

Figure 4-7 Security warning
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9. After installing the plug-ins, click the action bar item Window (Figure 4-8).

10.Select Show View and Other to view the available views. You can also select Show
Perspectives and Other to view the different installed perspectives.

However, the Flle Manager plug-in is installed as a view and will not be seen in the list.

«+ IBM CICS Explorer
Explorer Edit Project Search Window Help

LY - : L - Open perspective r

Show View » ( Other... Alt+Shift+
I, Data Sets & % z/OS UNIX Fil C o )t
Qualifier: Save Perspective As...

Reset Perspective...

Navigation 4

Preferences

Figure 4-8 Show view dialog

The APA/GUI, Debug, Fault Analyzer, and File Manager view folders are visible, which
indicates that the plug-ins have been installed (Figure 4-9).

«' Show View = @ﬁ

= General

(= = APA/GUI D)

= CICS SM Definitions

= CICS SM Operations

= CICS SM Other

= Debug

= Fault Analyzer

= File Manager

= Help

= SM Administration Definitions
= SM Administration Operations
= z/0S

HIIH(HHH\IHH

Cancel

Figure 4-9 Show view list
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4.1.2 Working with views and perspectives

Each perspective is composed of a collection of views. The perspectives can be modified to
meet your needs by opening additional views, moving and shaping existing views, and closing
unneeded views.

Changing perspectives
To change the perspective, proceed as follows:

1. From the action bar menu “Window”, select Open perspective and Other (Figure 4-10).

«+ IBM CICS Explorer
Explorer Edit Project  Search  Window Help

LY - : - Open perspective b 4 CICS SM
Show View 4
Iy Data Sets & % z/OS UNIX Fil ( Other... )
Qualifier: Save Perspective As...
Reset Perspective...
Navigation »
Preferences

Figure 4-10 Changing Perspective

2. Select Other to open the “Open Perspective” pop-up (Figure 4-11). This pop-up lists the
available perspective selections. Notice that “Debug”, “Fault Analyzer Perspective”, and
“APA/GUI” are available in the list due to installing the corresponding plug-ins.

«*Open Perspective @

1 APA/GUI

& CICS SM (default)

% Debug

SXFault Analyzer Perspective
E4PD Toals

‘OResource

%8 SM Administration

v.j Zf'OS

[ Show all

Cancel

Figure 4-11 Open Perspective pop-up

3. Select a perspective to populate the CICS Explorer with the views corresponding to the
perspective.
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Opening views

Each perspective is a contains a predefined collection of views.

To add additional views to the perspective, proceed as follows:

1. From the action bar menu “Window”, select Show View and Other (Figure 4-12). This
action opens the “Show View” pop-up, which lists the available perspective folders.

. IBM CICS Explorer

A

i (wil = 5 .
(it Data Sets 2 % z/OS UNIX Fil
Qualifier:

Explorer Edit Project - Search Window Help

Open perspective
Show View

Save Perspective As...
Reset Perspective...
Navigation

Preferences

'

» (Other._. Alt+Shift+Q, Q ) |

Figure 4-12 Opening a view

2. Expand the folders to show a list all of the related views. Any view from any perspective

can be opened within any second perspective. In this example the File Manager view

“Systems Information” will be opened in the z/OS Perspective.

3. Select the view that is to be opened in the current perspective and click OK, The selected
view is opened in the current perspective (Figure 4-13).

w*Show View

=%

== General

== APA/GUI

== CICS SM Definitions
+-(= CICS SM Operations
+- = CICS SM Other
== Debug

== Fault Analyzer

== File Manager

== Help

== /05
(@ Data Sets
& Jobs
& z/OS UNIX Files

@ystems InformatioD

== SM Administration Definitions
== SM Administration Operations

OK

I ’ Cancel

Figure 4-13 Show view pop-up
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Moving and shaping views

The views that are open in a perspective can be moved to new locations, and shaped to a

customized form factor (Figure 4-14):

1. To shape a view, left-click the edge of a view and drag to the desired shape.

2. To move a view, left-click the title tab of the view, and drag it to a new location.

A

% z/OS UNIX Files »v =8

= Properties | & Console| O Progress@ Systems Information EZ’D

= [l DEMOMVS.DEMOPKG.IBM.COM-1960 - DEMOMVS:
=5 Data Sets
= i) Message Queue Managers
=% Browse MQ Managers
«-B8 UNIX System Services
User: + 1 9.30.128.24-3960 - F6

| & 7/05 |

Figure 4-14 Moving a view
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After dragging the view to the new location, it will stay at that location until the perspective or
view is closed (Figure 4-15).

. | & z/05 |
11X FilesCi Systems Information 29 -0 -
BeEE~
PKG.IBM.COM-1960 - DEMOMVS:
= Managers
Managers
hervices
) - F6
= Properties 2 - E Console| & Progress I A
Property
@I v -0
User:
[
: 2 - DemoMVS

Figure 4-15 Result of moving a view
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Saving a perspective

After the perspective is set up with the additional views that you added, the unneeded views
are closed, and the views are located and shaped to your preference, you can save the
perspective for future use. For example, opening the Fault Analyzer view in the Debug Tool
perspective will allow you to work with fault entries while debugging.

To save a perspective:

1. From the action bar menu “Window”, select Save Perspective As (Figure 4-16).

The “Save Perspective As” pop-up shows a list of the existing perspectives. You are
allowed to overwrite a perspective by simply clicking the perspective name. You can also
create a new name for your modified perspective.

«*1BM CICS Explorer
Explorer Edit Project Search = Window Help
L ; P - Open perspective 4

L.
- Show View [
I, Data Sets | ‘= z/OS UNIX Files | & =

@ave Perspective .ﬁ.SD =
Reset Perspective... |
Navigation rF

= DEMOMVS.DEMOPKG.IBM.C
+-7 Data Sets Preferences
-7 Message Queue Managers
% Browse MQ Managers
=B UNIX System Services
+- 1 9.30.128.24-3960 - F6

Figure 4-16 Saving a perspective
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2. Click OK to save the perspective you have set up, and add the saved perspective to the list
of perspectives to choose from (Figure 4-17).

.’ Save Perspective As...

Enter or select a name to save the current
perspective as.

Name{ z/OS New]

Existing Perspectives:

E1apa/GUI

% CICS SM (default)
#¥Debug

Z% Fault Analyzer Perspective
£LPD Tools

i Resource

#SM Administration
«1z/0S

I OK l [ Cancel

Figure 4-17 Save Perspective As

4.2 Application Performance Analyzer

The Application Performance Analyzer (APA) plug-in enables application developers and
systems programmers to analyze the performance of z/OS applications using Application
Performance Analyzer for z/OS with a graphical user interface (GUI).

4.2.1 Introduction

The Application Performance Analyzer graphical user interface (APA GUI) can be used for
submitting new observation requests and for navigating the performance analysis reports
generated from observation requests.

Host requirements

For the V11.1.0.2 plug-in, use Application Performance Analyzer for z/OS V11.1, with PTF
UK67481 (Base) for APAR PM34080 or later.

The graphical user interface

After installing the APA GUI into the CICS Explorer, you can begin creating observations and
viewing observation reports.
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4.2.2 Opening the APA plug-in perspective

To access the APA for z/OS GUI, proceed as follows:

1. Click Window — Open perspective — Other (Figure 4-18)

«*IBM CICS Explorer

i : I g

Qualifier:

', Data Sets & e: z/OS UNIX Fil

Explorer Edit Project  Search | Window Help

Open perspective
Show View

Save Perspective As...
Reset Perspective...
MNavigation

Preferences

P & CICS SM

g <..._ Other... )

=

Figure 4-18 Open perspective

2. From the resulting panel, select APA/GUI and click OK (Figure 4-19).

« Open Perspective

S=] X

(| APA/GUI

¥ CICS SM (default)

# Debug

2% Fault Analyzer Perspective
E5PD Tools

[5Resource

£&SM Administration

vﬁ ZJI'IDS

1 Show all

ok

Cancel

Figure 4-19 Select APA/GUI
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3. If a Logon dialog is not displayed, click the arrow button in the top left corner of your panel
(Figure 4-20).

21BM CICS Explorer
Explorer Edit Project - Search Windo

= . A
LJT Z"“:IT

[ STC View & kA
= = DEMOMVS R.
= CAZ0 |

Figure 4-20 Connect APA

4. When the logon dialog pop-up is displayed, enter the Host Address, Host Port, and your
TSO userid and password to connect to z/OS. Contact your system administrator for this
information if you do not have it.
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5. Open the File Manager plug-in view (Figure 4-21).

.>Logon to z/0S ==l X

Connection Settings
Host Address: /'DEMOMVS.DEMOPKG.IBM.COM

Host Port: 2001

[1Hide Connegtion Settings

TSO Ia: DDS0200
TSO Password F“*******

Save password

| OK | | Cancel

Figure 4-21 Log on to APA on z/OS

The fields that you need to fill in can have the following values:

— Host Address: The z/OS server where the Application Performance Analyzer for z/OS
GUI communications (listener) is installed. This is the host address of the machine.

— Host Port: The port where the z/OS Application Performance Analyzer server is
listening. This is the port number that the listener has been configured to use.

— TSO ID: Your logon TSO ID.
— TSO Password: The password for your TSO ID.

The address, port, and TSO ID are saved as a Network Connection Preference the first
time they are entered. If any are changed in a subsequent login, they are not saved as a
preference, but kept only for the connection session.

The Network Connection Preferences pop-up includes the settings to change and save
these preferences.
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6. Access the preferences page by selecting Window — Preferences — APA/GUI —

Network Connections (Figure 4-22).

The Network Connections preferences are the default connection parameters used in the
logon dialog. You can select the default APA STC (Started Task) from the pull-down menu

labeled “Other” that is a list of active APA STCs, or you can type it in.

> Preferences @

Network Connections v
= APA/GUI ” APA GUI Connection
T Host Address: DEMOMVS.DEMOPKG.IBM.COM
Workspace
Logging/Debug Host Port: 8001
Network Connectior TS0 Id: DDS0200
Report D load C
eport bownioa : TSO Password: | *fksok
Source Program Mz
= CICS Explorer Default APA STC:  CAZB Other : v
= Debug Tool
= Eclipse platform
Capabilities
Network Connectior
Darcrnactiviac hd [ R
. 5 estore Defaults] l Apply ]
@ [ OK ] ’ Cancel ]

Figure 4-22 Network Connections preferences

7. Click Apply to save the changes to your workspace, where they can be used for future

connection attempts.
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After a successful connection to z/OS has been established, the Application Performance
Analyzer for z/OS GUI automatically populates with the Observations List of the remote
repository Default APA STC (Figure 4-23).

1*1BM CICS Explorer =103
Explorer Edit Project - Search Window Help

i A ] =|E apa/GuUI| 7
[=]STC View & = O |/k~] APA Observations List (CAZ0) - Remote $ & DI 2 E ¥ =0
R... Owne... | Description Job N... | Date/Time | Samp... Status |~/
- = DEMOMVS 1123  DNETO... Dougs Sample DNETO... Sep-20 11:51 3 Ended -

= CAZO0 1121 DNETO... Perf problem in ECAT... CICSA... Sep-13 13:34 20,000 Ended

1120 DNETO... Perf problem in ECAT  CICSA... Sep-1313:26 20,000 Ended

@ 1111 DNETO... DNETO... Sep-1312:18 30,000 Steps

= 1102 DNETO... DNETO... Sep-13 12:12 30,000 Steps

1101 DNETO... CICSA... Sep-1310:25 20,000 Ended

1073 DNETO... CICS Sample CICSA... Sep-0608:12 50,000 Ended

= 1063 DNETO... CPU Bound Sample DNETO... Sep-0608:02 50,000 Steps

- = = 1054 DNETO... I/O Bound Sample DNETO... Sep-06 07:58 50,000 Steps [,
] STC Properties & = | e VS e ———————————— =
Property | Value il ‘ 2
DSNHLQ APA.V1iR1 ElReports (1123) &= El & ~ =0
Job CAZ0
Started  2011-10-03 17:18:3
Sysplex  CAZPLEX
Version 11.10I

= B4 filter (*) - 690 observations @ Remote (DDS0200) -
Figure 4-23 APA connected to host

4.2.3 Working with the APA perspective
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The APA perspective is a collection of menus and views to display and provide functions to
multiple components of Application Performance Analyzer at the same time. The major views
include these:

» STC View, which lists all active started tasks
» Observations List View, which lists all observations

» Observation Detail View, which provides details of an observation
» Reports List View, which lists all reports for an observation

» Report View, which displays an individual report

Main menu action bar

At the top left of the APA GUI is the Main Menu Bar. The Explorer pull-down menu allows you
to connect, disconnect, and exit APA. The Search menu controls the search actions. The
Window pull-down lets you select the views within the perspective, and work with your
preferences. Finally, the Help menu gives access to help topics for the APA GUI (Figure 4-24).

« |BM CICS Explorer
@(plorer Edit Project Search Window He@

A i P =

Figure 4-24 Main menu action bar
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Status line

At the bottom of the APA GUI is the status line. The far left icon is the FastView button, this is
where a view can be minimized to an icon in the status bar. You can click this icon at any time
to open or minimize the view. Next is the Observation view status information, this gives detail
about the Observations in the Observations View, the filter that is in use (“*” is a wildcard),
and the number of displayed observations. The application status information is the indicator
for connection to the host. Finally, the Job Progress information informs you about the status
of long running tasks (Figure 4-25).

<] ) & N

=0

ter (*) - 690 observations) CO Remote (DDSOQO@E@WHlOadiHQ Reports: (35%) @)w

Figure 4-25 Status line

STC view

The STC view lists all of the APA tasks running on the sysplex that the APA GUI is connected.
This view allows for you to switch between the started tasks to view separate observations
and observation lists. The STC Properties view lists the properties for the selected started
task (Figure 4-26).

«*|IBM CICS Explorer

Explorer Edit Project - Search Windq
i e A

E1STC View = Okl
= DEMOMVS

& CAZ0 R

[ STC Properties & Bl
DSNHLG APAV1iR1 =R
Job CAZD ¥

Started 2011-10-03 17:18:30
Sysplex CAZPLEX
Version 11.101I

Figure 4-26 STC views
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Observations list view

The observation list view is where a majority of the functionality of the APA GUI reside. From
this view you can view a list of all the observations submitted for the started task, and sort
them based on columns or user defined criteria. Use the context menu to perform a variety of
observation related tasks (Figure 4-27).

=] %
Jow Help
& |1 APA/GUI ”
' O |[F~] APA Observations List (CAZ0O) - Remote By IO e B ¥ =0
R... Owne... | Description Job N... | Date/Time | Samp...| Status D{ ~|
- 1124 E pNETO... DNETO... Sep-22 10:41 10,000 Steps Ker=
112 0001 IKJEFTO1 ... Sep-22 10:42 8 Ended Ke
112 0002 IEFBR14 C... Sep-22 10:42 Failed Ke
112 0003 IDCAMS C... Sep-22 10:42 Failed Ke
112 0004 IKJEFTO1 ... Sep-22 10:42 6 Ended Ke
112 0005 IEFBR14 C... Sep-22 10:42 Failed Ke
113 0006 IDCAMS C... Sep-22 10:42 Failed Ke
113 0007 IDCAMS V.. Sep-22 10:42 21  Ended Ke
113 B 0008 SAM1V RU... Sep-22 10:43 10,000 Ended Ke
= 1123 DNETO... Dougs Sample DNETOQ... Sep-2011:51 3  Ended Kelo ]
< >

Figure 4-27 Observations List view

Each observation is saved on an individual row. After an observation has completed, the rows
can expanded to show the various parts of the observation. Reports which have been
downloaded from the host to the APA GUI are indicated with the “Reports Icon”.

Reports list view

The observation reports list view displays a listing of all the reports for the selected request in
the observations view. The observation report have been downloaded to get the list. The
reports are arranged in a two-level tree structure, with the first level being the report category,
and the second level the individual reports (Figure 4-28).

= 113 E 0008 SAM1V RU... Sep-22 10:43 10,00/~
< >
El Reports (1132) ElE =¥ =0

= S - Statistics/Storage
+ C - CPU Usage Analysis
# D - DASD I/O Analysis
+ W - CPU WAIT Analysis
# G - Coupling Facility
= J - Java Measurement
J01 - Java Summary/Attributes

©® Remote (DDS0200) :
Figure 4-28 Reports list view
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Reports view

The reports view displays the reports selected from the observation report list view. After a

report has been clicked, the report will pop up in the report view. Multiple reports can be open
and viewed, including reports from observations that are not currently selected (Figure 4-29).

@ Remote (DDS0200)

[ElC01: CPU Usage by Category (1132/DNET047P) i =0
Ol VB BE X%~
C01: CPU Usage by Category (1132/DNET047P) .
Name Description Percent of CPU Time * 10.00% =1
e - . - T
| Al application Code 52.76
S system/05 Services 36.39
10,75 Te—
DatamMgmt Processing 0.08

Figure 4-29 Single report view

4.2.4 Submitting an observation request

New observation requests can be created and submitted using the APA GUI. Creating a new
request can be done from the Observations List view. There are many different ways to begin

the observation request dialog; in this example, we show a method using the New

Observation button:

1. Click the New Observation button to schedule a new measurement (Figure 4-30).

The New Observation dialog pops up. This pop-up is used to specify the parameters for

the observation request. You do not need to use all tabs to set up the observation.
Any tabs with entered information will have a red or green dot on the tab. A green dot

means that the required information has been entered to submit the observation request.

A red dot indicates that the information has errors or that more information is needed.

=03

= |k APA/GUI

>

Job N... | Date/Time 5 Del O ~

DNETO... Sep-22 10:41 ps Keep
Sep-22 10:42 8 Ended Keep
Sep-22 10:42 Failed Keep
Sep-22 10:42 Failed Keep

Figure 4-30 New observation
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If any of the tabs have a red dot, you will not be able to submit the new observation
(Figure 4-31).

~

. New Observation E]@

Schedule New Measurement

@ Enter the measurement information and click 'Submit' to schedule.

Job Information|® Options| Multi Steps| Active Jobs | ® Subsystems| Schedule|™

System DEMOMVS |+
Job Name/Pattern Get Active Jobs
Inactive
Step Specification
Step Number Specify step number, program, step name or step
name + proc step name. Use 'Multi Steps' tab to
Program Name specify more than one step
Step Name

Proc Step Name

Description
Number of Samples | 1000 Measure to step end [
Duration (min:sec) 1:00 Delay by (secs)
Notify TSO User Retain file for (days) 0
USS observations Max.
@
[ Submit ] [ Cancel ] [Preview]

Figure 4-31 New Observation dialog

There are seven tabs where you can enter information for a request. Each panel is listed as a
separate tab at the top of the screen. For example, the first tab is “Job information, and the
2nd tab is “Options”. In Figure 4-31 the “Job information” tab is displayed.

» Job Information tab

When you enter a new observation request, a job name is required. Type in the name of
the job, region, or started task that you want to monitor in the “job name/pattern” field. You
can type in a partial job name with a wildcard. For example, if you type in ABC*, then you
can obtain a list of running jobs that start with ABC. Just enter * into the job field to display
a list of all jobs. For online applications, enter the name of the CICS or IMS region that you
want to monitor.

A little further down on the panel is the step specification area. By default, APA will monitor
only one step. For an active job, it will monitor the step that is running at the time that you
enter the request. If you schedule a request for a job that will run at some point in the
future, the default is to monitor only the first step. To take the default, just leave all of the
fields in the step specification area blank.

Or, you can enter any of these. Type an * in the step number field to monitor every step in
the job, or enter a number to monitor any individual step number. Or you can enter a
program name by itself in the program name field, or a step name by itself in the step
name field, or a combination of step name and procstep name. There are more options for
monitoring multiple steps in the same job on the “multi steps” tab, which you will see in a
moment.
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In the “Number of samples” field, specify the total number of samples that APA must
snapshot during its monitoring session. Also specify the measurement duration. For
example, enter the number 1:00 in the “Duration” field to monitor the application for a total
of 60 seconds. Enter 2:15 to monitor for two minutes and 15 seconds, or 2: to monitor for a
total of two minutes. For a typical application, you will only need APA to monitor the
application for a few minutes. However, sometimes, you might want to continue monitoring
until the job or step ends. To do that, click the check mark box next to “Measure to step
end”.

Enter a description of the observation in the “Description” field. Leave the “Notify TSO
User” field blank if you do not want to be notified when APA completes its observation, or
enter someone else's ID to have them notified instead. In the “Delay by” field, you can also
enter a delay time, in seconds, that will elapse before APA begins taking samples. In the
“Retain file” field, you can specify the number of days, after which APA will automatically
delete the measurement data sets it used to collect its monitoring information. Keep in
mind that even if you do not specify anything here, measurement data sets are deleted
automatically if you delete the observation from the list.

Options tab:

On this panel, you tell APA to collect detailed information about CICS, DB2, IMS, Java or
IBM MQSeries®. It is very important that you know that APA will only collect information
about the subsystems that are selected on this panel. So for example, if you monitor a
CICS application that accesses DB2 databases, by default you are not able to capture any
details about CICS transactions or SQL statements. Do not forget to specify any of the
data extractors that you need on this panel.

Notice that there are several levels of data extractors for DB2 and IMS. As a general rule,
if your application uses DB2 or IMS, then you must turn on all of the extractors for DB2 or
IMS. By doing that, you are asking APA to do a little more work, but you are rewarded with
a lot more in-depth information about your application. You might be tempted to turn on all
of the extractors for every application. In practice you probably will not notice an excessive
amount of extra monitoring overhead. But of course it is best to only request the extractors
that your application really needs.

The Multi Steps tab:

On this panel, you can specify a single step to monitor, or you can request all steps with an
*. Here on the multi steps tab, you have a lot more control over which steps are monitored.
If, for example, you want to monitor the 4th, 5th, and 10th steps of a job, you can do that
here. On each line individually, you can enter a step number by itself, a program name by
itself, a step name by itself, or a combination of step name and procstep name.

Active Jobs tab:

This panel displays a list of jobs that are running right now, and you can select a job in the
list to monitor. To get a list of jobs, first enter a job name or the first few letters and an * in
the prefix field, or leave blank to get a complete list, then click “Get active Jobs”.

You can select a job to monitor by a clicking the box area to the left of the job name. After
clicking the job, it is added to the “Selected Jobs List”. To remove a job from the selected
list, click the box area.
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» Subsystems Tab:

The subsystems tab gives access to CICS, DB2, and IMS subsystem information. The
default subsystem shown is CICS. Of course, you only use this panel when you are
monitoring CICS applications. You can use it to limit which CICS transactions and which
CICS terminals are monitored. If the CICS data extractor is on, then by default, all CICS
transaction codes and all CICS terminals are monitored. If you are working with an
application that is running in a CICS region with an extremely high transaction volume, you
might find it handy to monitor only specific transactions and terminals. However, a lot of
people prefer to always monitor all transactions and terminals. Even when all data is
collected, it will still be very easy to look at specific transactions when you are viewing APA
reports.

Click the IMS radio button to enter IMS transaction information. Entering a dash in the Job
Name field on the Job information tab will enable the DB2 radio button, and allow you to
enter the DB2 Subsystem, schema, and program or function name for the DB2 stored
procedure or function that you wish to measure.

» Schedule Tab:

Use this panel to schedule observation sessions that you want to add at some time in the
future. Click calendar to bring up the calendar pop up to select the date and time. In the
Measurement repetitions area you can select the number of times the observation is to
repeat, and the frequency for the repetitions. Finally click “Add to Schedule” to add the
date and times to the upcoming observation schedule. The observations will remain in the
“Pending ADD” status until the observation has been submitted.

» Sched Options Tab:

The last tab is the scheduling options. On this one, you specify the option that controls
when APA starts its monitoring sessions. It is very important that you understand this
option. Because it controls when APA monitors an application, and when it does not.
Setting this option incorrectly can prevent APA from monitoring your application. It all has
to do with whether the job you want to monitor is already running, or if it is not running now
but is going to start later.

In the “Measure active job” field, click the check mark box if the job you want to monitor is
already running now. When you enter the observation request, then APA will immediately
begin its monitoring session on the job. If you leave this blank you are telling APA to start
monitoring the job the next time that it starts. Be very careful about this, because if you
specify “N” (for No), APA will not monitor your job if it is running right now. It will wait until
the next time a job by the same name starts.

This tab is also used to specify the action to take if the job runs more than once within a
specified interval.

Submit the observation request

After you have entered all of the required parameters into the observation request, you can
submit the request. At any time while building the observation session, you can click the
Preview button to view the text version of the observation session settings. This preview will
detail all of the specifications you have entered (Figure 4-32). Click Submit to send the
request to the host system, and a new observation will be shown in the observation list
(Figure 4-33).
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Schedule New Measurement

® Job Information]' 0pti[m5|. Multi 5tep5| Active Job5|. 5ub5y5tem5| 5chedu|e| Sched Options|

System DEMOMVS |+ |
Job Name/Pattern DDS0200X Get Active Jobs

Inactive
Step Specification 2 Preview ﬁ
Step Number r step name +
JOBNAME=(DDS0200X) DURATION=(1:00) E’ acify more than
Program Name SAMPLES=(1000) DESCR="Mine" RUNTOEQS=(N)
Step Name ACTIVE=(N) ALLSTEPS=(YES) SYSTEMS= M

Proc Step Name

Description
Number of Samples | 1000 Measure to stepend [
Duration (min:sec) 1:00 Delay by (secs)
Notify TSO User Retain file for (days) 0
USS observations Max.
@
Submit ] l Cancel ] [Preview]
Figure 4-32 Observation preview
BEX
Window Help
o APAGUT | 7
= O [»] APA Observations List (CAZ0) - Remote P4 IR fy o VT H
rD (Mang nnrrri:finn 1ah N n:fn‘h—imn CHn: Chatyy o [ial [ A
|\h 1189 DDS0200 Mine DDS02... Oct-04 22:25 1,000 Steps Keep
1150 DNETU... Test with COBOL com... DNETO... 0c-04 13:40 10,000 Sleps Keep
1171 DNETO... Test with COBOL com... DNETO... Oct-04 13:08 10,000 Steps Keap
1162 DNETO... Test with COBOL com... DNETO... Oct-04 13:05 10,000 Steps Keep

Figure 4-33 Added observation request
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Threshold observations

Threshold observations are observations that are not triggered to begin until certain
parameters for an application; such as wait time, CPU time, elapsed time, or exception count
is exceeded. Click the icon for Threshold Observation on the Observation List action to bar to
begin creating one (Figure 4-34).

M[=1X]

*r

= | = APA/GUI |

& 3¢ & L= B2 ¥ =0

Job N... | Date/Time S Ok Dig| [ |
M Threshaold) Ob t —

DNETO... Sep-22 10:41  1brauoopapgooservatonl

Sep-22 10:42 8 Ended Keep
Sep-22 10:42 Failed Keep
Sep-22 10:42 Failed Keep

Figure 4-34 New Threshold Observation

The basic information needed for the new observation is the same as the standard
observation, however, the parameters to trigger the observation need to be added. On the
“Criteria” tab, enter the criteria that will trigger the observation. All criteria entered must be
met before the observation will begin (Figure 4-35).

«'New Observation (Threshold) B@

Set Threshold Requirements

® Job Information @ Options ® Criteria|  Active Jobs @ Subsystems
Enter Threshold Criteria:
CPU Time Exceeds (min:sec)
Elapsed Time Exceeds (min:sec)

EXCP Count Exceeds

If you enter more than one threshold criteria field, then all the criteria must be met for the measurement
to be triggered.

Submit H Cancel ]lPreview]

Figure 4-35 Threshold observation criteria
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4.2.5 Downloading and viewing a report

After the observation has run to completion, you can download the generated reports and

view them by using the APA GUI.

The main portion of the standard setup is the Observation List view, which displays a list of

the observation requests, both completed and scheduled. Right-clicking in the view will open

a context menu to choose additional actions to perform.

Locating the observation

Finding a particular observation in the observation list is made easy by clicking the Filter
button (Figure 4-36). The Filter allows you to narrow down the list of observations using

UserlD, Job Name, and sort sequence (Figure 4-37).

=

=X

B aPA/GUI| 7

tﬁ*ﬂ;' CI & ou | [=E ¥ =0

Job N... Dateﬂ'i Status Del C ~
DNETO... Sep-22 romrr—rorood  Steps Keep
Sep-22 10:42 8 Ended Keep

Figure 4-36 Filter Observations button

r;;} Filter Observations Q@E

Observations List Filter

@ Enter the filter patterns for the Observation List.

Use ™' for wildcard.
Owned By

Job Name *
Sort Sequence RegNum |+ |
@

OK H Cancel

Figure 4-37 Filter Observations dialog
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The result is only those observations that met the filter criteria are shown in the Observation
List (Figure 4-38).

Help
=B APA/GUI | 7
= O[] APA Observations List (CAZ0) - Remote & 3 4 C1F 7 =08
R... Owne... | Description Job N... | Date/Time | Samp...| Status [
1124 DNETO... DNETO... Sep-22 10:41 10,000 Steps [
1123 DNETO... Dougs Sample DNETO... Sep-2011:51 3 Ended
1121 DNETO... Perf problem in ECAT... CICSA... Sep-13 13:34 20,000 Ended
1120 DNETO... Perf problem in ECAT CICSA... Sep-13 13:26 20,000 Ended
1111 DNETO... DNETO... Sep-13 12:18 30,000 Steps
1102 DNETO... DNETO... Sep-13 12:12 30,000 Steps
1101 DNETO... CICSA... Sep-1310:25 20,000 Ended
1073 DNETO... CICS Sample CICSA... Sep-0608:12 50,000 Ended
1063 DNETO... CPU Bound Sample DNETO... Sep-06 08:02 50,000 Steps [v]
=8|l I o)
El Reports (1132) == El ¥ =08

Figure 4-38 Filtered observation list

Downloading the observation reports

As soon as the job started to run, APA started to monitor it. Because APA is monitoring
multiple steps for this job, you can expand the entry to display each step monitored. To
expand an entry, click the small circle “X” in front of the RegNum (Figure 4-39).

Help
B ApajGul | 7
= O[] APA Observations List (CAZ0) - Remote £ B4 IO ¥ =0
R... Owne... | Description Job N... | Date/Time | Samp...| Status  [a|
= 1124 DNETO... DNETO... Sep-22 10:41 10,000 Steps 1
112 0001 IKJEFTO1 Sep-22 10:42 8 Ended
112 0002 IEFBR14 C... Sep-22 10:42 Failed
112 0003 IDCAMS C... Sep-22 10:42 Failed
112 0004 IKIEFTO1 Sep-22 10:42 6 Ended
112 0005 IEFBR14 C... Sep-22 10:42 Failed
113 0006 IDCAMS C... Sep-22 10:42 Failed
113 0007 IDCAMS V... Sep-22 10:42 21  Ended
(113 0008 SAM1V RU... Sep-22 10:43 10,000 Ended)
=g 1123 DNETO... Dougs Sample DNETO... Sep-20 11:51 3 Ended [v]
[( ] Il | [ >l

Figure 4-39 Expanded observation
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Any of the observation steps can be downloaded; for this example, we will view the SAM1V
step observation reports. Right-click the observation step that you want to download and
select “Download Reports” (Figure 4-40).
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Figure 4-40 Download reports

The APA GUI will contact the host and download a copy of the report to your workstation. The
“Downloading Reports” pop-up shows you the status of the download. After the download is
complete, a small “Report” icon appears next to the observation step (Figure 4-41).
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Figure 4-41 Reports Icon

Viewing reports
After the reports have been downloaded, selecting (clicking) will populate the “Reports List
View”. The reports view shows the performance reports for this entry. Notice that the view
contains report categories. Each category can be expanded to show all of the reports

contained within them by clicking the “+” in front of the report category.
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After expanding a report category, clicking a subcategory will open the report for viewing. In
this example the “CPU Usage Analysis” report category is expanded, and selections for those
reports are shown. The C02 report “CPU Usage by Module” report is clicked and opened in
the Report view (Figure 4-42).

= = 1111 DNETO... DNETO... Sep-1312:18 30,000 Steps Keep
= 1102 DNETO... DNETO... Sep-1312:12 30,000 Steps Keep v
< >
El Reports (1132) & - E'(E C02: CPU Usage by Module (1132/DNET047P) SD = O
B = 7 BE| V2 BB X%

- C- CPU Usage Analysis ||| co2: P Usage by Module (1132/DNET047P) A

o Name Description Percent of CPU Time * 10.00% =1.(
C02 - CPU Usage by Module * o le..2....3.. .45,

C03 - CPU Usage by Code Sl _

L SAM2V Application 52.76 =
C04 - CPU Usage Timeline [¥ Program
< > T Y COBPACK 36.17 I
unresolved 10,75 M—

g : = %c}dress B

(02 Options m] virtual 1/0 0.18

- (vio) and vsam

QOption Value 2 4 Data Management 0.04
Levels ) v services v
< Y s »

Figure 4-42 Reports view
You can open additional reports at the same time by clicking their respective report names.

Source code mapping

Source program mapping displays the source code for a requested report line. This is only
available for all report lines related to application programs and requires setup of a source
mapping repository which provides a list of libraries/directories to locate the source code.
When selected, a new window will display the source code information contents. The nature
of the information displayed varies depending on the type of module displayed.

Set the source code mapping repository from the observations view by right-clicking in the
Observation list view and selecting “Mapping Repository” (Figure 4-43).

] APA Observations List (CAZ0) - Remote & o | CT T o 1
R... Owne... | Description Job N... | Date/Time Samp... | Status Del Days
= 1124 E pNETO... DNETO... Sep-22 10:41 10,000  Steps Keep

112 00011 5 pownload Reports 8 En.decl Keep

112 0002 IEF Failed Keep

112 0003 ID(CY Sub Failed Keep

112 0004 IKJ =4 New 6 Ended Keep

112 0005 IEF Trigger Failed Keep

113 0006 IDC( Modify Failed Keep

113 0007 ID( 21  Ended Keep

113 E 0008 SA &4 Export... 10,000 Ended Keep

1123 DNETO... Dougs Samp  Keep 3 Ended Keep

1121 DNETO... Perf problen ¥ Delete 20,000 Ended Keep

1120 DNETO... Perf problen|  Cancel 20,000 Ended Keep

= 1111  DNETO... = . . 30,000 Steps Keep

51102  DNETO... (U Mapping Repository ) 30,000 Steps Keep
<] Fl Download XML E
ElReports (1125) = &) Download PDF 2/DNET047P) =2 ‘
E SRR ASINEREIE Bﬂ

Figure 4-43 Mapping source code
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The source code mapping repository list will be used for all observations. The repositories will
contain the source information files such as Sysdebug, Langx Files, and so on (Figure 4-44).

«*Source Program Mapping Repository Q@ﬁ

@ Libraries O Directories

CAZ0 Mapping Libraries

List of source mapping libraries to be used in the analysis of measurement information.
Click 'Add' to enter additional datasets. Up to 20 repository datasets may be specified.

List Type : @ Personal © Common

- FilaT\‘J:'\a DWnn‘J Dataset Mame Add...
( 1 SYSDEBUG Other DDS0200.ADLAB.SYSDEBUG
.2 SYSDEBUG Other DNET074.SDDEMO.SYSDEBUG Copy...

Delete

Down

Copy to Clipboard] [Paste from Clipboard

OK ] l Cancel

Figure 4-44 Source Program Mapping repositories
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After opening a report in the Reports view, retrieve source program information for a selected
line in the report by right-clicking and selecting “Source Program Mapping”. A separate
window pops up showing the source information and visual indication of the results from the
APA observation (Figure 4-45).
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000113 # #%% Calculate Maximum ###
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000115 000440 MOVE CUST-ACCT-BALANCE TO BALANCE-MAX.
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000120 0004D8 461

000121 v
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Figure 4-45 Source Program Mapping

4.3 File Manager

In this section we discuss topics related to the File Manager plug-in for Eclipse.

4.3.1 Introduction

The File Manager plug-in for Eclipse communicates with a File Manager for z/OS server job
using TCP/IP to allow viewing, manipulating, and browsing data stored in various z/OS
resources including data sets, UNIX System Services, and IBM WebSphere MQ queues.

Host requirements
Details for installing the required server code can be found in Appendix E of the IBM File
Manager Customization Guide.
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The graphical user interface

The File Manager Eclipse plug-in provides a graphical user interface alternative to the
traditional z/OS ISPF interface. With this interface, existing application developers and system
programmers can experience productivity gains and a quicker learning curve for new z/OS
developers.

The File Manager plug-in, when integrated with File Manager for z/OS and the Eclipse-based
platform, provides a set of tools for manipulating and browsing data stored in various z/OS
resources including data sets, UNIX System Services files, and IBM WebSphere MQ queues.
The File Manager plug-in supports the following usage scenarios:

» Creation, modification, and updating of File Manager templates:
— Create templates from COBOL, PL/I, and HLASM copybooks

— Create dynamic templates on the fly if you do not have a copybook to describe your
data

» Manipulation and browsing of data using the File Manager editor. The editor provides
three different views of data:

— Character display (text-based representation of data)
— Formatted/table display using a template

— Single display using a template (focused on the display of fields defined in a single
record).

» Use of wizards to access utility functions to do the following tasks:
— Allocate, delete, and rename data sets

— Copy, compare, and create data in resources, including z/OS data sets, WebSphere
Message Queues and USS files

— View load modules

4.3.2 Showing the File Manager Views

The File Manager Eclipse plug-in is delivered as two views that can be opened in any
perspective. For continuity, many users using the CICS Explorer open the File Manager views
in the z/OS perspective. To access the File Manager views, proceed as follows (Figure 4-46):

1. Click Window — Show View — Other

«+ |IBM CICS Explorer

Explorer Edit Project - Search Window Help

e : L - Open perspective r

Show View »  Other... Alt+Shift+Q, Q r

' Data Sets 2 ‘& z/OS UNIX Fil

Save Perspective As...
Qualifier: Reset Perspective...
: Navigation »

Preferences

Figure 4-46 Show View
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2. From the resulting panel, expand the File Manager folder. Select Single Mode Editor and
Systems Information, then click OK (Figure 4-47).

«*Show View . @E

& CICS SM Operations BN
(= CICS SM Other
= Debug
(= Fault Analyzer
=& H E‘
[ [ Single Mode Editor
.= Systems Information M

OK H Cancel l

Figure 4-47 Select File Manager views

3. The views will be opened in the current perspective (Figure 4-48).

«'|BM CICS Explorer
Explorer Edit Project - Search Window Help

RaRNERY- S P e

@ Data Set | z/0S U({ & Systems 2 ), ~ O
R '*'—i'E'l; - 6~

.

= Properties fE Consnlefﬁ ngres((f?a Single Mode Editor & 2
Layout " B Current '

(fjgbs 52 B ¥ = EW | Field Picture Type Start Length
Figure 4-48 Perspective with File Manager views
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4. After you have arranged the views in the locations of your choosing, save the perspective.
You can name the perspective or save it as the existing perspective. Click Window —

Save Perspective As... name the perspective, or overwrite the existing perspective
(Figure 4-49).

=« IBM CICS Explorer
Explorer Edit Project Search Window Help
: 7 - Open perspective

— = : - Show View
Lt Data Set | &= z/OS U | & Systems

" Save Perspective As...
E5eL Perspecuve. ..
Mavigation >

Preferences

Figure 4-49 Save Perspective As

5. Name the perspective, or overwrite the existing perspective (Figure 4-50).

«*Save Perspective As...

Enter or select a name to save the current
perspective as.

Name: | Z/0S|

Existing Perspectives:

E1APA/GUI

4 CICS SM (default)

% Debug

E%Fault Analyzer Perspective
ELPD Tools

{Resource

& SM Administration
7[0S

OK ] [ Cancel

Figure 4-50 Name the perspective

4.3.3 Managing connections with the File Manager plug-in

The following steps detail how to establish a connection to the File Manager Server from the
File Manager plug-in. For successful results, always ensure that the server has been started
on the host before attempting these procedures.
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1. In the Systems Information View, click the Add System button (Figure 4-51).

.+ IBM CICS Explorer

E

Explorer Edit Project - Search Window Help

@, Data Sets | & z/OS UNIX Files | &= Systems Information &2 =8

¥ -

Figure 4-51 Add System button

2. In the resulting window, enter the required connection information.

a. The fields that you need to fill in can have the following values:

Host Address: The IP address or host name of the mainframe system running the
File Manager server.

Host Port: The port where the File Manager for z/OS server is listening. This is the
port number the listener has been configured to use.

Description: An optional short description of the system/connection

Encoding: Default encoding used to translate text data from the host for display in
the client environment, such as the Formatted Editor

Disable SSL encryption and use unsecured connection: This option disables SSL
encrypted communication with the host but will in turn improve performance. It is
best that you consult with your systems and/or network administrators to check
whether this option is appropriate for your environment. Do not enable this option
on un-trusted networks.

b. Click Check Connection to test the connection for the entered connection information.
If the connection information is correct and the server is running, you will receive the
message shown in (Figure 4-52).

«* Edit Connection M@H

Edit Connection

@@eciﬁed File Manager server is running and is the correct versiOD

Host: 0.30.128.24 v
Port: 3960 =
Description: | F6 ¥
Code Page:  cp037: EBCDIC English v

Disable SSL encryption and use unsecured connection
Check Connection oK l [ Cancel

Figure 4-52 Edit Connection
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c. Click OK to add the connection to the Systems Information view (Figure 4-53).

< |IBM CICS Explorer
Explorer Edit Project Search Window Help

o 2]
~ T ‘}J T

Lo ||

' Data Sets | = z/OS UNIX Files | % Systems Information &2 -
B - =

(- N

- W:9.30.128.24-3960 - F6

=@ Action History

+-[oes CICS

= Data Sets

+ [l Message Queue Managers

* UNIX System Services )

N

Figure 4-53 Connection added to the Systems Information view

Connecting to the File Manager Server

Any actions that communicate with the File Manager server, such as expanding Browse Data
Sets, will prompt the user with a Login dialog (unless credentials have previously been
saved). A user's login can be saved by selecting the Remember password check box from
the Login dialog. To edit the user/password, right-click the system tree node and click Update
Login Details to show the Login dialog. However, doing so will cause any active connections
to the host to be forcibly closed. It is best to save or discard any changes and close any open
edit sessions before updating the login details.

Disconnecting from the File Manager Server

The File Manager plug-in operates by making one or more connections to each system in the
Systems Information view on an as-needed basis. Each connection starts a new session
under the user id specified when a password is provided, and, because it takes some time to
establish a connection, connections are by default kept open indefinitely (or until an
unrecoverable error occurs, in which case the offending connection is closed).

To manually close all active connections to a system, right-click the system, then click Close
Connections from the pop-up context menu. This will close all open connections and end the
corresponding user sessions on the host. Any results of queries will still be visible, and, if you
try to perform any operation which requires a connection (such as refreshing a query to get
updated results), the plug-in will automatically create a new connection as usual.

To remove a system completely, right-click the system and click Remove from the context
menu. All connections to the system will be closed before the system is removed.

4.3.4 Systems Information View navigation

Most of the functionality provided by the IBM File Manager plug-in for Eclipse is accessible
from the Systems Information View. After creating a connection, you are able to invoke File
Manager “actions” and add data set queries. Most actions in the Systems Information View
are accessible via the context menu.
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Systems Information Context Menu

The context menu is accessible by either right-clicking an item in the view or by pressing the
Shift + F10 keys. Depending on the selection in the view, a menu with a set of available
actions will be shown (Figure 4-54).

86

¢ Add Query

7 Allocate Wizard

EF Compare Wizard
&5 Copy Wizard

[ Create Data Wizard

5% Create Template Wizard

= Print Wizard

£l View Load Module Wizard

Copy to Clipboard
= Go Into
+" Refresh

7= Rename
Cx Delete

E Properties

Figure 4-54 Systems Information view sample context menu

A summary of the context menu actions is shown in Table .

Table 4-1 Context menu actions

Action

Description

Add Query

Adds a new query to locate z/OS resources

Allocate Wizard

Invokes wizard to allocate various data sets or HFS file

Close Connections

Closes all connections to the selected system

Compare Wizard

Invokes compare wizard

Copy to clipboard

Copies the full names of currently selected items in the Systems
Information view

Copy Wizard

Invokes copy wizard to copy resources or data

Create Data Wizard

Invokes wizard to populate resources with data

Create Template Wizard

Invokes Template creation wizard to create a new template

Delete

Deletes the selected resource on the z/OS system

Modify

Modifies existing queries and systems using the relevant dialogs

Formatted Editor

Invokes Formatted Editor Options dialog to start a view or edit session of
the selected resource

Template Editor

Invokes Template Editor for the currently selected resource

Print Wizard Invokes wizard to print contents of resources

Properties Brings up Eclipse’s Properties view which displays Properties of a
selected item.

Refresh Refreshes the currently selected item in the view.

IBM Problem Determination Tools for z/OS




Action

Description

Remove

Removes the selected item from the view

Update Login Details

Updates the user and password details for the selected system

Update Template
Wizard

Invokes the Template update wizard to update an existing template

View Error(s)

Shows any errors associated with the currently selected item in the view

View Load Module
Wizard

Invokes the View Load Module wizard

Adding Queries

Data set Queries are used to narrow the list of resources displayed, and search for specific
resources or groups of resources on the mainframe system. Queries can be very specific
(only returning a list of one or few results) or generic (returning many results). The following
steps can be followed to add a data set query.

1. Right-click in the Systems Information view, and select “Add Query”.

2. Using the Add/Edit Data Set Query dialog, you can specify queries to match data sets
based on data set name patterns:

% matches a single character

* matches multiple characters in a single qualifier

** matches any characters in any number of qualifiers

Furthermore, you can filter data sets by their type. Note that when a VSAM data set type is
selected, its associated INDEX or DATA component data sets will also be shown. In this
example all of the data sets that have a high level qualifier of “TSS09” are included. Click
OK to add the data set query (Figure 4-55).

«' Add Data Set Query B@

Add Data Set Query

Query: | TS509.%%

Enter a data set query. For example,
"USER.DS1.**" will find all data sets that start with "USER.DS1."

System:  9.30.128.24-3960

Type Filtering Options
All Data Set Types

AIX ALIAS ARCHIVED DA
DATA ESDS ESDSIAM GDG
GDS HFS INDEX KSDS
KSDSIAM LDS LIBRARY MIGRATED
PATH PDS PS RRDS
UCAT
OK \ [ Cancel

Figure 4-55 Add Data Set Query
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3. The query is added to the Systems Information view. Expand the query folder to see the
results (Figure 4-56).

«* IBM CICS Explorer
Explorer Edit Project Search Window Help

D EG . : .
L : 1 4

it Data Sets | & z/OS UNIX Files| & Systems Information &2 -0
= B = -

- [ 9.30.128.24-3960 - F6 ~
=% Action History
#-[oes CICS
=¥ Data Sets

= TSS09.ADLAB.BCPSAM.ICL
-2 TSS09.ADLAB.COPYLIB
B TSS09.ADLAB.CSTY
B TSS09.ADLAB.CSV
= TSS09.ADLAB.CUSTFILE
= TSS09.ADLAB.CUST1
B TSS09.ADLAB.CUST1.KSDS
B TSS09.ADLAB.CUST1.NEW
5 TSS09.ADLAB.CUST10 =

v =/

&5

& Jobs =

Figure 4-56 Expanded Query results

Using the Add/Edit Message Queue Query dialog, you can create a query to locate
WebSphere MQ queues for the specified WebSphere MQ manager at the specified system. A
pattern can be specified for the queue name but not for the WebSphere MQ manager. The
supported wildcards are “%” (single character) and “*” (multiple characters).

Using the Add/Edit USS File Query dialog, you can create a query to locate UNIX System
Services Hierarchical File System files on a specified system. The query can show all the files
in a particular directory, or a subset of the files in it by specifying a type filter (note while all file
types are collectively referred to as HFS Files or USS Files, the type File represents a
standard editable file) or by specifying wildcards. Note that /u/fmn*/ or /%/fmn/ are not a valid
queries, because File Manager will not find files from multiple different directories (and paths
including % or * characters are not supported).

Using the Add/Edit CICS Resource Query dialog, you can create queries to locate CICS File,
Transient Data Queue, or Temporary Storage Queue resources (collectively, “CICS
Resources”) on a particular CICS System on a particular system. A pattern can be specified
for the resource name but not for the CICS System (which is referred to by the CICS
Application ID).

Action history

The action history allows you to repeat, modify and duplicate previously invoked File Manager
wizards. Complete invocation of any File Manager Utility Function Wizards will automatically
be stored as the top most entry in their respective group under Recent Actions. An action can
be executed through the context menu or by double-clicking the action.
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Executing an action will silently (that is, without showing any dialogs) invoke the File Manager
Utility Function with the Action Configuration unless the last execution resulted in an error.
The exception to the rule is the Delete action, will always show a confirmation dialog. While in
an error state, executing an action will cause the appropriate wizard or dialog to appear
(Figure 4-57).

M Data Sets | & z/OS UNIX Files | & Systems Information &2 =0
E = @ -

= B 9.30.128.24-3960 - F6 N
=@ Action History
= Recent Actions
=& Compare
=& View/Edit Resource
(& Edit TSS09.ADLAB.CUST1 using TSS09.ADLAB
Favorite Actions

Figure 4-57 Systems Information view Action History

Additionally, the ten most recently executed actions can be executed directly from the toolbar
drop-down menu (Figure 4-58).

I Data Sets | % z/0S UNIX Files| &= Systems Information & .~ O
1550
£° Compare T5509.ADLAB.CUST1 with TS509.ADLAB.CUST10

- [9.30.128.24-3960 - F6 [ Edit TS509.ADLAB.CUST1 using TSS09.ADLAB.COPYLIB(CUST1)

=@ Action History
=1 Recent Actions
& Compare
= (3 View/Edit Resource
[ Edit TS5509.ADLAB.CUST1 using TSS09.ADLAB
Favorite Actions
#-lots CICS

Figure 4-58 Action history menu

4.3.5 Opening a Data Set

You can browse or edit various z/OS resources using the File Manager editor. The editor is
invoked from the Systems View by either right-clicking the resource and selecting “Formatted
Editor” from the context menu of a supported resource, or by double-clicking a supported
resource in the Systems Information view (Figure 4-59).

When the editor is invoked using one of the foregoing methods, the editor's option dialog is
displayed. In this dialog, you can specify various options that control how the editor is invoked.
The main options are described next (see the File Manager for z/0S Base manual for a full
explanation of available options).

» Resource: z/OS resource to browse or edit

» Copybook or Template data set name: Name of a copybook or template to use to format
the data stored in the selected resource

» Encoding: Encoding used to perform character conversion for text fields (AN) in the
selected resource.
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«* Editor Options

Editor Options

Specify options for File Manager editor.
Resource Information for Edit and View
Resource TSS09.ADLAB.CUST1
Volume serial

Copybook or Template

Data set name

Start Position Options

Start position type NONE
Start position

Processing Options

Inplace edit ]
Record sampling ]

Include physical records
Skip physical records

Record limit
Include only selected recc [

Binary record length
Encoding cp037

* TS500.ADLAB.COPYLIB(CUST1)

] ooa)

W

] oo

Edit

] l Cancel

Figure 4-59 Editor options dialog

Based on the options specified in the dialog, the File Manager editor will be invoked against
the selected resource. The initial look of the File Manager editor depends on whether a
copybook or template was specified. If a copybook or template was specified, then the editor
is invoked in Formatted Mode; otherwise, the editor is invoked in Character Mode.

Lookup button: Use the Lookup button for quick retrieval of resources from the host. To
do this, enter a partial resource name in the resource field and click Lookup. The lookup
dialog will open, the partial resource name will be entered in the filter field at the top of the

dialog, and the matching results will be loaded. Use
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Editor Display mode

The File Manager editor provides three different display modes for data stored in various

resources:

» Formatted/Table mode: Displays data in a table, and each column represents a field within
a layout of a template or copybook (Figure 4-60).

[5, TSS09.ADLAB.CUST1 £
Navigation | LOCATE 23

v Current

CUST-ID | MAME ACCT-BALANCE | ORDERS-YTD
S Cioo: Lynn, Emanda 67.68 E]
2 02200 Graham, Anna 610.05 10
3 02202 Major, Art 1234.58 5
4 03003 Prentice, Anna 0.00 7
5 03390 Deeds, Darren T74.00 3
& 05570 Parker, Ford 233.27 1z
7 06101 Early, Brighton 311.08 i0
8 06106 Lander, Annette 489.84 7
a 06711 Dubree, Dustin 192.98 11
10 06900 Bacon, Chris P. 1001.00 0
11 07008 Houston, Roger 296.97 i0
1z 07044

Layout | CUST-REC
Formatted Mode

Schauer, April 88.83

=0
Total | 100

ADDR clm |
119 North Lake Road s
89 Clay Springs Rd |
1512 Pine Bluff Hi
33 Renshaw L
649 Brown Street 5
3039 Manning 5t. D
9662 Summit Road Bl
6127 Cedar Street T:
9229 Delegate's Row I
1134 Rosetta L:
4411 Northside Pkway Bi
7331 Gulf Shore Dr. Hi| o

v | Template | 39.ADLAB.COPYLIB(CUST1) |+ | [ookug [Apply| [ Edit |

Figure 4-60 Formatted Editor Mode

» Character mode: Displays data as text (Figure 4-61).

[5 TSS09.ADLAB.CUST1 2
Navigation | LOCATE 23

01001Lynn, Amanda
02200Graham, Anna
02202Major, Artc
03003Prentice,
03390Deeds, Darren
05570Parker, Ford
06101Early, Brighton
08l06Lander, Annette
06711Dubrees,
06900Bacon, Chris P.
07008Houston, Roger
070445chauer, April

Anna

Dustin

B0 mo=] s L R
[ =]

B
PR I )
[=]
|
=]
3
|
=
[
- o
H
:
=
3 K
&l

Layout [ CUST-REC
Character Mode

v | Template | 9.ADLAB.COPYLIB(CUST1) | v | [.ookug| [Apply| [ Edit |

v Current | 1:0 Total
..I5..119 North Lake Road Spirit Lake IDUSA
../.*..89 Clay Springs Rd Atwon HNWUSh
..4%..1512 Pine Bluff Harmon MNUSL
....... 33 Renshaw Laramie WYUSL
<+ +..649 Brown 5treet Sandstone INUSA
..@..3039 Manning S5t. Dearborn MIUSL
-.8..9662 Summit Road Buxford NEUSL
cg<..6127 Cedar Street Taledega ALUSHE
ce..8..9229 Delegate's Row Indianapolis INUSA
....... 1134 Rosetta Lisle ILUSL
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«.n...7331 Gulf Shore Dr. Haples FLUSR
LA.%..24 Valentine Rd Danville THUSL

100

Figure 4-61 Character Editor Mode

Chapter 4. Using the IBM Problem Determination Tools Graphical User Interfaces

91



» Single mode: In a separate view, data about the currently selected record in the editor is
displayed either in Formatted or Character mode (Figure 4-62).

(%2 TSS09.ADLAB.CUST1 & =B

Layout | CUST-REC Current 1 Total 100

Field Picture Type Startc Length Data ~
CUST-ID X(5) N 1 5 01001

NAME X(17) AN & 17 Lynn, Amanda X
ACCT-BAL... S59(7)Va9 PD 23 5 67.68 )
ORDERS-YTD 59(4) BI 28 2 9

LDDR X(20) N 30 20 119 North Lake Road

CITY X(14) AN 50 14 Spirit Lake

STATE X(02) AN 64 2 iD

COUNTRY X(11) N 66 11 Usk

MONTH (12) 59(7)Vag FD 77 5 1.21

MONTH(12) 59(7)V39 PD g2 5 1.21 M
M I m

View Mode Single Mode Insert Mode Insert

Figure 4-62 Single Mode Editor

Additionally, the separate Single Mode view can display the selected record in Dump
Mode, the dump format of a record in hexadecimal, and its EBCDIC translation
(Figure 4-63).

% T5S09.ADLAB.CUSTL. &2 =0
Layout | CUST-REC Current | 1 Total | 100

Offset 0 1 2 3 4 =] ] 7 AllD] 1|2 3/ 45 6/ 7 8/ 8 R EB|C|D

+0 FO F1 FO FO F1 D3 A8 95 ¢ 1 0 0 ¥y o on o, L m a

+10 81 40 40 40 40 40 00 00 . iasa 1

+20 40 D> 9 99 A3 88 40 D3 = r L a k e R o

+30 40 E2 97 85 9% 8% A3 40 =] i t L a k e

+40 C4 E4 E2 Cl1 40 40 40 40 ¢ D 5

+50 ic 00 00 00 12 1C 00 00 (¢

+80 00 00 00 12 1C 00 00 00 I . s e e e e ] ]

+70 00 00 76 3C 00 00 01 30 (¢ . AR e e

+80 00 3¢ 3C 00 00 01 20 0OC 1 . e el el Mu s 1 c 1 E

+30 40 40 40 40 40 40 40 40 ¢

+L0 40 40 40 40 40 40 Az 81 M = a m o 1 e n CM
4] | BRa | [
View Mode Insert Mode | Insert

Figure 4-63 Single View Dump Mode
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4.3.6 Working with the File Manager Editor

The File Manager Editor provides navigation, basic edit functions, and additional edit
capabilities through toolbars and context menu items.

Navigation

The File Manager editor only caches a subset of records locally for display. The number of
cached records are controlled in the File Manager Plug-in preference page. This allows
efficient transfer of data from mainframe to your desktop machine, particularly when you are
working with a resource containing a large number of records.

You can control the position using the Navigation toolbar. This toolbar contains the currently
selected record, and the total number of records in the data set. Also Page Up, and Page
Down buttons which move the currently displayed records up or down to a completely new set
of cached records (set in the File Manager Plug-in preferences page).

Finally, there is a navigation field where you can type the following commands (Figure 4-64):
» Top: Moves the displayed records window to start with the first record in the data set.

» Bot or Bottom: Moves the displayed records window to end with the last record in the data
set.

» Up nn or -nn: Moves the displayed records to begin with a record that is nn above where it
is currently displayed.

» Down nn or +nn: Moves the displayed records to end with a record that is nn below where
it is currently displayed.

» Locate nn: Positions the displayed records to begin with the nn record.

[2 TSS09.ADLAB.CUST1 -0
Gavigation LOCATE 23 v Current | 1 Total | 100 )
CUST-ID | NAME ABCCT-BALANCE CRDERS-YID| ADDR C|

1 |EGLE Lynn, Amanda 67.68 9 119 North Lake Road 5

2 02200 Graham, Anna 610.05 10 8% Clay Springs Rd Fl

& 02202 Major, Art 1234.56 5 1512 Pine Bluff Hi

4 03003 Prentice, Anna 0.00 7 33 Renshaw Li

5 03330 Deeds, Darren T74.00 3 6495 Brown Street T

& Q05570 Parker, Ford 233.27 12 3039 Manning St. D

7 06101 Early, Brighton 311.08 10 9662 Summit Road Bl

8 06106 Lander, Annette 489.84 T 6127 Cedar Street Ti| s
< >
Layout | CUST-REC v | Template | 19.ADLAB.COPYLIB(CUST1) | v | [.ookuy] [Apply] | Edit
Formatted Mode

Figure 4-64 Editor Navigation bar
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Additionally, you can “locate” columns within the current edit session. This action is only
available when a template is used to format the data and the records are displayed in
formatted mode. Right-click in the File Manager Editor and select “Locate Column”. The
Locate Column dialog then is displayed, and you can select the column from the list of fields
that are available in the currently selected layout of the template in use for the current edit
session. After a field name is selected from the list, the editor tries to adjust the position of the
table so that the selected field/column is visible in the editor (Figure 4-65).

«Locate Field Q@

Locate Field

Select a field to locate in the current display: T5509.ADLAB.COPYLIB(CUST1).

CUST-ID N
NAME
ACCT-BALANCE
ORDERS-YTD
ADDR

CITY

STATE
COUNTRY
MONTH(1)
MONTH(2)
MONTH(3)
MONTH(4)

0K l [ Cancel

Figure 4-65 Locate Column dialog

Find/Replace

The Find/Replace action enables you to search for a specific pattern (either by a string literal
or hex value) within the currently edited resource. Furthermore, you can issue a replace
command which replaces the occurrences of searched patterns with the specified
replacement pattern. Right-click in the File Manager Editor and select “Find/Replace”; the
resulting Find / Replace dialog will be opened. Figure 4-66 shows the options that can
specified using Find/Replace dialog.
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.»Find/Replace (TSS09.ADL... - |03

Find: Ann Ed

Replace with: Anngl

w
Search range: | #ALL

Navigation Search string options
@ Next [ Case sensitive

O All [1 Hexadecimal

O Previous [ Picture string

O First

Replace string options
O Last [ Case sensitive
Others [J Hexadecimal

[ Find/Replace not [ Picture string

Match options Search scope options

& CHARs @ All records

O Prefix O Excluded records Only

O Suffix O Not Excluded records Only
O Word

[ Find HRepIaceH Reset H Close ]

Figure 4-66 Find / Replace dialog

» Find: String literal/pattern to search, or a hex/picture value.

» Replace with: String literal/pattern to search, or a hex/picture value to replace search
strings. This is only applicable for an edit session.

» Field or column Selection (Search range): Sets the search scope. The search string is
searched for ONLY within the specified fields or column range.

» Navigation: Controls how the result of search is reported.

» Others: Find/replace not option allows you to highlight strings that does not match the
specified pattern. It is best to specify a search range parameter to narrow the scope of the
search.

» Match Options: Controls the position of the search string

» Search by Hex Value: Specifies that the search string is entered as its hexadecimal value.

» Search Scope Options: Specifies the scope of search. In particular, it controls if the search
must occur within or outside of excluded records. See Exclude action for more information.

See the IBM File Manager for z/OS, User's Guide and Reference for the full description of
these options.

After a Find/Replace command is issued, the result is reflected in the editor contents.
Figure 4-67 is a screen capture of File Manager editor after successfully issuing a Find
command to the current edit session (note that fields containing the search pattern are
highlighted). The Find/Replace dialog remains active as long as the current edit session is
open, so you can interactively specify search commands.
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[ TSS09.ADLAB.CUST1 2 =8

Navigation | LOCATE 23 v| [co] =] (2] current | 2 Total 100 Edit type | FULL

CUST-ID | NAME RCCT-BALANCE | CORDERS-YID | ADDR CITY STATE |~
2 NFRLE Graham, Anna 610.05 10 89 Clay Springs Rd  Atwon "V
3 02202 Major, Art 1234.56 5 1512 Pine Bluff Harmon M
4 03003 Prentice, Anna 0.00 T 33 Renshaw Laramie WY
5 03380 Deeds, Darren 74.00 3 649 Brown Street Sandstone IN
& 05570 Parker, Ford 233.27 12 303% Manning St. Dearborn MI
7 06101 Early, Brighton 311.08 10 9662 Summit Road Buxford NE
8 06106 Lander, Annette 489.84 T 6127 Cedar Street Taledega AL
9 06711 Dubree, Dustin 192.88 11 9229 Delegate's Row Indianapolis IN
10 06900 Bacon, Chris P. 1001.00 0 1134 Rosetta Lizle IL
11 07008 Houston, Roger 296.97 10 4411 Northside Pkway [EannerEXE HC
1z 07044 Schauer, April 88.83 T 7331 Gulf Shore Dr. Naples FL
13 7077 Mann, Mr. E. 621.05 1 24 Valentine Rd Danville TH
14 7707 Clime, Hilda 232.20 9 5545 Crystal Springs Dowagiac MI
15 07870 Furst, April 122.15 1 955 Dundas London oW
16 07880 Marx, Rudrey 450,51 2 90 South Cascade Boulder co ™
4 ¥

Layout | CUST-REC v| Template | 29.ADLAB.COPYLIB(CUST1) | v Apply

Formatted Mode

Figure 4-67 Result of Find on “Ann”

After successful execution of a Replace command, the records are modified in the editor for
display. However, the changes to records are not committed to the edited resource until a
Save is executed explicitly.

Additional editor actions

Along with the basic edit capabilities, the File Manager editor allows many of the same
functions found in the “green screen” interface of File Manager. The following descriptions of
the functions are in the editor context menu.

Copy records: This action copies the currently selected records in the editor. The copied
records are available for Paste action. Grouped records, such as excluded records, grouped
unselected records and grouped suppressed records, are not available for this action.

Cut records: This action cuts the currently selected records in the editor. This action
equivalent of performing Copy action followed by Delete action against the currently selected
records. Again grouped records are not available for this action. After records are cut, they
are removed from the editor for display. However, the records are not removed from the
original source unless a Save is performed explicitly.

Paste records: This action pastes the copied/cut records into the currently edited resource.
This action is only available in an edit session when the resource being edited allows insertion
of new records. In the paste dialog if you specify Paste records at the top option in the Paste
Records dialog, then the records are inserted at the beginning of the currently edited
resource. Otherwise, the records are inserted after the currently selected records in the
editor. The records are not saved to the edited resource until a Save is explicitly executed.
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In the Paste Records dialog, you can specify the number of times the selected records must
be pasted into the current edit session (that is, repeat). The maximum number of repeats is
1000 (Figure 4-68).

«* Paste Records B@

Paste Records

About to paste 1 records after the selected record in the editor.

Repeat 1|

[J Paste records at top (as first record in resource)

[ OK l [ Cancel

Figure 4-68 Paste Records dialog

Delete records: This action deletes the currently selected records in the editor. A “Delete all
records” check box provides the option of deleting the entire contents of the resource.
Grouped records are not available for this action. After records are deleted, they are removed
from the editor for display, but not deleted from the original source until a Save is performed
explicitly. The delete confirmation dialog provides the option to delete all records

(Figure 4-69).

«*Delete Records El@

Delete Records

Selected records will be deleted.
Alternatively, select Delete All to delete all records in the current

Selected record count | L

l@Delete all recor@

OK l l Cancel

Figure 4-69 Delete records dialog

Exclude records: This action excludes some records temporarily (for the current edit session
only) from display. The criteria for excluding records are specified using the Exclude Options
dialog shown next. The Exclude String Pattern is string pattern that represents a criteria for
Exclude action. You can specify a pattern using a string literal or a hex value. The field or
column Selection sets the Search Range, allowing you to narrow down the search scope and
only search for the specified pattern within the specified field or column range. Under Search
Options is the option to Exclude all records, this will remove all of the records from view, this
can be useful when combined with the Find command. Exclude Options controls how exclude
pattern matching is performed, and the Match Options controls how a pattern is matched
against the data in a record (Figure 4-70).
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«* Exclude Options

Exclude Options
Specify Exclude options below to hide records from the current display.

Exclude pattern: | 'Bacon’

Search range:

Search Options Exclude Options Match Options
] Exclude all records O Next & CHARs
[1 Case sensitive search @ All O Prefix
[1Search by hex value C Previous O Suffix
[1Search by picture string O First O Word
O Last
OK ] [ Cancel

Figure 4-70 Exclude Options

Reset exclude options: This action resets the current Exclude options, and all previously
excluded records will be displayed again.

Insert new records: This action inserts specified number of new records into the current edit
session. This action is only available in edit sessions and data set types that allow new
records to be inserted. You can specify the number of new records to insert, and if you select
Insert records at the top option in the dialog, the specified number of new records will be
inserted at the top of the editor. Otherwise, the new records are inserted after the selected
record or after the first record from a group of selected records. The inserted records are
inserted to the editor for display, but not saved until a Save is executed explicitly (Figure 4-71).

«* Insert Records Q@

Insert Records

Specify the number of records to insert.

Number of records to insert 1
[Insert records at top (as first record in resource)

[ OK ] [ Cancel

Figure 4-71 insert Records dialog

Hex On/Off: This action toggles hex lines on or off.

Save Records: This action saves the modified records, that is, the changes are made to the
resource on a permanent basis. This action is only applicable in an edit session and only
becomes available when the editor contents are modified.
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SaveAs Records: This action allows a user to save the contents of a currently selected
resource to a different resource on the host. When this action is executed, the user is
presented with a dialog that allows them to specify the target resource. Only records that are
visible from the show options will be saved.

Sort Records: This action sorts records based on the specified criteria. The sorting criteria is
specified using the Sort record dialog (shown below). For Sort by column number and Sort by
field reference, up to five criteria can be specified. Depending on the edit session, there are
three sorting methods:

» Sort by column number: Sort by column number in ascending or descending order.

» Sort by field reference: Sort by values in a selected field in ascending/descending order.
This option is only available when a template or copybook is specified for the current edit
session.

» Sort by KSDS key: Sort by value of the KSDS key in ascending or descending order. This
option is only available when editing a KSDS file.

Click Add Criteria to add the criteria to the sort action. Selecting sort by column number will
allow you to indicate the columns to be sorted, sort by field reference will allow you to select
the fields to be sorted, and sort by KSDS key simply sorts by the KSDS key value

(Figure 4-72).

«*Sort Options g@

Sort Options

Specify options for invoking the sort command.

2 Sort by column number @ Sort by field reference

Sort Criteria Sort Order Sort Type
NAME A Sort by Fi...
CITY A Sort by Fi...

Add Criteria | | Edit Criteria | Pelete Criterig | Up Criteria | [Down Criteria|

[ OK l [ Cancel l

Figure 4-72 Sort Options dialog

Show options: This action controls how records are grouped (grouping options) and which
must be displayed to the user (shadow line options):

» Group NOT SELECTED records: Records are considered NOT SELECTED when they do
not belong to a specific layout of a template used for the current edit session. When this
option is specified, these records are grouped together. Otherwise, these records are
displayed as NOT SELECTED records in the editor.

» Group SUPPRESSED records: Records are considered SUPPRESSED when they do not
belong to the current layout of a template used for the current edit session. When this
option is specified, these records are grouped together. Otherwise, these records are
displayed as separate SUPPRESSED records in the editor.
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Shadow line options: These options control whether a shadow line must be displayed to
represent a specific type of grouped record:

» Display shadow lines for excluded record groups: Excluded records are always grouped. If
this option is selected, a shadow line is displayed in the editor so that the user can clearly
see how many records are excluded.

» Display shadow lines for unselected record groups: When Group NOT SELECTED
records option is specified, NOT SELECTED records are grouped. When this option is
specified, a shadow line is displayed in the editor, which makes it easy to see how many
records are NOT SELECTED.

» Display shadow lines for suppressed record groups: When a Group SUPPRESSED
records option is specified, SUPPRESSED records are grouped. When this option is
specified, a shadow line is displayed in the editor so that the user can clearly see how
many records are SUPPRESSED.

These options are specified using the Show and Shadow Lines Options dialog (Figure 4-73).

«*Show and Shadow Lines Options Q@

Show and Shadow Lines Options

Specify show and shadow line options

Grouping options
Group NOT SELECTED records.
Group SUPPRESSED records.

Shadow line options

Display shadow lines for excluded record groups.
Display shadow lines for not selected record groups.
Display shadow lines for suppressed record groups.

OK ] [ Cancel

Figure 4-73 Show and Shadow Lines Options

Switch editor mode: This action switches between Formatted (table) mode (if a
template/copybook is applied) and Character mode.

Validate Records: This action only validates changes to the currently edited records. If any
errors exist, then they are reported to the user. If validation is successful, or if the user
chooses to ignore the errors, then the changes are reflected in the edit session. However,
changes are not saved to the currently edited resource until a Save is explicitly executed.

Editor limitations
The File Manager editor provides many of the same functions as the “green screen” interface,
however there are some limitations that are inherent to the Eclipse-based platform.

Column limitations: Each column in formatted and single display only displays up to 259
characters. This is a a limitation imposed by the native Windows implementation of tables,
which the Eclipse platform uses, and is recognized as a known issue on the Eclipse platform.

Workaround: Split a column which needs more than 259 characters into multiple columns
using a File Manager template, or display the data in Character mode.
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Column header truncation: When the total number of characters exceeds approximately
3,000 in total, column headers start to get truncated.

Workaround: Use a File Manager template to re-order or hold columns so that columns of
your interest appear first. Also use the Locate Column action to locate a column. The column
header text will be missing, but the values will still be visible.

Alignment of text value and corresponding hex value display: Depending on the type of
records of resource being edited, the alignment of the text value display and the
corresponding hex value display can be not aligned. This is due to the fact that some text
values occupy multiple bytes for the corresponding text in UNICODE (such as DBCS
characters, UNICODE characters).

Undo/Redo limitations: The Undo and Redo actions are only available while editing in
Character Mode. Additionally, enabling or disabling hex view while editing in Character Mode
will clear the undo buffer.

4.3.7 Working with templates

There are two ways to create a template using the File Manager: by using the “Create
Template Wizard,” and by editing the template after opening a data set using a copybook.

Using the Create Template Wizard

To access the Create Template Wizard, right-click in the Systems information view and
select Create Template Wizard. Type in the name of the new template, and select the type of
template to create (Figure 4-74). The simple copybook template will require a copybook to be
based from. The advanced copybook template allows the usage of multiple copybooks. The
dynamic template can be based from a model copybook or created free-hand.

<« New Template @

Create a File Manager Template p——y

Choose the type of template to create.

System: | 9.30.128.24-3960

Template:| TSS09.ADLAB.TEMPLATE(NEW) v

Template type

@ Simple copybook template

O Advanced copybook template
O Dynamic template

Figure 4-74 New Template
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Creating a template from an existing copybook

After opening a data set using a copybook, you can edit the template by clicking the Edit
button (Figure 4-75).

[ TSS09.ADLAB.CUST1 -8
Navigation | LOCATE 23 v Current Total | 100

CUST-ID | NAME ACCT-BALANCE CRDERS-YTD| ADDR CITY |~
N oo Lynn, Amanda 67.68 9 119 North Lake Road  Spirit
2 02200 Graham, Anna 610.05 10 89 Clay Springs Rd Atwon
3 Qgzz202 Major, Art 1234.56 5 1512 Pine Bluff Harmor
4 03003 Prentice, Anna 0.00 7 33 Renshaw Larami
5 03330 Deeds, Darren 74.00 3 649 Brown Street Sandst
& 05570 Parker, Ford 233.27 12 3039 Manning 5t. Dearbe
7 06101 Early, Brighton 311.08 10 9662 Summit Road Buxfor
8 06106 Lander, Annette 489,84 T 6127 Cedar Street Talede
=] 06711 Dubree, Dustin 192.398 11 9229 Delegate's Row Indiar| ¥
4 >

—

Layout | CUST-REC v | Template | 9.ADLAB.COPYLIB(CUST1) |+ | L.ookup Applyh Edit |)
Formatted Mode

Figure 4-75 Edit template button

Template Editor

The Template Editor offers various options for creating new templates and editing existing
templates for use with the File Manager editor. Templates improve the functionality of the File
Manager editor by providing a particular interpretation of records stored in a resource. The
Template Editor allows you to specify what that interpretation is by providing the tools
necessary to easily create and modify templates. This gives you additional control over the
way you interact with your data.

The Template Editor in the File Manager plug-in provides a similar level of editing functionality

as is available in File Manager. It allows you to work with the following types of templates:

» Dynamic templates (templates created on the fly)

» Base templates (templates created using copybooks)

» IMS base templates (templats created by File Manager IMS component when extracting
segments from IMS databases).

The Template Editor consists of three tabs:

» Layout tab
» Copybooks tab
» Information tab
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The Layout tab (Figure 4-76) presents information about the layouts available in the currently
edited template. Using this tab, you can specify various information about the template:

» Layout: Allows you to switch between different layouts defined in the template.

» Segmented template: Select this option if you want to use this template as a segmented
template.

» Selected: The layout will be used when matching a record to a layout.

» Offset: Entering a value for the offset alters the starting position of the currently selected
record type in relation to the actual record data. If an offset value is entered, it will be
added to the record length of the Level 01 field and to the starting position of all fields
within the record type. The offset value entered must be within the range of -32760 to
32760.

» Attributes: Brings up Field attributes dialog which allows you to specify various attributes
for the selected field.

» Field manipulation: When you are working with a dynamic template, you will notice that
field manipulation buttons are enabled to add/remove/modify fields as well as changing
field order.

» Mapping: Invokes the Field-Mapping dialog to specify field-mapping information.
» Criteria: Specify identification criteria, selection criteria, and related identification criteria.

5 *T5509.ADLAB.TEMPLATE(CUSTZ2) & -0
Layout | Copybooks | Information
Layout | CUSTOMER-RECORD v
[ Segmented template
Layout information
[ Selected
Identification criteria D
Selection criteria D
Related identification criteria
Offset 0
Refer... | Sequ... | Hold | Selec... Level Name Additional Clause Picture | T\
1 1 CUSTOMER-REC... Al
2 2 CUSTOMER-KEY Al
3 3 CUST-ID X(5) Al
4 3 RECORD-TYPE X Al
5 3 FILLER X(7) A
6 2 NAME X(17) A
7 2 ACCT-BALANCE 59(7)... PL
] 2 ORDFRS-YTN cofay  RIY
< >
Mapping

Figure 4-76 Template Layout tab

The Copybooks tab presents information about the copybooks that were used to create the
template. This tab also allows you to modify the copybooks included in the template. You can
specify up to 12 copybook libraries for a template. When re-building the template, specified
set of copybook members are searched in the copybook libraries. The first member matched
in a library is used when re-building the template.
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When you select the Rebuild button (Figure 4-77), the Template Editor rebuilds the template
using the specified copybooks. The compiler options in the preference page are used if you
specified these options specifically for the currently connected host. Otherwise the default
options will be used.

&2 *TSS09.ADLAB.TEMPLATE(CUST2) & =
Layout| Copybooks | Information

Library information

Index| Library
1 TS509.ADLAB.COPYLIB

(] [#]

Member information

Library in... | Member
1 CUST?2

(x] (=]

Figure 4-77 Copybooks tab

The Information tab presents some basic information about the template such as the
creation date and modification date of the template. In addition, you can specify a description
of the template (Figure 4-78).

&3 *TS509.ADLAB.TEMPLATE(CUST2) & -0

Layout | Copybooks

General Information

Type BASE Language COBOL
Creation date 1 20110329 Creation time | 13:57:59
Modify date | 20110329 Modify time | 14:36:45

Description 1:
Description 2:
Description 3:
Description 4:

Description 5:

Figure 4-78 Information tab

After creating a new template, it can be applied to the data set in the editor options dialog.
It can also be applied after opening the data set by typing the name of the template into the
template dialog box and clicking Apply.
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Modifying the Template
Using the Template Editor, you can modify the record identification criteria, record selection
criteria, related identification criteria, record layout, any other aspects of the template.

The Identification criteria, Selection criteria, and Related Identification criteria features have a
By-Field Criteria Builder. This dialog helps you to construct criteria that can be used to build

criteria used for each feature. To add criteria, click the “+” to the right of the dialog and begin
building the criteria using the fields and operators within the builder (Figure 4-79).

. By-Field Criteria Builder =] X |

By-Field Criteria Builder

Specify the criteria for the currently selected layout. The new criteria must be validated successfully before this dialog can
close.

Template  TSS09.ADLAB.TEMPLATE(CUST?2)
Layout CUSTOMER-RECORD
Criteria type 1D

Conne... | Group ...| Ref#! Le... | Field name Start| Le... | Type! Ope...| Criteria value Group ...
4 3 RECORD-TYPE 6 1 AN = C

(=] (=] (] (] (@) (]

~
w

OK H Cancel ]

Figure 4-79 By-Field Criteria Builder
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Another feature for the criteria building is the Write ID Criteria (free format). This dialog allows
you to write a criteria expression yourself. The dialog presents field information about the
currently selected layout to assist you in writing the criteria expression. You can double-click a
field in the table to insert the corresponding field number in the expression. You can also
press Ctrl + Space to bring up the context assist which gives you a list of fields with
description. Because the free-format criteria is more expressive than the by-field expression,
free-format criteria and by-field criteria are not interchangeable (Figure 4-80).

w> Criteria Editor Q@

Criteria Editor

Specify the criteria for the currently selected layout. The new criteria must be
validated successfully before this dialog can close.

Criteria| #4 = P|
Layout information

Template TSS09.ADLAB.TEMPLATE(CUST2)

Layout

Ref... | Level| Field name Type Start  Length
1 1 CUSTOMER-RECORD AN 1 80
2 2 CUSTOMER-KEY AN 1 13
3 3 CUST-ID AN 1 5
4 3 RECORD-TYPE AN 6 1
5 3 FILLER AN 7 7
6 2 NAME AN 14 17
7 2 ACCT-BALANCE PD 31 5
8 2 ORDERS-YTD BI 36 2
9 2 CTY AN 38 15
10 2 OCCUPATION AN 53 28

OK l I Cancel

Figure 4-80 Write ID criteria dialog

The bottom portion of the Template Editor is used to modify the data set layout (Figure 4-81).
From this section you can select the fields that will be shown, the order of the fields. and Hold
fields. Clicking under Hold fields will be placed as the first fields shown in a separate editor.

In this example fields 3, 5, 6 and 7 have been selected as the only fields to be shown, ordered
as 5 followed by 3, and 7, field 6 will come after the ordered fields. Field 3 has been held, and
will appear at the beginning of the layout in a separate window (Figure 4-82).

Refer... | Sequ... | Hold | Selec... Level | Name Additional Clause_b_
1 CUST-REC

CUSTOMER-KEY

CUST-ID

NAME

ACCT-BALANCE

ORDERS-YTD

ADDR |
CITY 54l

e RN e R oy R S S Y S
LR S LN S S R U

Figure 4-81 Selecting, ordering and holding fields example
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£ TSS09.ADLAB.TEMPLATE(CUST13)  |[& TSS09.ADLAB.CUST1 &3 -0
Navigation LOCATE 23 v Current Total 100
CUST-ID || || ACCT-BALANCE | ADDR ORDERS-YTD ~
1 JUEGDED 2 119 North Lake Road 3
2 02200 610.05 89 Clay Springs Rd 10
3 02202 1234.56 1512 Pine Bluff 5
4 03003 0.00 33 Renshaw 7
E 03330 74.00 649 Brown Street 3
6 05570 233.27 3032 Manning 5t. 12
7 06101 311.08 9662 Summit Road 10
8 06106 489,84 6127 Cedar Street 7
a 06711 1%2.98 9229 Delegate's Row 11
10 06900 1001.00 1134 Rosetta 0
11 07008 296.97 4411 Northside Ploway 10
12 07044 88.83 7331 Gulf Shore Dr. 7
13 07077 ¥ || 621.05 24 Valentine Rd 1 ¥
Layout | CUST-REC v | Template | ADLAB.TEMPLATE(CUST13) || [ookug [Apply [ Edit |
Formatted Mode

Figure 4-82 Results of modifying the template

4.3.8 File Manager utility wizards

Many of the same utilities found using the “green screen” version of File Manager can be
done using the File Manager plug-in. Wizards for additional File Manager utilities are available
by right-clicking in the Systems Information view and selecting the desired utility. Below is a
brief description of the utilities.

Allocate Data Set

The Allocate function allows allocation of a number of different QSAM and VSAM data set
types: PS, DA, PDS, LIBRARY, KSDS, RRDS, ESDS, and LDS.

The wizard allows you to set basic options when allocating a data set:
» System: Allows you to change the system on which the function will be executed

» Data Set: The name of the new data set to allocate

» Allocate like (optional): The name of the data set to base all properties on for allocation of
the new data set. Any fields specified later on in the wizard will override these properties.
For convenience, the properties of the data set specified here will be loaded into the
subsequent relevant fields of the wizard.

» Data Set Type: The type of the new data set to allocate
» Allocation Parameters (QSAM only)

Compare

The Compare utility allows you to compare data from any resource, to data in any other
resource. You can compare load modules, perform a field level comparison (using an “Old”
copybook or template with a “New” copybook or template), and produce comparison report.
The report can show information about where insertions, deletions, or changes have occurred
in the “New” resource.
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Copy

The Copy utility function is used to copy data from any supported resource to any other
supported resource. With the copy utility you can copy selected members or all members
from resources that contain members.

Create Data

Use the Create Data utility function to create and initialize data values in VSAM data sets,
sequential data sets, PDS members, and HFS files.

You specify the number of records that are to be created and how they are to be initialized.
You can initialize the data with fill characters and patterns. When you use a copybook or a
template you can initialize records at the field level. You can change the field create attributes
for individual fields by editing the copybook or template.

Print
The Print utility function is used to print data of any supported resource.

Rename
The rename wizard allows you to rename data sets and members.

When the rename wizard is open, enter a valid new fully qualified data set name for data sets.
Entering the same name in a different case is not valid, however if you enter a new data set
name in lowercase, it will automatically be converted to upper case during the rename
operation. For members, enter only the member name. As with new data set names, new
member names will be upper-cased automatically during the rename operation. You must
provide at least 1 valid new name before you can click Finish. If a new name is invalid, it will
be displayed in red with an error icon along with an error message.

View Load Module

Use the View Load Module utility function to print a list of the symbols (CSECTs, common
sections, entry points, and ZAPs) in a load module. To compare load modules, use the
Compare wizard.
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4.4 Debug Tool

IBM Debug Tool Plug-in for Eclipse, when it is used with an Eclipse-based platform (such as
CICS Explorer, IMS Explorer, or RDz) provides an interactive source debugging of z/OS
applications. Debug Tool helps you debug applications running in a variety of environments,
such as Batch, Customer Information Control System (CICS), IMS, DB2 stored procedures,
and UNIX System Services. It offers easy access through a graphical user interface (GUI) on
the workstation to the power of Debug Tool for z/OS. The GUI provides a workstation
alternative to the z/OS ISPF interface, and can lower the learning curve for new z/OS
developers. Along with making new developers proficient quicker, the GUI interface provides
experienced users an easier and more flexible interface.

4.4.1 Introduction

The debugger allows you to control the execution of your program by setting breakpoints,
suspending launched programs, stepping through your code, and examining the contents of
variables.

Host requirements
The Debug Tool Eclipse plug-in communicates with a Debug Tool z/OS session using TCP/IP.
Considerations for using the Debug Tool plug-in can be found in the Customization Guide.

The graphical user interface

The information in this section expands on that contained in the “Getting Started” portion of
the Readme text delivered with the plug-in. Clarity of the instructions is enhanced by the
inclusion of screen captures.

The steps outlined next to start up the Debug Tool Plug-in for Eclipse were compiled using
V11.1 of the code.

The Debug Tool plug-in, when integrated with Debug Tool for z/OS and the Eclipse-based
platform, debugs z/OS-based load modules running on MVS, including load modules that run
in a subsystem like CICS, DB2 or IMS. The GUI interface allows you to access a debugging
capability similar to that accessed by the ISPF interface. You can do the following tasks:

» Set and clear breakpoints at a specific line.

» Set and clear breakpoints for an error or warning-level error that is based on Language
Environment severities.

Run to a breakpoint.

Step into a procedure.

Step over a procedure.

View variable values and change them as you step through the code.

View variable values in the context of a larger area of storage.

View the call stack.

vVvyYvyvyYYyy

4.4.2 Opening the Debug Perspective

To access the Debug Tool for z/OS GUI, proceed as follows:
1. Click Window — Open perspective — Other (Figure 4-83).
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«*|BM CICS Explorer
Explorer Edit Project  Search | Window Help

LY - : 7 - Open perspective P & CICS SM

— = Show View 4

L, Data Sets &2 - & z/OS UNIX Fil { Other... )
Save Perspective As... =

Qualifier: Reset Perspective...
MNavigation »
Preferences

Figure 4-83 Open Perspective

2. Select Debug Tool (Figure 4-84).

«* Open Perspective @]

Eapa/GUI

# CICS SM (default)
**Debug

ELFault Analyzer Perspective
LPD Tools

{OResource

% SM Administration
«1zf0S

[1Show all

[ OK ] [ Cancel

Figure 4-84 Select Debug

To change the default perspective to one that you feel comfortable with, select Window —
Show View. From the resulting drop-down list, select those windows you want to be part of
your default perspective. Note that “Debug Console” equates to the Log window in a 3270
debug session. When satisfied with your selections, save them as your default perspective by
selecting Window — Save Perspective As......

4.4.3 Setup for debugging

In order to use an interactive debugger, we have to tell the debugger which application has to
be debugged, and where to interact with us (as the end user). To route an interactive debug
session to the Debug GUI, ensure that the Debug Tool listener is listening for an interactive
debug session and determine the IP address of the workstation where it will be displayed.

Both of these tasks can be completed using the Debug Tool GUI listener button in the Debug
Perspective. If the listener button is Green, as shown in Figure 4-85, the Debug GUI is ready
for an incoming debug session. If it is Red, you can click the listener button to start the
listener.

Get the IP address by pulling down the connection detail in your Debug view and selecting

Get Workstation IP.... In order to communicate with your workstation, the debug session
running on the host needs to know this IP address.
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v ~— O |[=Variables & - ®e Breakpoints
*  Debug UI daemon is listening on port: 8001
4 Stop listening
Change Port...
Get Workstation IP...

Figure 4-85 Debug Tool Listener button

This action returns the IP address required by the Debug Tool server code to establish a
connection with your workstation. If you are using a VPN client, two IP addresses will be
shown (Figure 4-86).

«* Workstation IP ﬁ

IBM-DCCCFD49B35

Workstation IP
192.168.1.105 Intel(R) 82567LM Gigabit Network Connection - AGN Filter Interface
9.76.140.107  AGN Virtual Network Adapter - AGN Filter Interface

@

Figure 4-86 Workstation IP address

Alternatively, the address can be obtained by opening a Command Prompt window and
entering the command ipconfig.

Debugging Batch Applications
Take a note of the address returned and the port number where the Debug GUI is listening to
include it in the TEST parameter in the JCL for the execution of the program you are about to
debug. Modifying this TEST parameter in the JCL can be done from ISPF, the CICS Explorer
z/OS perspective, or RDz (Figure 4-87).

J//CEEQPTS DD *
TEST{,,,TCPIP&£2.76.140.107%8001:)

Figure 4-87 Debug GUI CEEOPTS DD statement

After adding the CEEOPTS DD statement with the appropriate TEST option to the run-time
JCL, simply submit the batch job to start the debugging session.
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Debugging CICS Applications
When debugging a Customer Information Control System (CICS) program, the address
returned and associated port must be included in the 3270 DTCN profile (see Figure 4-88).

Select type and ID of debug display dewvice
Session Type MFI, TCP

Port Number = TCP Port
Display Id =

Figure 4-88 3270 DTCN Profile builder

Alternatively you can use the DTCN profile builder that is installed with the Debug Tool GUI.
This plug-in helps you create and manage DTCN profiles on your z/OS system from the
Debug Perspective.

To use the DTCN plug-in, do the following steps:

1. Verify that you have completed all the tasks described in Chapter 4 of the manual.
2. Click Window — Show View — Other...

3. WIthin the Debug folder select “DTCN” (Figure 4-89).

«w Show View @

type filter text
== Debug ~
% Breakpoints
= DTCN Profiles
& DTSP Profile
# Debug
G Debug Console
&1 Expressions -

0K l [ Cancel

Figure 4-89 Show the DTCN view

The resulting view will be shown in the bottom portion of the perspective near the “Console”
view. If you want to keep the DTCN view visible in the Debug Perspective, save the
perspective.

IBM Problem Determination Tools for z/OS



4. Establish a connection to the DTCN profile manager by doing these steps:

a. Click Window — Preferences — Debug Tool — DTCN.

b. Enter the host name and port number (supplied by the system admin) for the CICS
region that you will be using for the debug session. Enter the User ID and password for
the region and click Test Connection. The message at the top of the panel will
indicate if the connection was successful (Figure 4-90).

+ Run/Debug

' Preferences @E
@ Connection tested OK. v

§- APA/GUL Host Name: DEMOMYS.DEMOPKG.1IBM.COM
+ CICS Explorer 0st IName: : B
= Debug Tool Port Number: 13081

DTCN (CIC5) User 1d: DDS0200

DTSP (non-CICS)
+ Edlipse platform Password: kx| Test Connection
B E'I‘i Manager Show Error Messages Only: |YES v
+ g p
» Install/Update Profile Type: dtcn
+ LPEX Editor Client Version: 0102

lRestureDefaultsH Apply ]

l OK H Cancel ]

Figure 4-90 DTCN Preferences

5. In the DTCN Profiles view, which shows a list of profiles in the region you are working
with, right-click anywhere to see a list of the actions available for working with profiles.
Select Create to start a new profile, or Edit to edit an existing profile (Figure 4-91).

El Console B~ DTCN Profiles &2
Owner Status | Tr... | Te...| Load Mo...| Compile... | Use... | Se... | Session ... | Po...
DDS0001 Active CD... * ¥ K K CDAT1,... DDS... TCP 90.65.16... 8003
:DDS0200 Active 0082 > Inactivate DDS... MFI 0082
DDS0799 Active CD... 0058 DDS... TCP 9.187.1... 8001
DD51407 Inac... DFH =" Create MFI 0075
DDS2348 Inac... CD... 0025 CDA 7 Edit DDS... TCP 9.191.2... 8001
DNET032 Inac... CD... 0022 % Delete DNE... MFI 0022
DNET039 Active CD... 0087 DNE... MFI 0087
DNET047 Inac... ( <" Refresh DNE... TCP 9.76.80.92 8001
DNET074 Inac... CD... Z002 Preferences DNE... MFI 7002
DNET108 Inac... PD... DNE... TCP 9.71.22... 8001

omer

Figure 4-91 DTCN Profiles view
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a. When the “Debug Tool Profiles Management” pop-up is displayed, type in the profile
owner and choose an action, then click Next (Figure 4-91).

«*Debug Tool Profiles Management = @ﬁ

DTCH profile action choices

Profile Owner User Id: DDS0200
Choose an action: Edit [v]

DTCN (CICS) preferences

@ Next > H Finish H Cancel

Figure 4-92 DTCN profile builder pop-up
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b. On the next panel (Figure 4-93), which allows you to modify the profile to capture the

CICS application you want to debug, fill in the required information and click Next.

«*Debug Tool Profiles Management

Bi[=] X

DTCH pattern matching resources

Resources to debug
Transaction Id:
Terminal Id: 0082
Load Module and Compile Unit (maximum 8 pairs)

Load Module Compile Unit
* CDAT1

User Id: DDS0200

NetName:

IP Name/Address:
Commarea

Offset: 0
Data:

Container
Name:

Offset: 0
Data:

URM Debugging: |NO

Profile Status: | ACTIVE

@ <Back | _Next> |[ Finish

] ’ Cancel

Figure 4-93 DTCN resource identification panel
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c. On the final panel (Figure 4-94), modify the location where the debugging session will
be displayed. Selecting “TCP” for the session type will update the “Session Address” to
the current TCPIP address, and display the debugging session on the current
workstation.

«* Debug Tool Profiles Management @

DTCH TEST run-time options

Test Type: TEST w
Test Level: ALL v
Prompt: PROMPT

Session Type: TCP A
Session Address or Terminal Id: 0.76.140.107

Port:

Commands File: *

Preference File: *

EQAOPTS File:

Other Language Environment Options:

@ Finish l [ Cancel

Figure 4-94 DTCN run-time options

6. Click Finish, and the profile will be added to the DTCN Profiles View.

The next time that the transaction is run, the debug session will begin.

4.4.4 Debugging COBOL, PL/l, Assembler, and C++ programs

After submitting the job, or starting the transaction that has been set up for debugging, the
debug session starts. Now you can work in your debug session. You can step through your
program, set a breakpoint, run your program to the breakpoint, and monitor variables in your
application (Figure 4-95).
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«*IBM CICS Explorer g@

Explorer Edit Project Run Search Window Help
v AR -2 i %5 Debug

% Debug = U ] WP 3 - 3R & - ¥ 7 0|/ Variables # . % Breakpoints % Registers| 2 Monitors =0

= 4P SAM1 [Incoming Remote Debug Session]
=52 Platform: zOS 390X Connection: 9.39.68.147:30562 Name Value
=-of Thread:1 (Runnable ) @ no local variables are availabl
= SAM1: 01
w1 Process: 546358032 Program: SAM1 < >

[2/ *DDS0200.ADLAB.JCL(XSAM) | DDS0200.ADLAB.SYSDEBUG(SAM1) & -4

Line 1 Column 1 Insert Browse
al 2 4 5 7 10 alal 12

e e e e R R R R R R R R R R R R Y R R R ~

]
u
» 1

2 * PROGRAM:

cg

El Console B DTCN Profiles | & Debug Console 2 0 Memory g E
EQAZ261E An error occurred while opening file: INSPPREF. The file may not exist, or is not accessible.
EQR2458I SVC Screening is disabled by EQACPTS. Handling of non-LE events is not available. Debugging
EQR2383I The environment is not yet fully initialized. Use Step or Run.

< >

Debug Engine Command: | | |Enter Commands...

Figure 4-95 Debugging session on the Debug GUI

After launching a debug session, debug views will provide access to a variety of debug tasks.
Views that are available for debugging are described in Table 4-2.

Table 4-2 Default Debug Perspective views.

Views Description

Debug View Allows you to manage program debugging

Debugger Editor Displays source for your program

Breakpoints View | Offers a convenient location for setting and working with breakpoints

Variables View Contains a list of all variables in your application, which allows you to edit
variables

Registers View Displays registers in your program

Monitors View Provides a convenient location for working with variables, expressions, and

registers that you choose to monitor

Modules View Displays a list of modules loaded while running your program

Debug Console Allows you to issue commands to the debug engine, view output from the
engine, and see results of commands that you have issued

Memory View Allows you to view and map memory used by your application
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Call stack

A call stack is a dynamic stack data structure that stores information about the active
subroutines of a computer program. A call stack is often used for several related purposes.
However, the main reason for having a call stack is to keep track of the point to which each
active subroutine must return control when it finishes executing. When a program is
suspended, the call stack looks like that shown in Figure 4-96.

f‘s‘*Debug% 1] J (TS S T e R S~ ¥ =08
= &' SAM1 [Incoming Remote Debug Session]
532 Platform: zOS 390X Connection: 9.39.68.147:38674
= o Thread:1 (Runnable )

= SAM1: 01
i Process: 546358032 Program: SAM1

Figure 4-96 Call stack

Breakpoints

Breakpoints are temporary markers that you place in your executable program to tell the
debugger to stop your program at a given point. When a breakpoint is encountered, execution
suspends at the breakpoint before the statement is executed, at which point you can see the
stack for the thread and check the contents of variables, registers, and memory. You can then
take a step (execute) the statement and see what effect it has on the argument.

There are multiple methods for setting breakpoints. The Breakpoints view can be used to
access the wizards for setting breakpoints by right-clicking in the view and selecting Add
Breakpoint from the pop-up menu. This will expand a menu that allows you to choose the
breakpoint type that you want to set (Figure 4-97).

>

7| %5 Debug |

t9= Variables | % Breakpoints 2 - [ Monitors | it Registers -0

|
( Address... \

Entry...
Statement...
Load...
Watch...

-

Add Breakpoint

—y Stop When Date Fields are Accessed
= Copy Ctrl+C \ Stop At All Function Entries j

o> Import Breakpoints...

Figure 4-97 Add Breakpoint menu

118 IBM Problem Determination Tools for z/OS



The breakpoint types in are supported when debugging System z applications are listed in

Table 4-3.
Table 4-3 Breakpoint descriptions
Statement Breakpoint | Triggered when the statement it is set on is about to be executed
Entry Breakpoint Triggered when the entry points they apply to are entered
Address Breakpoint Triggered before the disassembly instruction at a particular address is
executed
Watch Breakpoint Triggered when execution changes data at a specific address
Load Breakpoint Triggered when a DLL or object module is loaded
Exception Breakpoint | Triggered when an exception that is recognized by the debugger is thrown

The breakpoint wizard also allows you to specify optional breakpoint parameters and set
conditional breakpoints. In Figure 4-98, the condition of “X = Y” has been set in the

expression field, meaning that the breakpoint will only trigger when the variable X equals Y.
If an action is entered in the “Action” field, it will only take place if the breakpoint is triggered.

The example shows “moving” 1 to variable X.

«* Add a Statement Breakpoint =X

Optional parameters o

Make the breakpoint conditional upon the following E
parameters

Frequency
From: | 1

To: Infinity
Every: | 1

Expressiony x =y
Action: MOVE 1 TO X

'f?:' Einish ] l Cancel

Figure 4-98 Breakpoint optional parameters

You can set exception breakpoints in the Breakpoints view by clicking the Manage Compiled
Language Exception Breakpoints push button. You then select the exception type that you
want the debugger to catch in the Manage Exception Breakpoints dialog box. Exception types

that are available when debugging System z are TEST(ALL), TEST(ERROR), and

TEST(NONE). You can select only one of these selection types.
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You can set statement breakpoints in the Debugger Editor by double-clicking in the grey ruler
area to the left of a statement or by a right-click pop-up menu action. Also, you can set the
breakpoints by wizard in the Breakpoints view. Each statement breakpoint will have an
indicator on the statement within the Source view (Figure 4-99).

2] *DDS0200.ADLAB.JCL(XSAM) 5l DDS0200.ADLAB.SYSDEBUG(SAM1) i
Line 251 Column 1 Insert Browse
I———+————1————+————2————+————3————+————‘1————+————5————+————6————+————"."————+—
-}l 251 ACCEPT CURRENT-DATE FRCM DATE.
252 ACCEFT CURRENT-TIME FRCM TIME.
ﬁ‘—ESS DISPLAY 'SAM1 STARTED DATE = ' CURRENT-MONTH '/°'
254 CURRENT-DAY '/' CURRENI-YEZER ' (rom,/dd/ vy) ' .
255 DISFLRY ' TIME = ' CURRENTI-HOUR ':'
256 CURRENT-MINUTE ':' CURRENT-SECOND.
4:--
258 PERFCRM 300-0PEN-TRAN-AND-RPT-FILES.

Figure 4-99 Statement Breakpoint indicator

You can set entry breakpoints in the Modules view by right-clicking an entry point and
selecting Set entry breakpoint from the pop-up menu, or set them by wizard in the
Breakpoints view.

In addition, you can right-click the debug target (program name, one of the threads or stack
frames) in the Debug view and select Options — Stop At All Function Entries from the
pop-up menu to stop at all entry points (this option is also available in the Breakpoints view
pop-up menu). All other breakpoint types are set by wizard in the Breakpoints view. A list of all
breakpoints (for all debug sessions) is displayed in the Breakpoints view, unless you use the
filter by debug target action or link the Breakpoints view to the Debug view.

To filter out breakpoints that are not related to the current debug session, click the
Breakpoints view, Show Breakpoints Supported by Selected Target push button. To link
the Breakpoints view with the Debug view, click the Link with Debug View toggle; when this
toggle is selected and a breakpoint suspends a debug session, that breakpoint will
automatically be selected in the Breakpoints view.

The breakpoint entries in the list provide you, in brackets, with a summary of the properties of
the breakpoints. In Figure 4-100 the breakpoint shown is a statement breakpoint set in
program SAM1 on statement 253. The right-click pop-up menu options in the view allow you
to add breakpoints, remove breakpoints, and enable or disable breakpoints. You can also edit
breakpoint properties with a pop-up menu option. With push buttons in the Breakpoints view,
you can remove breakpoints.

5%~ =D

No details to display for the current selection.

Figure 4-100 Breakpoints view
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You can enable and disable breakpoints with pop-up menus in the Breakpoints view or the
editor and by check box in the Breakpoints view. When a breakpoint is enabled, it will cause
all threads to suspend whenever it is hit. When a breakpoint is disabled, it will not cause
threads to suspend.

In the Breakpoints view, there are two indicators to the left of a set breakpoint. To the far left is
a check box that indicates if the breakpoint is enabled (when enabled, the check box contains
a check mark). To the near left, an indicator with a check mark overlay indicates a breakpoint
that has been successfully installed by the debug engine (if the breakpoint is enabled, this
indicator is filled; if the breakpoint is disabled, this indicator is not filled). In the editor,
statement breakpoints are indicated by an indicator with a check mark overlay, indicating a
breakpoint that has been successfully installed by the debug engine (if the breakpoint is
enabled, this indicator is filled; if the breakpoint is disabled, this indicator is not filled).

Breakpoints must be installed before they will suspend execution. It is possible to add a
breakpoint that is not valid for the current debug session. This breakpoint will not be installed
until it is part of a debug session, which includes a debug engine that will recognize the
breakpoint.

In the editor, statement and entry breakpoint indicators are displayed in the marker bar to the
left of the editor. Indicators for statement, entry, address, watch, and load breakpoints are
displayed in the Breakpoints view.

While in the Breakpoints view, the source editor will open to the location of a breakpoint if you
do one of the following actions:

» Double-click the breakpoint.
» Select the breakpoint and click the Go to File For Breakpoint push button.
» Right-click the breakpoint and select Go to File from the pop-up menu.

Stepping procedures

After the code is suspended, you are able to use the stepping procedures, which allows you
step through the execution of the program line-by-line using the step controls (Figure 4-101).
While performing a step operation, if a breakpoint or exception is encountered, execution
suspends at the breakpoint or exception, and the step operation ends. You can use step
commands to step through your program a single instruction or location at a time. The
available step commands are described in Table 4-4.

Table 4-4 Step Actions

Command Description

Step Over The called functions run without stepping into it.

Step Into The program runs to the next hook or statement.

Animated Step The debugger issues a Step Into action repeatedly. You can control the

Into delay between each step by selecting the Animated Step Into icon
down-arrow.

Step Return The program runs to the return point (just after the call point).
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#&Debugﬁi@ 13 [ A TS S - ¥ =0

= & SAM1 [Incoming RemoteD)Mg %zsiot '\
onnectign: 9.39.68.14

= P;atTfﬁrmij Animated RSett?JEn
=07 Thread — Step | stepinto | Step Over
= SAMT-UT

&l Process: 546358032 Program: SAM1

Figure 4-101 Stepping procedures

Select the Step Over command to step over the next method call (without entering it) at the
currently executing line of code. Even though the method is skipped, as far as stepping is
concerned, it is still executed all the same.

Variable tools

Any function or program executes to change data in an expected way, so a key part of
debugging is to locate and determine if the program is acting on the data correctly. The first
step is finding a variable. Locating and determining its value in a complex program while
debugging can be tedious. The Debug Tool GUI has solutions for this. In one method, when a
breakpoint is set and the program is suspended, you can use the Hover feature. This feature
allows you to see a variable’s current value by placing the mouse pointer over the variable
name while the program is suspended (Figure 4-102).

(2] *DDS0200.ADLAB.JCL(XSAM) | & DDS0200.ADLAB.SYSDEBUG(SAM1) &=

Line 253 Column 1 Insert Browse

e B et B i - ST
¥ 253 DISPLAY 'SAM1 STARTED DATE = ' CURRENT-MONTH '/
254 CURRENT-DAY '/' CURRENT-YEARAS
255 DISPLAY ' TIME = ' CJR;&ICURRENT'MDNTH = lm
256 CURRENT-MINUTE ':' CURRENT-SECOND.
257
258 PERFORM 900-OPEN-TRAN-AND-RPT-FILES.
259 PERFORM 800-INIT-REPCRT .
260

Figure 4-102 Hover feature
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You can set up a window that will show the variable name and its value as you step through
the program. To open this variables window, go to Window in the top tool bar, select Show
View, then near the bottom you see Variables. You can also press ALT+SHIFT+ Q, V, and a
window will pop up near your Breakpoints window, looking somewhat like Figure 4-103.

= Variables 2 . ° Breakpoints E* Monitors i Registers ¥ =0
Name Value

® CURRENT-MONTH 10

® CURRENT-DAY 11

® CURRENT-YEAR 11

Figure 4-103 Variables View

In the Variables View, you can dynamically change the variable values as you step through
the code. This will allow you to enter correct data into the variable for testing the rest of the
program.

4.4.5 Right-clicking in the code space

During a debug session, the “right-click” is your access to many features. Right-clicking in the
code space during a debug session gives access to functionality that is useful in debugging
source code (Table 4-5).

Table 4-5 Right-click menu in code space.

Action Name Description

Find Text Enter a string of characters to find within the code.

Find Function or Enter the name of the function or entry point that you are searching for.

Entry Point

Add Watch Set up a “Watch Breakpoint” with the wizard that pops up. Set up number of
Breakpoint bites to watch and frequency.

Monitor Select a thread that has the expression you want to monitor, and the tool places
Expression a monitor in the monitor tab.

Monitor Memory Allows you to add a new memory monitor, which lets you view and change

contents of memory or memory areas used by your program.

Run to Location Executes the program to the currently selected line in the editor.

Jump To location Jumps to the currently selected line in the editor without execution.

Edit Source Allows you to edit the path used to locate source files.
Lookup Path

Change Text Files | Allows you to enter the name of an overriding file for the source.

Switch Views Allows you to change views.
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4.5 Fault Analyzer

The following sections cover various features of the Fault Analyzer.

4.5.1 Fault Analyzer plug-in for Eclipse

124

In this section we discuss topics related to the Fault Analyzer plug-in for Eclipse.

Host requirements

The Fault Analyzer plug-in for Eclipse communicates with a Fault Analyzer z/OS server job
using TCP/IP to allow the viewing of history file fault entries. Details for installing the required
server code can be found in the IBM Fault Analyzer for z/OS User’s Guide and Reference
and sample jobs provided in the SIDISAM1 dataset.

Java: Currently the server has a Java requirement. In general it is useful to verify that Java
programs can be run from the OMVS command line, so that problems with the server can
be isolated from problems with the Java installation. This is especially helpful when Java is
being installed for the first time.

The server listens on a specified TCP/IP port for requests coming from the plug-in. The port
number used must be greater than 1024" and be provided to you along with the system name
in order for you to configure your plug-in to access history files through the server.

The plug-in provided with RDz utilizes the RSE connection framework which does not use the
server provided with Fault Analyzer.

Tip: When updating the plug-in, there are usually changes to host components as well.

The graphical user interface

The Fault Analyzer plug-in for Eclipse helps you to simplify abend analysis by connecting to a
remote IBM z/OS system and provides access to problem reports for diagnosing mainframe
application errors and abends. Key features include these:

» An interface to manage views and multiple fault history files from any number of z/OS
hosts

» The ability to list the contents of history files and views, and to configure column layouts
and results filtering

» The ability to browse fault entries that were created during real-time analysis of abending
programs

» A browser for browsing the dump storage associated with a fault entry and annotating
areas of interest in the dump using user notes

» A source listing of abending programs using side files

» The ability to look up message explanations for any abend or message code referred to by
the report

" The IANA (Internet Address Naming Authority) and z/OS TCPIP reserves the ports 1024 and below.

IBM Problem Determination Tools for z/OS



4.5.2 Fault Analyzer Artifacts view

The Fault Analyzer Artifacts view (Figure 4-104) enables you to register a set of history files
that can be browsed to identify the cause of failures in your applications, and to monitor the
contents of history files to alert you when a failure occurs in one of your applications.

G FA Artefacts 2 . Mavigator =0
= [sg FA Artefacts
= i' pthapcl
[s8) History Files
=-fl PTHRAEL V710
=143l History Files
(s Da.DCAT

L@ KEMICHI A7.HISTORY

L{?:l KEMICHL. A8.HISTORY

L@ KEMICHI. FAULTAML HIST

'L{}l KEMICHI FAULTAML, HIST.MEW

L{?:l KEMICHI. GEQR.GE. HIST

L@ KEMICHI HISTORY .ENG

'L‘i'}l KEMICHI HISTORY, JPM

L@ KEMICHI HISTORY .KOR

'L{}l KEMICHI RAVIM.FAHISTORY

Views

[sg {ADRIAM) Adrian's cludge of Fault Entries
[§g) {ANSTEMP) Adrian's Temp Fault Entries

[s¢ (APC) Sample view of APC history files

(§g (DA) DA.DCAT.**

L{?:l {DB2) SAMPLE YIEW OF DB2 HISTORY FILES
(52 (Fa) Fa sample view

[§g {JOHNS) View of CICS and IMS History files
[§g) (KEMICHI) Kenichi's history files

(g (PMR) PMRY, == HIST

[ (SSTEST)nfa

(g3 {SW) SWILKEN. HIST=

[§g {TOM) Tom's Views

(58 (xCF) History files used by XCF CICS bashing

(5] feees7777) - 0
u@l ........ I nfa

e 4

++++++++++++++d§3

Figure 4-104 FA Artifacts view

History files are organized in a tree structure in which the root of the tree is FA Artifacts; which
contains children that represent different mainframe systems. Each system node potentially
contains two children, one for containing all history files for the system and another for
containing the view information.

When you double-click a history file element, all fault entries contained in the selected history
file are displayed in the Detailed View. A view is a Fault Analyzer concept that enables you to
group a set of history files. When you select a view element, fault entries contained in all
history files defined in the selected view are displayed in the Detailed View.
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To specify a history file in the FA Artifacts view, right-click FA Artifacts and select Add New
History File. To populate the History file Detailed View, right-click the FA History File name
and select Populate/Refresh History File (Figure 4-105).

C, Fault Analyzer Artifa :2 ~ — O
e m Set Encoding

Delete From View
Retrieve View Information
Retrieve Last Accessed History Files

Add New History File

Figure 4-105 FA Atrtifacts context menu

Table 4-6 provides a summary of all actions available in the FA Artifacts view.

Table 4-6 FA Artifacts View actions

Action Name Description

Add new history file | Enables you to add a history file from a particular host to the view.

Retrieve last
accessed history
file

Enables you to retrieve the set of history files you last used on the host, based
on the information stored in your ISPF profile.

Retrieve view
information

Enables you to retrieve information about views, which are stored in a data set.
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Delete from view

Deletes the selected item from the view.

Populate/refresh
history file

Refreshes the cached information about the selected history file.

Configure history
file monitor

A history file monitor can be configured to monitor the changes made to a
history file on the host. Whenever changes are made to the selected history file,
the user is notified.

Set encoding

Enables you to specify the encoding for the selected system.; that is, the
language option used when the fault entry was created.

Change system
alias

Provide an alias for a connection definition to make it recognizable among
many different connection definitions.
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You will be prompted to choose which host to import history files from (Figure 4-106).

| Connection Details

Specify host name and port number where FA server is running.

Host Mame Mo THEAEL -
Port Mumber 8000

Chert Part Number |

(9] 4 Cancel

Figure 4-106 Connection dialog with client port option

You can specify a client port number (aka, outbound port number) with which your
workstation will use to connect to the server in case there are restrictions. In the case of the
plug-in supplied with RDz, you will have defined connection definitions before hand.

Then choose the history file through the next dialog (Figure 4-107).

-

I
[ T
i T
i

il

| New History File
Specify history file name.

| Host Name PTHFAEL:8000

| History File Name ' CTEST.DUMPA.DACICS.DCAT

ok || Cancel

igure 4-107 Add history file dialog
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If you have not already been authenticated, you will be prompted for your host userid and
password (Figure 4-108).

| Login

Specify user name and password: PTHFAEL:E000

User Mame

kylowan @ [PTHFAE2:7766, PTHEAEL:8000]

Password

[] Save password?

igu t io ith reemberd user/host, and save password option

The plug-in remembers which host you have previously authenticated with for each userid.
For the CICS Explorer version of the plug-in, you can opt to also save the password for the
host/userid pair so you do not have to re-enter the password every time you close CICS
Explorer re-open.
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To view what userid’s password has been saved, go to Window — Preferences
(Figure 4-109).

r@ Preferences

type filter text

General sotael sl e Tt Bl b b S i B R
Contents |
Appearance 5 p?___“[f_c:{fft ontents Advanced.

Compare/Patch 4 [Default Secure Storage] | Values associated with the selected node:
Content Types :

Editors

Keys § keykowran

Perspectives PTHFAEL kykwan
Search |
Security

Secure Storage

Startup and Shutdown
Workspace

Client Certificates

Help

Install/Update

LPEX Editor

Remote Systems

» org.eclipseequinoxs| | p Value

Team

Save
R

Storage location:

C:\Users\IBM_ADMINY.eclipse\org.eclipse.equinox.security\secure_storage

[ Restore Qefaul’ts] [ Apply l

7 [ 0K ] I Cancel ]

T e e R e

Figure 4-109 Eclipse secure storage preference page

Expand the tree nodes as depicted, and select the Contents tab. The password is stored
under the “com.ibm.etools.fa.client.comm.socket’ node.

When you invoke the Fault Analyzer ISPF interface, a set of history files that you are using is
stored as part of your ISPF profile information. To retrieve the information of your
last-accessed history files, follow these steps:

1. In the FA Artifacts view, right-click FA Artifacts and select Retrieve Last Access History
Files.

2. When the Retrieve ISPF Profile dialog displays, use the arrow for the drop-down menu to
select the following information for these fields:

— Existing Connection: Select a connection

— ISPF Profile Name: Name of your ISPPROF dataset

— Temporary DSN: Name for a temporary ISPPROF dataset
— Exec Name: Fault Analyzer SIDIEXEC(IDICSXDS) dataset
— FA Application ID: IDI
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See Figure 4-110 for an example of information retrieval.

Retrieve ISPF Profile

Specify the following information te retrieve information stored in ISPF profile,

Existing Connection | pTHEAEL-8000 -

| I5PF Profile Name  USERID().ISPFISPPROF
Temporary D5N USERID().FA.COPY ISPFISPPROF

| Exec Name IDLSIDIEXEC(IDICSXDS)

| FA ApplicationID  pp

(7] Ok ] ’ Cancel

TS XS

Figure 4-110 Retrieve ISPF Profile pop-

T PO A

Table 4-7 describes these fields for information retrieval.

Table 4-7 Retrieve ISPF Profile field descriptions

Field Names Description
Existing Name of the connection profile. The ISPF profile information is retrieved from
Connection the specified host.

ISPF Profile Name | Name of a data set that contains your ISPF profile.

Temporary DSN Name of temporary data set that is used to copy your ISPF profile. You must
have permission to allocate and write to the data set.

Exec Name Data set name that contains REXX (Restructured Extended Executor, or
exec) to retrieve your ISPF profile information. The default location is
IDI.SIDIEXEC(IDICSXDS). Some customization is required after the
host installation (refer to the exec for further information).

FA Application ID Application ID of Fault Analyzer installation on the host. The default value is IDI
(for initial domain identifier).

Views can be defined on the host and retrieved using Retrieve View Information action from
the context menu in the Fault Analyzer Artifacts view (FA Artifacts). Column configurations
can be setup in both the plug-in and the host, however the plug-in’s column definitions are not
saved to the host. See the section, “Setting up views,” in the IBM Fault Analyzer for z/OS
User’s Guide and Reference.To import Fault Analyzer host views, select the Retrieve View
Information item in Figure 4-105 on page 126. If successful, you will see all the view
definitions defined in a view dataset as follows (Figure 4-111).
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4.5.3 Fault Analyzer Detailed view

| &7, Fault Analyzer A EE‘E'E Navigator| — mf

- 55 (ADRIAN) Adrian

. [§) [ALLAN) Adrian's cludge of

. (% (ALLTEST) Al testing

[ [@ (AMNSTEMP) Adrian Simcock
b 58 (APC) Sample view of APC b

i (55 (DAY DA.DCAT.™ X¥Z

(5 (DB2) SAMPLE VIEW OF DB2

i [5g (FA) FA Sample View

b 58 (HISTMANY) cludge up of n
i [§g (HISTMORE) a whole heap ¢
i+ (g8 (JOHNS) View of CICS and II
i (55 (KENICHT) Kenichi's history {
B (G0 (KYKWANK) KYKWAN plugi

b G (PMRX) PMRX = HIST
1> [§g (SSTEST) n/a
b 55 (SW) SWILKEN.HIST*

1> (55 (SWTEMP) SWILKEN.HIST*

[ le (TOM) Tom's Views

. g (T55) Adrian's cludge of Fau—

b

> [§g (XCF) History files used by %2

{18

L

m

3

The Detailed view (Figure 4-112) displays the summary of fault entries contained in the

Figure 4-111 fList of views defined in a view dataset on the host

selected history file or view in the FA Artifacts view (Figure 4-104 on page 125). This view
gives you a quick summary of what is happening on your system (history file-centric view of
the system). The column headings are configurable, depending on your preference and area
of your interest.

E

System Mame

PTHFAEL:&000

Fault History File or View DA DCAT.UACC.NONE

Column Cenfiguration
Columns

Filters

Browse Report

Browse Mini-Dump

Fault ID Job/Tran User ID Sysflob Abend 1 Abend Job ID Supply Options/Sidefiles
FO1454 SMCB0150 ANDYMEL FAEL U1006 U4039 JOB03026 Refresh Fault Entry
FO1453 SMCBO150 ANDYMEL FAEL 11006 14039 JOBOS077 Delete Cached Data
FO1452 SMCBO150 ANDYMEL FAEL 11006 1J4039 JOB04843 Set Encoding
 FO1451 SMCED150 ANDYMEL FAE2 11006 1J4039 JOR09352 SYICEUIIT nra
FO1450 SMCBO150 ANDYMEL FAE2 11006 14039 JOB08522 SMCB0150 nfa
FO1449 SMCBO150 ANDYMEL FAE2 1006 14039 JOB04652 SMCBO150 n/a
FO1448 SMCBO150 ANDYMEL FAEL 11006 1J4039 JOB03554 SMCB0150 nfa
FO1447 SMCEO150 ANDYMEL FAE2 1006 14039 JOBOT112 SMCB0150 nfa
FO1446 SMCEO150 ANDYMEL FAE2 11006 14039 JOB04374 SMCB0150 n/a
IDIUTEST SWILKEN FAEL S0C7 S0CT JOB16088 IDIUTEST n/a

FO1445

4

1}

Figure 4-112 Detailed view of fault entry summaries, with column related submenus
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From this view, you can invoke the Report browser (see 4.5.5, “Fault Analyzer Report
browser”). This will enable you to see the detailed analysis of the selected fault entry or to
invoke the Dump browser (see 4.5.6, “Fault Analyzer Dump browser”) to browse a hex dump
display of mini-dump pages stored in the selected fault entry.

Table 4-8 shows a summary of all actions available from this view.

Table 4-8 FA Report browser action

Action Name

Description

Column Opens the column configuration dialog to manage named configurations
Configuration

Columns Fast selection of which columns are visible

Filters Apply wildcard filters to any column

Browse report

Retrieves the report associated with the selected fault entry and displays the
report. The report is cached locally after it is retrieved. The same effect can be
achieved by double-clicking a fault entry.

Browse mini-dump

Retrieves the mini-dump pages associated with the selected fault entry and
displays the pages. When the pages associated with a fault entry are retrieved,
they are cached locally.

Supply
Options/Sidefiles

Opens the dialog to supply sidefiles (Figure 4-120 on page 138).

Refresh Fault Entry

Refreshes the fault entry.

Delete cached data

Deletes the cached information for the selected fault entry.

Set encoding

Allows you to select an encoding for the system where the selected history file
or view is located.

4.5.4 Working with older fault entries

132

For the plug-in to show fault entries in a history file correctly, create the fault entries with the
correct version of the Fault Analyzer feature, and specify the appropriate set of options.

Whenever the plug-in detects a fault entry that does not contain information required for
correct operation, it offers an option to refresh the fault entry (Figure 4-113). That is, you can
perform the analysis again to re-create the contents so that it can be viewed using the client.
If you select to refresh the fault entry, the plug-in’s cached information associated with the
fault entry is deleted, the fault entry is recreated, and the contents of the fault entry are
downloaded to the client for display.

‘) Invalid Fault Entry

The selected fault entry appears not to have the information reguired by RDz
wr client to display the information correctly, Would vou like to refresh the
selected fault entry?

i Yes ] [ Mo

Figure 4-113 Invalid Fault Entry pop-up
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4.5.5 Fault Analyzer Report browser

The Fault Analyzer Report browser (Figure 4-114) is a multi-tabbed browser that displays the
report associated with the selected fault entry. The browser is typically invoked by
double-clicking a fault entry in the detailed view.

(% CIc14147 Far 530

Browse Dump

| —Synopsis
Module CSPL0O231, program CS5PLO231, compiler listing file CTEST.DUMPA.LISTING.CICS.PLI (CSPLO231) statement # is: C

- Summary
IEBEM FLUOLT LNALYZER SYNOCPFEFSIS
A CICS5 akbend ASRA occcurred in module CS5PLO231 program CSPLO231 at offset X'126'.

A program-interruption code 0009 (Fixed-Point-Divide Exception) is associated
with this abend and indicates that:

The divisor was zero in a signed binary division.

The cause of the failure was program CSPLO2Z231 in mndule CSPLOZ231. The PL/I
source code that immediately preceded the failure was:

List
Stmt #

000016 I=1I/0: 00000020
Data field waluesz at time of abend:

Li=st
Stmt #

4

Maln Report Event Summar_',r Abend Job Information | SysteledeInformatlon Mlsclnformatlon‘; L

Figure 4-114 FA report browser showing section folding and highlighting

Separate parts of a report are organized by using tabs for categories that show along the
bottom of the screen. The tabs separate the report into the following five categories and
related subcategories:

» Main Report:

— Fault summary section: A brief description of the fault, which includes the hyperlinked
source line number of the abending program (if possible) and the abend code. If you
click the source line number, it displays the source code of the abending program
where the failure occurred (see 4.5.7, “Source code display” for further information). If
you click the abend code, it displays the description (see 4.5.8, “Lookup view”).

— Synopsis section: The synopsis section provides a brief description of the fault and its
analysis.

» Event Summary:
— The Event Summary is a list of all events, in chronological order.

— The Event Details subsection provides detailed information about each event.
Additional information associated with the event, such as message description and the
contents of the program's working storage, are included in this subsection. The source
code information or failing machine instruction is also included here.

» Abend Job Information:

— This section provides information about the abending job associated with the real-time
invocation of the Fault Analyzer feature, such as these:
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¢ Abend date

e Time

e JobID

e Job name

e Job step name

e Execution environment

¢ Language Environment runtime options

» System-wide Information:

— This section contains, for example, console messages that are not identified as
belonging to any specific event or CICS system-related information, such as trace data
and 3270 screen buffer contents. Information about open files that cannot be
associated with any specific event might also be included here.

— If there is no information in this section, then it does not appear in the report.
» Miscellaneous Information:

— Fault Analyzer options: Provides lists of the Fault Analyzer options that were in effect at
the time of the analysis.

— Prolog section: Provides information about the version, release, and modification level
of the Fault Analyzer, as well as the latest APAR (authorized program analysis report)
or PTF (program temporary fix) installed.

— Epilog section: Provides information about the invocation exists used and the
approximate amount of above-the-line storage allocated during the analysis, followed
by the fault ID assigned. It also includes the time and date when the report was
created.

See the IBM Fault Analyzer for z/OS User’s Guide and Reference for a comprehensive
description of report sections.

For easy navigation, an outline view is present in the bottom left corner of the Fault Analyzer
perspective (Figure 4-115).

5= Qutline S B

| Eventl -
Event 2
Event 3
Event 4
Event5
Event&
Event7
Event&
Event9
Event10
Event11
Event12

Abend Job Information
> System Wide Information

m

> Misc Infermation -

Figure 4-115 Oultline view to navigate report
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As of V10.1.0.2 of the Fault Analyzer plug-in for Eclipse, the report browser has been
improved with the following features:

» Faster loading using the Eclipse text editor framework for display and folding of large
sections.

» Highlighted section headings in the report, and in the overview ruler on the far right of the
browser.

» The ability to use markers to bookmark positions in a report, viewable through the markers
view and the overview ruler.

» Find and search capabilities for finding text in a report, or searching for text across multiple
reports.

» The choice to use the default sidefiles a report has been created with to view the source,
rather than having to provide sidefiles every time.

» On the fly highlighting of possible dump addresses in the report on mouseover.

For further explanation of these features, see the plug-in’s documentation go to
Help — Help Contents (Figure 4-116).

| B @ acs Explorer User Guide
| ©1 @ (ICS Fvent binding editor
i e Custom documentation
| El Bl Fault Analyzer for z/0S plug-in for Edipse
g Bl G Fault Analyzer for /05 client for Eclipse
B Overview of Fault Analyzer for /0S
Verifying client installation
Verifying host installation
Bl FA perspective
& FA artifacts view
4 FA detailed view
B FA 7
FA dump storage browser

In order to enable many of the new features, CICS Explorer needs to have the relevant capabilities
| enabled, namely, the non-CICS, Search UI and resource navigation capabilities.

CICS Explorer preferences

FA Report Dump Address Link
FA Report Event Number Link
FA Report Line Number Link

FA Report Message Code Link

- Appearance
- ComparefPatch
- Content Types

FA Report Segment

FA Report Statement Mumber Link

Figure 4-116 Help panel showing the Fault Analyzer plug-in for Eclipse help for the report browser
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4.5.6 Fault Analyzer Dump browser

The Fault Analyzer Dump browser (Figure 4-117) is a multi-tabbed browser that enables you
to browse the mini-dump pages stored for the selected fault entry in a history file. This
browser is typically opened by selecting the Open Mini-Dump action against a fault entry in
the summary view. Mini-dump pages are the virtual storage pages that are accessed during
analysis and stored as part of a fault entry.

L Foasnfer O Fos0a0md 53

+0 00040000 DOO130EL 00000000 Q0000000 OOFDCDBE 00000000 7FFFFFOO0Q 7FFFFOO0 *..... faooodooaoononanaan r.0.m.qd
+20 7FFFFO00 7FFFFO00 7FFFFOO0Q0 7FFFFOO00 00000000 00000000 7FFFFOO0 7FFFFOO0O0 **.0.".0.".0.".0.........".0.".qQ
+40 00000000 00000000 00000000 DOFDCDES 00000000 00000000 000AODOO OOO140E1
+60 000A0D00 DOO1SOEL OOOAQOOO DOO160EL  (OODOADDOO 0OOO170EL OOOAODOO OOO1B0EL
+80 00000000 00001005 000Z000F DOO6DO11  (O0OO0O0Z 00000000 00000000 00000000
+i0 02000001 0144ES08 00000000 7FOCE000  (00OO0OO0 0000D000D 0001086F OOF1ELDS
+C0 28000000 00000000 FE4OFFDE 80850000 00000000 0000000O 00000000 00000000
+E0 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
+100 00000000 00000000 00000000 00000000 00000000 O6BEDDGZ OO0DOO00 00000000
+120 00000000 00000000 00000000 00000000 07351000 50000000 00000000 OASSC47C
+140 07850000 60000000 0OODDOOD Oi46G2B4 07543000 60000000 00000000 OEBEDDSZ
+160 00000000 00000000 00000000 00000000 07060000 00000000 00000000 00000000
+180 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000
+140 04040000 80000000 00OODOOOD O0129DF20 04040000 50000000 00000000 O12606C3
+1C0 04040000 80000000 00000000 01943C00 00000000 50000000 O00OCH|00 TRSALS1E
+1E0 00000000 80000000 00000000 7FSABS7TS 04040000 50000000 0000000 01290580
+200 D7EZC140 00010041 OOFEFDES ZEFAZDES OOFBEQDD ZEE10000 OOSBLETS OODSE1E7S
+220 DOFDE400 OOF93500 00000000 00000000 00000000 00000000 00000000 0000000F +
+240 00000000 00000000 OO0000E1 7F142950 040C0000 512DCESE 04000000 86157120 *

Command - rowse Report | Address Hstory -

Dump Browser |User Note | Cictionary Data

Figure 4-117 Mini-dump browser

Mini-dump pages are annotated with the key information that the Fault Analyzer found during
the analysis (dictionary data). This dictionary data includes information such as various
control blocks, modules, Multiple Virtual Storage (MVS) areas, and register values. User
notes from both the original report are included, as well as the ability to create a user note in
the plug-in only.
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A summary of the dictionary data associated with the selected fault entry is presented in the
Outline view (Figure 4-118) or in the Dictionary Data tab within the Dump browser.

EE Outline &3 Properties ¥ =0

=) Control Blocks
1630E908 [CAA]
1638DA63 [CIE]
15300583 [EDE]
1630DAE0 [EMSM]
16300000 [OCE]
16300 140 [PCE]
1630CF43 [RCE]
1630F070 [SMCE]
003C3E38 [TCE]

Modules

[=l- MVS Storage Areas
Q0500000 [CSA]
06807000 [Extended CSA]
06207000 [Extended Modified LPA]
033DC000 [Extended Paged LPA]
01904000 [Extended SQA]
00CEa000 [Modified LPA]
O0CF7000 [Paged LPA]
QOFDADDD [F/O Mucleus]
OOFCEDOD [FAW Mucleus]
O0E15000 [S0A]

Others

Program Storage
Register Values
User Motes

Figure 4-118 Mini-dump Outline view

Text search is possible through the Ctrl-F dialog. It allows searching for values in hex or their
equivalent EBCDIC characters (Figure 4-119).

Type a pattern to search and press the search button,

Find -
Search Direction Search Mode
i@ Forward @ Hexadecimal ”5
(71 Backward () String

:

e SR NP AR AR AR T e
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4.5.7 Source code display

Fault Analyzer supports several different side-file formats to display the associated source
code information of an abending program.

The Fault Analyzer plug-in for Eclipse supports the source line display of the abending
program if the correct side-file was available during the analysis. If the correct side-file was
available during the analysis of your abending program, the source line number of the
program is hyperlinked in the report. When you click the source line number, it retrieves the
side-file from the host and generates the source line for display. The source file opens in the
powerful LPEX editor in read-only mode. You are given an opportunity to specify the data set
names containing your side-files during the fault entry refresh process (see Figure 4-120 and

Table 4-9).
FA Invocation Options Page

Specify the Following FA options as you required for your re-analysis

Fault Analvzer Options Side File Cptions

F& Cption DS | - IDIADATA DSM -
IDILC DS v
IDILC OB DSH
IDILC OB DSk "
IDISYSDE DSM —
IDILAMGE DSk v
IDILPLI CrSh
IDILFLIE O'SM "

@ [ OF ] [ Cancel ]

Figure 4-120 FA invocation options page

Table 4-9 FA invocation option descriptions

Action name

Description

FA Option DSN

A fully qualified data set name which contains the Fault Analyzer options (Usually
SYS1.PARMLIB(IDICNF00)). Refer to the IBM Fault Analyzer for z/OS User’s Guide and
Reference for further details.

IDIADATA DSN The name of one or more sequential or PDS(E) data sets holding Assembler SYSADATA files.

IDILC DSN The name of one or more sequential or PDS(E) data sets holding C compiler listings.

IDILCOB DSN The name of one or more sequential or PDS(E) data sets holding COBOL compiler listings
(other than OS/VS COBOL).

IDILCOBO DSN The name of one or more sequential or PDS(E) data sets holding OS/VS COBOL compiler
listings.

IDISYSDB DSN The name of one or more sequential or PDS(E) data sets containing COBOL or Enterprise PL/I
SYSDEBUG side files. (These side files are created when compiling a COBOL program with
the TEST(,,SEPARATE) options.)

IDILANGX DSN The name of one or more sequential or PDSE(E) data sets holding side files.

IDILPLI DSN The name of one or more sequential or PDS(E) data sets holding PL/I compiler listings (other
than Enterprise PL/I).

IDILPLIE DSN The name of one or more sequential or PDS(E) data sets holding Enterprise PL/I compiler

listings.
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4.5.8 Lookup view

In the Lookup view, you can browse to the description about abend codes, messages, and
other miscellaneous information. You can browse the information in one of three ways:

» Find the description for a particular abend code, message, or miscellaneous information
by navigating through the tree structure.

» Type in a pattern name in the Search box. All matching abend codes, messages, and
miscellaneous information are displayed in the Results tab in the view. From the list of
matching results, you can browse to find the description.

» An abend code associated with a particular fault entry is hyperlinked in the report view.
Click the hyperlinked abend code to display the description.

You can switch between English or Japanese descriptions for abend codes, messages, and

miscellaneous information:

1. Select the Language Setting action from the drop-down menu within the view.

2. When the Lookup Language Setting dialog displays, choose your preferred language.
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Using IBM
Problem Determination Tools
with CICS

In this chapter we present four scenarios with Fault Analyzer, File Manager, Debug Tool, and
Application Performance Analyzer. These scenarios illustrate how to find and fix various
Customer Information Control System (CICS) transaction problems, such as abends and
loops, using the IBM Problem Determination Tools.

Where applicable, we describe the use of the tools from both a host CICS terminal or a
TSO/ISPF session, and from CICS Explorer on a workstation.
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A CICS transaction named RED1 is the basis for all of the scenarios. When run, it displays a
menu of tests, as shown in Figure 5-1.

Test Humber 1 - Open File error
Test Humber 2 - Bad Data
Test Humber 3 - Loop

Select test number above and press ENTER

Figure 5-1 RED1 main menu

To run a particular test, type S next to it and press Enter.
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5.1 Using Fault Analyzer with CICS

The test program that we use in this scenario consists of a COBOL program (RDBKCO01),
which calls a PL/I program (RDBKPO01) that subsequently abends. The test is run from the
RED1 transaction menu shown in Figure 5-1 on page 142, by selecting “Test Number 1 -
Open File error”.

Figure 5-2 shows the CICS transaction having abnormally terminated with abend code AEXL.

| About to validate VSAH data....

DFHAC2206 12:15:31 QXPE3ASX Transaction RED1 failed with abend AEXL. Updates
to local recoverable resources backed out.

Figure 5-2 Transaction abend

Because Fault Analyzer was installed and enabled to capture CICS transaction abends on
this system, a fault entry was written to the history file used by this CICS region.

5.1.1 Invoking Fault Analyzer from a CICS terminal

As an alternative to using Fault Analyzer under TSO/ISPF, we chose to invoke Fault Analyzer
directly from our CICS terminal in order to determine the reason for the abend. We proceed
as follows:

1. Clear the screen, type IFA, and press Enter.
The initial Fault Analyzer display will show the history file or view last used.

2. If this is not correct, then specify another history file or view in the “Fault History File or
View” field and press Enter to show the fault entries.
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The Fault Entry List displays as shown in Figure 5-3.

File Options View Services Help

IBM Fault Analyzer - Fault Entry List Line 1 Col 1 80
Command === Scroll ===> CSR

Fault History File or View : 'REDBOOK.HIST®

{The following line commands are available: ? (Query). V or § (View saved
report). I (Interactive reanalysis). B (Batch reanalysis). D (Delete). H
(Duplicate history). € (Copy fault entry). H (Hove fault entryl). X (XHIT fault
entry) .}

Fault_I0fJob/Tran Sys/Job bate |

FOee13 REDL SIMCOCK ASB50F3 AEXL  2010/06/04 12:15:26
Feoe12 RED1 SIMCOCK ASB50F3 ATSP  2010/06/03 20:59:45
FBee11 CEMT SIMCOCK ASB508F3 ATHI 2010/06/03 16:43:21
Feee10 RED1 SIMCOCK ASB58F3 AEIT 2010/06/03 14:48:27
Fepees REDL SIMCOCK ASB58F3 REIR  2018/06/03 10:00:45
Fopees CEBR SIMCOCK ASB58F3 ATHI  2018/06/02 15:30:44
Fepee? REDL SIMCOCK ASB56F3 ATSC  2010/06/02 14:46:33
Fopees REDL SIMCOCK ASE56F3 ASRA  2010/06/02 08:32:39
Fopees REDL SIMCOCK ASE56F3 ASRA  2010/06/01 16:13:50
Fooeed REDL SIMCOCK ASE56F3 ASRA  2010/06/01 11:28:55
FOeee3 RED1 SIMCOCK ASE56F3 AEXL 2016/06/01 11:09:14

Figure 5-3 Fault Entry List

The fault entry created for our abend is FO0013. This fault entry is shown at the top of the
display, because no additional faults have yet been recorded in this history file since our

transaction abended.

To see the Fault Analyzer report of our problem, we can use either the V or the I line
command. These are basically two different ways to show the same information, each with

its own advantages. For our scenario, we will choose the I line command.

3. Type I nextto the FO0013 fault entry.

The Interactive Reanalysis Report shown in Figure 5-4 is displayed.

File View Services Help

Interactive Reanalysis Report Line 1 Col 1 80
Command === Scroll ===> C35R
TRANID: REDL CICS ABEND: REXL FRE3 2010/06/04 12:15:26

Fault Summary:
Module RDBKPB1. program RDBKP81. source line ﬂ(::): CICS abend AEXL .

Select one of the following options to access further fault information:
1. Synopsis

Event Summary

CICS Information

Storage Areas

Language Environment Heap Analysis

Abend Job Information

Fault Analyzer Optiens

= WU B Wk

{Fault Analyzer maximum storage allocated: 4.22 megabytes.}
{peferredReport processing execution time was 4.81 seconds (1.22 seconds CPU)}

xxx Bottom of data.

Figure 5-4 Interactive Reanalysis Report
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We can display the abending source line directly from the point-and-shoot field 22.
In Figure 5-4, this field is shown outlined in red (it is normally shown in yellow on your
screen).

However, in the Fault Summary, we can alternatively select the menu option 2. Event
Summary to see more details about the abend. To select this option, do either of the
following actions:

a. Type 2 onthe command line.
b. Tab the cursor to the 2 option, then press Enter.
The Event Summary is displayed in Figure 5-5.

File View Services Help

Event Summary Line 1 Col 1 8@
Command ===3 Scroll ===> (SR
TRANID: RED1 CICS ABEND: REXL FRE3 2010/06/04 12:15:26

{The following events are presented in chronological order.}

Event Fail Module Program EP

#_ Type Point Name Hame Name Event Location [x) Loaded
1 call DFHAPLI DFHAPLIL1 n/a P+2EBE CICS.T
2 ctall CEEPLPKR n/a CEECRINI E+BBA CEE.SC
3 call CEEPLPKR n/a CEECRINV E+382 CEE.SC
4 Link RDBKCG1 RDBKCO1 RDBKCO1 L#358 P+A9E E+ASE REDBOO
5 call DFHAPLI DFHAPLI1 n/a P+2EBE CICS.T
6 Call CEEPLPKA n/a CEECRINI E+BOA CEE.SC
7 Call CEEPLPKA n/a CEECRINV E+480 CEE.SC
8 call CEEEVE11 n/a CEEEVE11 E+284 CEE.SC
9 call CEEEVO11 n/a IBMPMINV E+4DE CEE.SC
18 EXEC CICS wxxxx RDBEKPOL RDBKPB1 RDBKPB1 F#8 LH22 P+ZAC E+24C REDBOO
11 Abend AEXL DFHAIP  DFHEIP n/a P+24E6 CICS.T

() One or more of the following abbreviations might appear in the “Event
Figure 5-5 Event summary

The Event Summary display shows us that the RDBKC01 COBOL program in event 4

issued an EXEC CICS LINK at line 358 to the RDBKPO1 PL/I program in event 10, which

abnormally terminated on line 22 with an AEXL abend.
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4. Select event 10 to show the point of failure in more detail as in Figure 5-6.

File View Services Help

Event 18 of 11: EXEC CICS =xx Point of Failure xxx Line 1 Col 1 88
Command ===> S5croll ===> C5R
TRANID: REDL CICS ABEND: REXL FRE3 2010/06/04 12:15:26

Previous Event Details

This EXEC CICS command in program RDBKPB1 resulted in the EICabenm

PL/I Source Code:
Source
File # Line #
0O0000 000022 EXEC CICS STARTBR FILE('ADRIANZ') RIDFLD(fr_key);

where source file #:
B00eee = REDBOOK.SOURCE.PLI(RDBKPO1)

Data Field Values:
Source
File # Line #
PO0PEE B00EB1 DFHDUMMY FIXED BIN(15.8) STATIC = X' 0080°

Figure 5-6 Point of failure

Here we can see that the abending program statement was an EXEC CICS STARTBR
from file ADRIAN2.

5. Place the cursor on the AEXL point-and-shoot field (circled in red), and press Enter to
show the meaning of the CICS AEXL abend (Figure 5-7).

File View Services Help

CICS Abend Code REXL Explanation Line 1 Col 1 80

Command ===> Scroll ===» C5R

TRANID: RED1 CICS ABEND: REXL FRE3 2010/06/04 12:15:28
REXL

Explanation: DISABLED condition not handled.

This is one of a number of abends issued by the EXEC interface program.

Because of their similar characteristics these abends are described as a

group.

See the description of abend AEIA for further details.

Module: DFHEIP

AREIA REID to REI9. REXC. AEXF. AEXG. REXI to REXL. RAEXV to AREXX. AEXO to RAEX
REYA to AEYC. AREYE to AEY3. AEYY. and AEZE to AEZX.

Explanation: The EXEC interface program issues an abend when an exceptional
condition has occurred but the command does not have the RESP option [or

Figure 5-7 AEXL abend details

By scrolling through the abend code explanation, we can see that the AEXL abend is
related to the processing of a disabled file.
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We can now conclude that the problem that caused the AEXL abend was that the file
ADRIAN2 was disabled. An example of how to fix this problem is shown at the end of the
following section in “Using CICS Explorer to fix the problem” on page 154.

5.1.2 Invoking Fault Analyzer using CICS Explorer

For this operation, proceed as follows:
1. Start CICS Explorer and ensure that the Fault Analyzer perspective has been selected.

2. If the Fault Analyzer perspective is not currently selected, but has been used before, then
select it at the top right corner of the window as shown in Figure 5-8.

= 1 APA/GUT %7 Debug | = Fauft Analy... | € CICS SM
=g

Figure 5-8 Fault Analyzer in CICS Explorer

3. If this is the first time you are using the Fault Analyzer perspective, then click the Open
Perspective button and select Other as shown in Figure 5-9.

& k2] APA/GUI %5 Debug | 22 Fault Analy... | € CICS SM
[+ Resource ="

Figure 5-9 First time use of Fault Analyzer in CICS Explorer
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4. On the Open Perspective window (Figure 5-10), select Fault Analyzer Perspective and
click OK.

B Open Perspective - OX

Flapa/GuI
£ CICS SM (default)
%# Debug

2! Fault Analyzer Perspective

I-—l\:l Resource

[ 1show al

OK l [ Cancel

Figure 5-10 Select Fault Analyzer perspective

5. With the Fault Analyzer perspective selected, find the history file which was used for the
CICS transaction abend in the artifacts view. If it is the first time this particular history file is
being used, then first right-click FA Artifacts and click Add New History File as shown in
Figure 5-11.

£, Fault Analyzer Artifa 22~ — O
< m Set Encoding

Delete From View
Retrieve View Information
Retrieve Last Accessed History Files

Add New History File

Figure 5-11 Add new History file
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A prompt for connection details will be shown, as in Figure 5-12.

* X
Connection Details
Specify host name and port number where FA server is running.

Host Name | pthfael.perthapc.au.ibm.com v
Port Number| 7766

2 OK ] l Cancel

Figure 5-12 Connection details

6. Type the host name and port number, then click OK. The port number must match the port
number used by the Fault Analyzer server on the host system, which will typically be
available from your systems programmer.

Next, a prompt for the history file name will be shown, as in Figure 5-13.

* X

New History File
Specify history file name.

Host Name | PTHFAE1.PERTHAPC.ALLIBM.COM: 7766

History File Name | redbook.hist e
@ oK ] [ Cancel

Figure 5-13 History file name
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7. Type the name of the history file and click OK.

If this is the first access to a history file on this system during the current CICS Explorer
session, then you might be prompted for a user ID and password, as in Figure 5-14.

%* X

Login
Specify user name and password: PTHFAE3: 7766

User Name| mylogon & ‘

Password | EREREREE |

@ OK l [ Cancel

Figure 5-14 Enter userid and password

8. With the history file details provided, click the history file name in the artifacts view as
shown in Figure 5-15.

", Fault Analyzer Artifa 22 -~ — O
B g FA Artifacts
=-§ PTHFAE1.PERTHAPC.AU.I

=[5 History Fies

P} REDBOOK. HIST

[ >
Figure 5-15 Atrtifacts view
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A list of the history file fault entries will be presented in the bottom right view, as shown in

Figure 5-16.
9. To update the fault entry list, right-click the history file name and select Populate/Refresh
History File.
£ Default &2 o5 Lookup =0
Column Configuration -
System Name | PTHFAE1.PERTHAPC.AU.IBM.COM: 7766

Fault History Fie or View | REDBOOK.HIST

Fault_ID  Job/Tran User_ID Sys/lob Abend [ Abend Job_ID Jobname 4

{FO0013 RED1 SIMCOCK  ASE50F3  AEXL AEXL JOB30746 ASBS50F3
FODO12 RED1 SIMCOCK  ASG650F3  ATSP ATSP JOB30051 AS650F3

FO0O011 CEMT SIMCOCK  ASE50F3  ATNI ATNI JOB30051 ASE50F3
FO0O010 RED1 SIMCOCK  ASG650F3  AEIT AEIT JOB30051 AS650F3
FOoOO9 REDL SIMCOCK ASE50F3 AEIR AEIR JOB30051 ASE50F3
FODO08 CEER SIMCOCK  AS650F3  ATNI ATNI JOB30051 AS650F3

FO0OO7 RED1 SIMCOCK ASB50F3 ATSC ATSC JOB30051 ASE50F3
FODO06 RED1 SIMCOCK ASG650F3 ASRA ASRA JOB30051 AS650F3
FO0OOS RED1 SIMCOCK ASB50F3 ASRA ASRA JOB30051 AS650F3 v
< >

Figure 5-16 View of the History file

10.From here, right-click the F00013 fault entry and select Browse Report, as shown in

Figure 5-17. Alternatively, double-click the fault entry to display the report.

f:-'\ Default 22 . i Lookup =
Column Configuration

System Name PTHFAE1.PERTHAPC.AU.IBM.COM:7766
Fault History File or View | REDBOOK.HIST

Faut_ID  Job/Tran User_ID Sysflob Abend 1 Abend Job_ID Jobname 4

T Lo T |S650F3 | AEXL | AEXL | JOB30746 [ AS650F3
FO0O AS650F3 ATSP  ATSP JOB30051 AS650F3
Q0N Browse Report AS650F3 ATNI  ATNI JOB30051 ASE50F3
FO00! ™ Brouse Mink-Dump AS650F3 AEIT  AEIT JOB30051 AS650F3
FOOO AS650F3 AEIR  AER JOB30051 ASG50F3
Fooo{ Refresh Fauk Entry AS650F3 ATNI  ATNI JOB30051 AS650F3
Fopg(  Delete Cached Data AS650F3 ATSC  ATSC JOB30051 ASG50F3
FOOO(  Set Encoding AS650F3 ASRA  ASRA JOB30051 AS650F3
FOO00S  REDT — SIMCOCK “AS650F3 ASRA  ASRA JOB30051 AS650F3 v
£ >

Figure 5-17 Browse report
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Because this fault entry was written with the Fault Analyzer Deferred Report option in
effect, we are prompted to refresh the fault entry, as shown in Figure 5-18. It is only be
necessary to do this the first time the fault entry report is browsed.

IS e e |
@ Invalid FaultEntny, a

€)  The selected fault entry appears not to have the information required by the
\-/ dient to display the mformation correctly. Would you like to refresh the
selected fault entry?

| ves | w |

Figure 5-18 Invalid fault entry

11.Click Yes to proceed to the FA Invocation Options Page shown in Figure 5-19.

FA Invocation Options Page

Specify the folowing FA options as you required for your re-analysis

Fault Anabyzer Options Side File Options

FA Option DSN | w  IDIADATA DSN v
IDILC DSN - v
IDILCOB DSN | v
IDILCOBO DSN 3
IDISYSDB DSN - v
IDILANGX DSN [ v
IDILPLIDSN | v
IDILPLIE DSN g

@ ok || cancel

Figure 5-19 FA invocation
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12.Click OK to continue, because, in our case, we do not want to specify any particular

options.

After a little while, the saved report for fault ID FO0013 is shown in this view (Figure 5-20).

F FOOO013.far &2 =06

-/ Fault Summary

Module RDBKP0O1l, program RDBKPO1, source line # 22: CICS abel
= Synopsis

IBM FAULT ANALTYZEZER SYNOPSIS

A CICS abend AEXL occurred in module DFHAIP CSECT DFHEIP at
The cause of the failure was program RDBKPO1 1n module RDBKI]

Source
File # Line #

000000 000022 EXEC CICS STARTBR FILE("ADRIANZ') RIDFLD(fr

where source file #:

000000 = REDBOQK.SQURCE.PLI (RDBKPO1)

< >
Main Report Event Summary | Abend Job Information | System Wide Information | Misc Information

Figure 5-20 Fault summary

By selecting the various sections of the report from the tabs at the bottom of this view, we can
see the same information about the abend as we saw when using Fault Analyzer through the

CICS interface.
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5.1.3 Using CICS Explorer to fix the problem

Because we are already using CICS Explorer, it is convenient for us to also use this interface
to fix the problem that caused the abend. Proceed as follows:

1. Select the CICS SM perspective and establish a connection to the appropriate CICS
region.

2. Select the Files tab and locate file name ADRIANZ2, which is shown as being disabled.
Right-click this file and select Enable, as shown in Figure 5-21.

& Regions | %y Tasks | 60 ISC/MRO | B Terminals | Fles %2 . g Transacti | = O
CNX0211I Context: QXPE3ASX. Resourc o  |BF | Name: | @ X 7

Region Name Status Open S...  Add Browse
Q}(PEBASX ADRIP.N ~  ENABLED CLOSED ADDABLE BROWSABLE

QXPE3ASX ADRIAN v ENABLED Open BROWSABLE
QXPE3ASX CSCC02... v ENABLED cu Open Fie BROWSABLE
QXPE3ASX DFHCSD UNENABLED  CL BROWSABLE
QXPE3ASX DFHDBFK v ENABLED cl{ C“°€FlE * b ppowsasle
QXPE3ASX DFHDPF.. ¥ ENABLED CL{ BROWSABLE
QXPE3ASX DFHDPF.. ¥ ENABLED OP BROWSABLE
QXPE3ASX DFHLRQ enaBleD  op ICALLME  BROWSABLE
QXPE3ASX FILE1 ENABLED cL Disabe  * E prowsABLE

QXPE3ASX  FILEZ ENABLED CLOSED  ADDABLE BROWSABLE

QXPE3ASX  FILES ENABLED CLOSED  ADDABLE BROWSABLE
QXPE3ASX  FILE4 ENABLED CLOSED  ADDABLE BROWSABLE

<5 | L2
Figure 5-21 Enable file

v
v
'
'
'
'

The Perform ENABLE Operation window is displayed, as shown in Figure 5-22.

% Perform Operation B]

Perform ENABLE Operation Q@
ENABLE operation wil be performed on all items in the execution queue | .
Action Summary Execution Queue:

Name: State  Object
ENABLE & ADRIAN2
Parameters:
N/A
@ OK l [ Cancel

Figure 5-22 Perform enable option

154 IBM Problem Determination Tools for z/OS



3. Click OK to perform the enable operation. Note that the status of the ADRIANZ file has

now changed to enabled, as shown in Figure 5-23.

CNX02111I Context: QXPE3ASX. Resourcr |§| = Name:

Region Mame Status Open S... Add
QXPE3ASX ADRIAN  + ENABLED CLOSED  ADDABLE

QXPE3ASX ADRIAN... v~ ENABLED CLOSED  ADDABLE
OQXPE3ASX (C5CCO02.. v ENABLED CLOSED  ADDABLE
OQXPE3ASX DFHCSD  UNENABLED CLOSED  ADDABLE
QXPE3ASX DFHDBFK ~ ENABLED CLOSED  ADDABLE
QXPE3ASX DFHDPF... ¥ ENABLED CLOSED  ADDABLE
QXPE3ASX DFHDPF... EMABLED  OPEN ADDABLE
QXPE3ASX DFHLRQ EMABLED  OPEN ADDABLE
QXPE3ASX FILEL EMABLED CLOSED  ADDABLE
QXPE3ASX FILEZ EMABLED CLOSED  ADDABLE
QXPE3ASX FILES EMABLED CLOSED  ADDABLE
QXPE3SASX FILE4 EMABLED CLOSED  ADDABLE

<

'
'
'
'
'
'

& Regions | % Tasks | 3 ISC/MRO | 2 Terminals | & Files &2 & Transacti | = O

Ox -
Browse
BROWSABLE

BROWSABLE
BROWSABLE
BROWSABLE
BROWSABLE
BROWSABLE
BROWSABLE
BROWSABLE
BROWSABLE
BROWSABLE
BROWSABLE
BROWSABLE

*

Figure 5-23 File now enabled

We can now re-run our abending transaction.

5.2 Using File Manager with CICS

In this section we present examples of File Manager usage with CICS.

5.2.1 Test messages

Re-running the RED1 CICS transaction “Test Number 1 - Open File error” test, after having
enabled the ADRIANZ file, results in the message shown in Example 5-1 being displayed on

the CICS terminal.

Example 5-1 Results

Data record with key ANS00001 has 0 int value. Press ENTER to continue...

To correct the data record, we use File Manager as described next.
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5.2.2 Invoking File Manager from a CICS terminal

To start File Manager from the CICS terminal, proceed as follows:
1. Type the FM transaction name and press Enter.
2. Provide the user name when prompted for it.
The File Manager for the CICS logon screen is displayed, as shown in Figure 5-24.

Enter Logon parameters

Userid . . . . . . . . SWILKEHN

Password . . . . . . . _ Hew Password .

Mode . . . . . . . . . PTHAPER [Machine the job is to be run on)
Procedure. . . . . . . EMN3CICB [Procedure to run File Manager)
Profile data set . . . SWILKEN.IPV.IPVPROF

Prefix . . . . . . . . SWILKEN [Default prefix for data sets)
Jobcard

//FM&TERM.B JOB (.,,.),8USER,
i MSGCLASS=A, MSGLEVEL=(1,1) ,CLASS=A

Fi=Help F3=Logoff F4=Reset FS=Wait Fh=Default F12=Cancel
Enter=5ubmit

Figure 5-24 FM for CICS screen

3. Type your password and press Enter.
The Primary Option Menu is displayed, as shown in Figure 5-25.

Process  Options  Help

FM/CICS Primary Option Menu

B Settings Set processing options User ID . : SWILKEN
1 View View data CICS User : SIMCOCK
2 Edit Edit data CICS Appl : QXPE3IASK
3 Utilities Perform utility functions Date. . . : 20818/06/89
4 Templates Template and copybook utilities Time. . . : 18:21

5 WebSphere M) List, view and edit M) data

FM FM File Manager z/0S

FI FM/IMS File Manager for IMS z/0S

FD FM/DE2 File Manager for DBE2 z/0S

#  Exit Terminate FM/CICS

Processing Options:
CICS Resource
1 1. File
2. Temporary Storage
3. Transient Data

Command ===3> 2
Fi=Help F3=Exit F4=CRetriev FT=Backward F8=Forward F1lB=Actions
Fl2=Cancel

Figure 5-25 FM Primary option menu
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4. Select option 2 (Edit) and press Enter.
The Edit CICS File Entry Panel is displayed, as shown in Figure 5-26.

Process  Options  Help

FM/CICS Edit CICS File Entry Panel
Input CICS VWSAM File:
File name . . . . adrianZ
Sysid . -
Start position . . +
Record limit . . . Recerd sampling
Inplace edit . . . _ Prevent inserts and deletes
Lock resource . . _ Name
Copybook or Template:
Data set name . .  redbook.source.pli’
Member . . . . . . rdbkpOl (Blank or pattern for member list]

Processing Options:

Copybook/template Start pesition type  Enter "/" to select option
1 1. Above _ 1. Key _ Edit template _ Type (1,2,8]
2. Previous 2. RBR _ Include only selected records
3. None 3. Record number _ Create audit trail
4. Create dynamic
Command ===3
Fl=Help F3=Exit Fd=Expand F7=Backward F&=Forward FlO=Left

Fll=Right Fl2=Cancel

Figure 5-26 CICS file entry panel

5. On the Edit CICS File Entry Panel, type the following information:

— ADRIANZ in the File name field
— REDBOOK.SOURCE.PLI inthe Copybook Data set name field
— RDBKPO1 in the Member field

When done, press Enter.

The contents of the data set associated with the ADRIAN2 file name are displayed, as

shown in Figure 5-27.

Process  Options  Help

#kxs  End of data #*k=

Edit FI:ADRIANZ DS:SIMCOCK.V3AM.FIL <+ Top of 3
Key + Type K3DS Format TRABL
FR_KEY FR_INT FR_TEXT
B2 H3 #4
AN 1:8 BI 9:4 AN 13:3982
C-m=#--3 {--—t----1p {---#4----]----4----Q----4----F----4----d----4----§
wrxw Top of data eews=
ANSODBO1
ANSODBO2 2
ANSODBO3 3

Zero value
Command ===3 Seroll PAGE
Fl=Help F2=Zoom Fa=Exit Fa=CRetriey F5=RAFind FG=RChange
FT=Up Fé=Down FiD=Left Fll=Right Fl2=Cancel

Figure 5-27 Contents of dataset
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As shown in Figure 5-27, the value in the first record is O (circled in red).

6. To correct this situation, we change the value to 1, as shown in Figure 5-28.

Process  Options  Help
Edit FI:ADRIANZ DS:SIMCOCK.VSAM.FIL =+ Top of 3
Key + Type RKSDS Format TRABL
FR_KEY FR_INT FR_TEXT
H2 H3 #4 *
AN 1:8 BI 9:4 AN 13:38982
{41y {—--4--—-1-—--#--—-Q--—-4--—-F----4--—-8----+----§
EHEN Tgp of data E R
ANSOOBO1 11
ANSOODO2 2
ANSO00O3 3
s#z4 End of data #ew=
k
Command ===} Scroll PAGE
Fl=Help FZ=Zoom F3=Exit Fé=CRetriey F5=RAFind F&é=RChange
F7=Up F&=Douwn FiD=Left Fll=Right Fl2=Cancel

Figure 5-28 Change from O to 1

7. Press PF3 repeatedly to first save the update and then exit File Manager for CICS.
8. Re-run the RED1 CICS transaction “Test Number 1 - Open File error” test.
A success message is displayed, as shown in Example 5-2.

Example 5-2 Results

A1l data correctly validated..

158 IBM Problem Determination Tools for z/OS



5.3 Using Debug Tool with CICS

The test program that we use in this scenario consists of a COBOL program (RDBKCO01),
which calls a PL/I program (RDBKPO02) that subsequently abends. The test is run from the

RED1 transaction menu shown in Figure 5-1 on page 142, by selecting “Test Number 2 - Bad
Data”.

Figure 5-29 shows the CICS transaction having abnormally terminated with abend code
ASRA.

| Calculating average value ...

DFHACZ2206 10:33:14 QXPE3ASX Transaction RED1 failed with abend ASRA. Updates
to local recoverable resources backed out.

Figure 5-29 ASRA abend in CICS
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By using Fault Analyzer, similarly to the example shown in 5.1, “Using Fault Analyzer with
CICS”, we have determined that the problem is that data field I contained zero in a divide
statement, as shown in Figure 5-30.

£ FODOO6.far i3 =0
The cause of the failure was program RDBKP(02 in module RD %
code that immediately preceded the failure was:

List
Stmt #

000028 Average = Total / i;
Data field values at time of abend:

List
Stmt #

00001eé AVERAGE FIXED BIN(31,0) AUTO ¥X'18ER1ROO0"

000013 I FIXED BIN(31,0) AUTO X'00000000" *%x

000015 TOTAL FIXED BIN(31,0) AUTO = X'00000037°' 3
< >
Main Report Event Summary Abend Job Information System Wide Inform... | Misc Information

Figure 5-30 Faultin CICS

We will now use Debug Tool to determine how the data field I came to contain the zero
value, invoked from both the CICS terminal and from CICS Explorer.
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5.3.1 Invoking Debug Tool from a CICS terminal

Before we can invoke Debug Tool to debug our abending transaction, we must set up a
debugging profile. Proceed as follows:

1. To clear the screen, type the DTCN transaction name and press Enter.
The Debug Tool CICS Control Primary Menu is displayed, as shown in Figure 5-31.

Calculating average value ....

DFHAC2206 10:33:14 QXPE3RSX Transaction RED1 failed with abend ASRA. Updates

ta laral rernverahle resnurces hacked aut

Figure 5-31 Debug Tool CICS Control Primary Menu

2. On the Debug Tool CICS Control Primary Menu, type the following information:

— RED1 in the Transaction ID field
— RDBKPO2 in the LoadMod field
— * in the CU field

Terminal ID, User ID and Display ID might already be correct. If Terminal or Display ID is
not correct, then place the cursor in the respective input field and press PF10.

3. Ensure that the Session Type specified is MFI, then press PF4 to save the profile and PF3
to exit.

We are now ready to run the failing transaction.
4. Clear the screen and enter the transaction ID.
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Debug Tool is displayed as shown in Figure 5-32.

PL/I LOCATION: ‘REDBOOK.SOURCE.PLI(RDBKPB2)' initialization

Command ===> Scroll ===> PAGE|
MONITOR -+----1----#--=-2---=#-==-F----d-——-f-out-=--5--——4————f- LINE: O OF 9
rxrexrrxercexerxrereexexxexexx TOP OF HONT TOR  30mm o m e e o m o o om0 i 0 e 5 0 6 0 6w |
xexxrrxercrxerxrxereexexxexeyx BOTTOH OF HONITOR 00m e e o m i o o om 5 im0 o i 5 0 6 0 6 x|

SOURCE :JREDBOOK . SOURCE . PLI (RDBKPO2) --3----+#----4----4----5----+- LINE: 1 OF 19

EEXEXEEXEXXEXRXAEREXREXXXXENEERE TOP OF SOURCE 3000 300000 000000 0 00 5033000 30 0

RDEKPO2:PROC (ADRIAN) OPTIONS(MAIN);

%INCLUDE DFHARID;

%INCLUDE DFHEMSCA;

DCL resp FIXED BIN(31);

5@ DCL i FIXED BIN(31); 0

LOG B--==#-==-l-==—#-=m-@mmmmtomm=Booomdomoodoo-4o-=-5--——4-——-B- LINE: 1 OF 3
OO e TOP OF LG 2200000 00000 0 000000000000 000 200 K
cl:lchl IBM Debug Tool Version 10 Release 1 Hod @
chlls 06/02/2010 10:27:13 AN
CLlk 5655-¥50: Copyright IBM Corp. 1982. 2009
PF 1:7 2.5TEP 3:QUIT 4:LIST 5:FIND 6:AT/CLERR

PF 7:UP 8:DOMWN 9:G0 18:Z00H 11:Z00H LOG 12:RETRIEVE
Figure 5-32 Debug Tool

Before we can set a breakpoint on the I data field, we must start the program.

5. Press PF2 to step forward once and then enter the command
AT CHANGE I WHEN I = 0 as shown in Figure 5-33.

PL/I LOCATION: 'REDBOOK.SOURCE.PLIIRDBEPGZ2)" :» 12

Command ===> at change i when 1 = 8 Scroll ===> PAGE
MONITOR —+----L----#----2----#----8--o—do—-doo--4----5--——+-——-B- LINE: 0 OF 9
EEXEXEEXEXRRCERERAEREXREXERXEREEK TOP OF MONHTTOR ¢ i o o oo o 20 o 3 00 30 00 3 20 5 00 6000 0
krkExkExErcexex ke e e exxx BOTTOH OF MONITOR 30 m 5 o o oo o 5 o 5 0 5 5 0 5 5 08 5 % % X K|

SOURCE : JREDBOOK , SOURCE . PLI (RDBKPB2) --3----+----4----4-—--5-——-+ LINE: 12 OF 19
EXEC CICS SEND TEXT FROM(OutMsg) ERASE WRIT;
Total =
Do i=1
Total
End; .
LG et e et e P e ke e Y e et e e e e e = == === == == = DT NES TN OR RS
CLI:M IBM Debug Tool Version 10 Release 1 Hod ©
chlels 06/02/2010 10:27:13 AM
Lk 5655-50: Copyright IBM Corp. 1992. 2009

to 1 by -1;

5
o,
2]
= Total + i;

y STEP ;
PF 1:7 2.STEP JQUIT 4:LIST S5:FIND 6:AT/CLERR
PF 7:UP 8:DOKWN 3:6G0 18:Z00H 11:Z00H LOG 12:RETRIEVE

Figure 5-33 Command line enter, AT CHANGE | WHEN | = 0
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6. Then press PF9 to let the program run until the value of the I data field reaches zero,
which occurred on source line 18, as shown in Figure 5-34.

PL/I LOCATION: 'REDBOOK.SOURCE.PLI(RDBEPB2)' :> 18

Command ===> Scroll ===> PAGE
MONITOR -+----1--=-#--=-2--—=4--—-8---—4-—--4--——t-——-5-———4-—--f- LINE: O OF 8
e oeoooeooeee oo eoee e TOP OF HONT TOR o000 o0 00m o m o o o o 0 o 0 0 o0 0wy
xxexxrrxercrxerxrxereerexxexesx BOTTOH OF HONITOR 00m e e o m o om0 im0 0 5 0 6 0 6 % x|

SOURCE :REDBOOK . SOURCE.PLI (RDBKPOZ) --3----#----4----#----5----+ LINE: 15 OF 189
Doi=18to 1 by -1;
Total = Total + i;
End;

END

chERE  STEP |

el AT CHANGE I WHEW I =@ ;

CRlls GO

PF 1:7 2:STEP 3:QUIT 4:LIST SIFIND 6.AT/CLEAR
PF T7:UP 8:DOWN 9:G60 10:Z00H 11:Z00H LOG 12 RETRIEVE

Figure 5-34 Condition matched

Just before this source line, there is a “DO” loop, which caused the I data field to be set to
Zero.
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5.3.2 Invoking Debug Tool using CICS Explorer

Before we can use CICS Explorer to invoke Debug Tool for our abending transaction, we need
to inactivate and re-activate the CICS debugging profile. Proceed as follows:

1. Asin 5.3.1, “Invoking Debug Tool from a CICS terminal”’, we start the DTCN transaction,
which will produce the display shown in Figure 5-35.

DTCN Debug Tool CICS Control - Primary Menu QXPE3ASK
= VYSAM storage method =

Select the combination of resources to debug [see Help for more information)

Terminal Id

Transaction Id

LoadMod: : >CU [s) ==> > ==3 >
==> > ==> >
==> > ==> >
==> > ==> >

User Id ==>

NetName ==>

IP Name/Address ==
Select type and ID of debug display device

Session Type == MFI, TCP
Port Number == TCP Port
Display Id ==

Generated String: TESTI(ALL, =',PROMPT, TCPIP&192.168.129.231%8899:=")
Repository String: TEST(ALL, '=',PROMPT, 'TCPIP&182.168.129.231%8899:=")

Profile Status: Active. Press PF5 to Inactivate.

PF1=HELP 2=GHELP 3=EXIT 4=SAVE 5=ACT/INACT 6=DEL 7=SHOW 8=ADV 9=0PT 10=CUR TRM
Figure 5-35 DTCN transaction started

2. Specify the following important information:

— TCP in the Session Type field

— A port number above 5000 in the Port Number field

— The correct IP name or address for the CICS Explorer workstation in the Display ID
field

3. Press PF4 to save and then PF3 to exit.

4. Start CICS Explorer and select the Debug perspective similarly to when selecting the Fault
Analyzer perspective in 5.1.2, “Invoking Fault Analyzer using CICS Explorer” on page 147.

5. In the Debug view, click the Debug Ul daemon listener button and select Change Port as
shown in Figure 5-36.

%> Debug i = O /®= Variables % - % Breakpd

-

L

DA -

4" Start kstening on port: 8001

Change Port...

Figure 5-36 Change Port
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The Preferences window is displayed as shown in Figure 5-37.

¥ Preferences
Debug Daemon Debug Daemon

Daemon port | 8899 | [getas Default l

lRestore[_)efaultsH Apply I

@ [ 0K H Cancel l

Figure 5-37 Preferences

6. Type the port number for the CICS region, in our case, 8899, and click OK. Then click the
Debug Ul daemon listener button again and select the option to listen on this port number,

as shown in Figure 5-38.

%5 Debug &2 = 0|/t variables %2 % Breakpd

7 Start listening on port: 8899
Change Port...

Figure 5-38 New Port 8989

7. Start the abending transaction from the CICS terminal.
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% IBM CICS Explorer

FfS - - 0
% Debug &
X

4

4

Debug Engine Command:

Explorer Edit Run Window Help

B B3RS U
= 4 REDBOOK SOURCE PLI{RDBKPOZ) [Incoming Remote Debug Sessi | Name
= 3@ Platform: 205 390X Connection: 192.168.123.43:1088
= 4 Thread:1 (Runnabie )
= Mo stack information avalable
wl Process: 400370888 Program: REDBOOK. SOURCE.PLI[RDBKP

Il REDBOOK.SYSDEBUG(RDEKP0Z) &2 = (5= outine 2 =nQ
Line 1 Column 1 Insert Browse An outine s not avalable.
-——t+-—-—-1-——-+-——-2-————+———-3————F——— = — ===+~

- 1 RDBKPO2: FROC (ADRIRN) OPTICNS (MAIN); £

2
3
4
6 ) BIN(31):
7 ED BIN(31);
-
£ >
3 Debug Console =3 [ Memory Ed| B X 1 =0

EQR2383I The environment is not yet fully initialized.

Shortly afterwards, the CICS Explorer Debug Tool perspective will start initializing and look

similar to the window shown in Figure 5-39.

™

- OX

9 ] APA/GUI | %5 Debug |54 Fauk Analy... 4% CICS SM
= O|/o0= variable = % Breakp | it Registe | EF Monitor | & Modules) = O

8 T

Value
@ o local variables are availa

Use Step or Run - [N

v [Enter commands. |

Figure 5-39 CICS Explorer Debug Tool perspective started

8. Press PF5 to step into the program and click the Breakpoints tab in the top right view.
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9. Select Add Breakpoint and then Watch as shown in Figure 5-40.

= Variables % Breakpoints &2 . ¥ Registers| EZ Monitors| & Modules
I @ | w 2

Add Breakpoint 4 Address...

Entry...
Statement...
Load...

Stop When Date Fields are Accessed
Stop At All Function Entries
An outline is not availa

- D————+———10-
N

<5 Import Breakpoints...

Figure 5-40 Add breakpoint

The Add a Watch Breakpoint window is displayed as shown in Figure 5-41.

& Add a Watch Breakpoint

Required information

Sets a breakpoint to stop execution when data changes at a specific address

Address or expression: | | |
Mumber of bytes to watch:
Auto v |

@ < Back Next = l [ Einish l [ Cancel

Figure 5-41 Add a watch breakpoint

10.Type I inthe Address or expression field and click Next.
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The Add a Watch Breakpoint panel is displayed, where you can enter optional parameters,
as shown in Figure 5-42.

% Add a Watch Breakpoint

Optional parameters

Make the breakpoint conditional upon the following parameters

Frequency

From: | 1 |

To: |]nﬂnﬁy |

Every: 1 |

Expression: | i=0| |

Action: | |

@ Einish l [ Cancel

Figure 5-42 Enter i=0 in expression field

11.Type I=0 in the Expression field and click Finish.

We have not set a breakpoint to stop execution when the value of the data field I reaches
zero.

12.To run the program, press PF8.

Just as when we used the CICS terminal interface to Debug Tool, the program stopped on
line 18, as shown in Figure 5-43.

[Fl REDBOOK.SYSDEBUG(RDBKP02) 2 =0
Line 18 Column 1 Insert
——+——1 42344
12 outMsg = 'Bbout to div by 0°'; ~

13 EXEC CICS SEND TEXT FROM (CutMsg) ERAS
14 Total = 0;
15 Do i = 10 to 1 by -1;

16 Total = Total + i;
17 End;
» 18 Lwerage = Total / i; -

£

< |

[

Figure 5-43 Stops on line 18
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5.4 Using Application Performance Analyzer with CICS

The test program that we use in this scenario consists of a COBOL program (RDBKCO01),
which calls a PL/I program (RDBKPO03) that subsequently loops. The test is run from the
RED1 transaction menu shown in Figure 5-1 on page 142, by selecting “Test Number 3 -

Loop”.

5.4.1 Invoking Application Performance Analyzer from TSO/ISPF

For the purpose of this scenario, before we start the looping CICS transaction, we must

create a new observation request. Proceed as follows:

1. Start APA from TSO/ISPF and type NEW as either a primary command, or by over typing an
existing request number and pressing Enter.

2. Create a new observation from the command line, as shown in Figure 5-44.

Eile VYiew RNavigate Help
ROZ2: IBW APA for z/0% Observation List [CRZZ) Row 00001 of 00026
Command ===> neu Scroll ===> PAGE
NEW To define a new measurement

THEW To define a threshold measurement

CONNECT To cennect to another instance of the measurement task

VERSION To display version infoermation for all instances

IMPORT To IMPORT a previously Exported sample file

HIDE To remove these commands from the display (recommended)

/ On teop of any RegNum to get a list of the lir‘i commands
RegNum Owned By PDescription Job Name Date/Time Samples Status
o133 SWILKEN RSB5OUF3 Jun-3  21:10 10,000 Ended
0120 SWILKEN RSB5OUF3 Jun-3 16:09 10,000 Ended
o118 SWILKEN RSB5O0F3 Jun-3 12:25 10,000 Ended
o117 SWILKEN RSB50F3 Jun-2 15:43 10,000 Ended
0118 SWILKEN RSB50F3 Jun-2 15:39 10,000 Ended
D114 SWILKEN RSGB50F3 Jun-2 13:34 10,000 Ended
D113 SIMCOCK RSGB50F3 Jun-1 16:53 10,000 Ended
D112 SIMCOCK RSG50F 3 Jun-1 11:01 10,000 Ended
o111 SIHMCOCK ASG50F3 Mau-31 13:40 10,000 Ended

Figure 5-44 Create a new observation

Chapter 5. Using IBM Problem Determination Tools with CICS

169



This produces the Schedule New Measurement display, as shown in Figure 5-45.

Eile View MNavigate Help

RO3: Schedule New Measurement Row 00001 of 00012
Command ===> 5 Serall === PAGE

1. BELEEYOIGERETD) 3. Multi Steps 5. Subsystems T. Schedule

2. Options 4. Active Jobhs B. Sysplex 8. Sched Optiens
Panel 1. Job Information

Job Mame/Pattern . . asBB0f3

[Inactivel
Step Specificatien

Step MNo. . _ Specify stgp number, program name,
Program Mame . . . rdbkpB3 step name or step name + Proc step
Step Name . . . . name. Use panel 3 to specify more
FrocStepName . . . than one step.

Description

Number of Samples . 10000 Heasure to step end . N
Duration (min:sec) . BO Delay by (secs) . . . .
Motify TS50 User . . SWILKEN Retain file for (days)

Figure 5-45 Schedule New Measurement display

3. Enter the following values:

— Inthe Job name/Pattern field, type the job name of your CICS region, which in our case
is AS660F3.

— In the Program Name field, type the program name, which in our case is RDBKP03.
— In the Number of Samples field, type 10000.
— In the Duration (min:sec) field, type 60.

4. Then select option 5 on the command line to display the CICS Transactions and Terminals
display, as shown in Figure 5-46.

Eile View RNavigate Help

RO3: Schedule New Measurement Row 000B1 of 00018
Command === § Scraoll ===% PAGE
® 1. Job Information 3. Multi Steps 5. 7. Schedule

2. Options 4. Active Johs B. Sysplex 8. Sched Optiens

Panel 5. Subsystem Measurement Criteria

Specify up to 16 CICS trancodes for which measurement data is te be recorded.

[
01 redl 02 03 04 a5 06 o7 08
o8 10 11 12 13 14 15 16
Include CICS system transactions in measurement (Y/N): N

Wildcard character "#° can be specified at the end of a partial name.
'#" by itself specifies all tramsactions or terminals.

Specify up to 8 CICS terminal ids for which measurement data is to be recorded.

01 o2 03 04 05 06 o7 o8

Figure 5-46 Select option 5
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5. Type the name of the CICS transaction in the 01 field and press Enter.

6. Then select option 4 and enter S against the job to be activated, as shown in Figure 5-47.

File View RNavigate Help

RO3: Schedule New Measurement Row 00001 of 00OO2
Command ===3 Scroll === PAGE

® 1. Job Information 3. Multi Steps @ 5. Subsystems T. Scheadule
® 2. Options [MNActive Jobs B. Sysplex 8. Sched Options

Panel 4. Active Jobs

Enter 5 to select an active job step to og measured. Prefix . . RSBBOF3

JobMName Type Jobld StepMame ProcStep ASIDX System CPU% 1
s HAS6E0F3 JOB JOB32095 RSG60F3  ASGE0F3 0B2F FRAE3 3.00 0.0

=]

Figure 5-47 Select option for and enter s next to the jobname

After pressing Enter, we see that our measurement has now become active, as shown in

Figure 5-48.

Eile VYiew RNavigate Help

RO3: Schedule New Measurement Row 000B1 of 00007

Command ===>» 1 Scraoll ===% PAGE

# 1. Job Information 3. Multi Steps ® 5. Subsystems 7. Schedule

® 2. Options LA tive Jobs B. Sysplex 8. Sched Optiens

Panel 4. Active Jobs

Enter 3 to select an active job step to be measured. Prefix . . BASBEBOF3

JobName Type Jobld StepMame ProcStep ASIDX System CPU% sio
ASEEOF3 JOB JOB3Z096 ASGGOF3  ASEG0F3  0O02F FRE3 g.00 0.00

Selected Jobs List
Enter D to remove an active job from the list.

JobName System
ASEEOF3 FAEZ

Figure 5-48 Measurement is now active
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7. Select option 1, and then press Enter without further changes,

This takes us back to the APA for z/OS Observation List display, where observation 125
has been added and is currently active, as shown in Figure 5-49.

File View RNavigate Help

RO2: IBM APA for 2/05 Observation List [(CAZ3) Hew request added
Command ===3 Scroll ===} PRAGE
NEW To define a new measurement

TNEW To define a threshold measurement

CONNECT To connect to another instance of the measurement task

VERSION To display version information for all instances

IMPORT To IMPORT a previously Exported sample file

HIDE To remove these commands from thekdisplay (recommended)

/ On top of any RegNum to get a list of the line commands

RegMum Ouwned By PDescription dJob MName Date/Time Samples Status
0125 SWILKEN ASGE0F3 Jun-10 11:02 Sched
0123 SWILKEN ASB50F3 Jun-3  21:10 10,000 Ended
0120 SWILKEN ASB50F3 Jun-3 16:08 10,000 Ended
0118 SWILKEN ASB50F3 Jun-3 12:25 10,000 Ended
0117 SWILKEN ASB50F3 Jun-2 15:43 10,000 Ended
0116 SWILKEN ASG50F3 Jun-2 15:39 10,000 Ended
o114 SWILKEN ASG50F3 Jun-2 13:34 10,000 Ended
D113 SIHCOCK ASG650F3 Jun-1 16:53 10,000 Ended
D112 SIHCOCK ASG650F3 Jun-1 11:01 10,000 Ended

Figure 5-49 APA for z/OS Observation List display

We are now ready to start our looping CICS transaction.

8. When the analysis has ended, type “S” over the 0125 request number, as shown in
Figure 5-50.

File View RNavigate Help

ROZ2: IBW APA for 2/0S Observation List (CAZZ) Row 00001 of 00027
Command ===» Scroll ===> PAGE
NEW To define a new measurement

THEW To define a threshold measurement

CONNECT To cennect to another instance of the measurement task

VERSION To display version infoermation for all instances

IMPORT To IMPORT a previously Exported sample file

HIDE To remove these commands from the display (recommended)

/ On tep of any RegNum to get a list of the line commands

RegNum Owned By PDescription Job Name Date/Time n Samples Status
5125 SWILKEN RSBEOF3 Jun-10 11:03 10,000 Ended
0133 SWILKEN RASBEOF3 Jun-3 21:10 10,000 Ended
0120 SWILKEN ASB5OF3 Jun-3 16:09 10,000 Ended
0118 SWILKEN ASB5OF3 Jun-3 12:25 10,000 Ended
0117 SWILKEN ASB5OF3 Jun-2 15:43 10,000 Ended
D11E SWILKEN ASG50F3 Jun-2 15:39 10,000 Ended
D114 SWILKEN ASG50F3 Jun-2 13:34 10,000 Ended
D113 SIHMCOCK ASE50F3 Jun-1 16:53 10,000 Ended
D112 SIHMCOCK ASE50F3 Jun-1 11:01 10,000 Ended

Figure 5-50 Type s over the 125 reqnum
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This produces the Performance Reports display for our observation, as shown in

Figure

5-51.

Eile View MNavigate Help

RO1: IBW APA for 2/05 Performance Reports (0125/RSBBOF3) Row 00001 of 00OO7

Command =

Select

the list to the right

te view
reports

list hel

Enter 5 to

==} cb2

Scroll === PAGE

a category

the availahle
lecticn

in the se
LoM.

make a se

_ 501 Measurement
_ 502 Load Module
_ 503 Load Module
_ 504 TCB Summary

_ S05 Memory Usage Timeline
_ S06 Data Space Usage Timeline

INS Measurement
CICS Measurement
DB2 Measurement

KQ Measurement
Coupling Facility
Java Measurement
Multi Rddress Space

fram Rdmin/Miscellaneous

Statistics/Storage
CPU Usage Rnalysis
DASD I/0 Analysis
CPU WRIT Analysis
HFS RAnalysis
Yariance Reports

— T EQOOC®ND
MO oo M me

More: +
lection or enter the report code on tﬁ% command line

Profile _ 507 TCE Execution Summary
Attributes _ 508 Precessor Utilization Summary
Summary _ 509 Measurement Analysis

Figure 5-51 Performance Reports display

9. From here, enter C02 on the command line to display the CPU Usage by Module report,
as shown in Figure 5-52.

Eile VYiew RNavigate Help
£02: CPU Usage by Module (D125/AS6BOF3) Row 00001 of 00024
Command ===3 Scroll ===> PAGE
Name Description Percent of CPU Time = 1A0.00% =1.4%
#,...1....2....3....4....5....B....7....8....9
RDEBKFO3 Application LR ———
Program
DFHSIP CICS Services 0.18
CEECCICS LE-CICS 0.12
interface routine
DEHAIP CICS Services 0.12
DEHTSDML CICS Services 0.1a
IDABIBL1 Virtual I/0 0.08
(VI0) and WSAM
IEAVELK  Superwiser 0.08 k
Control
IGYVSTOR VWirtual storage 0.02
management [(VSM]
IAXVE Real staorage 0.02
manager [RSM)
DFHEITS Temporary 0.02
storage exec

Figure 5-52 CPU Usage by Module report

We can see that the RDBKPO03 module is responsible for using the most CPU time.
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10.Overtype the first character (R) of the module name with a plus sign (+), and press Enter,
We can see a further distribution of CPU time per CSECT, as shown in Figure 5-53.

File View RNavigate Help

£02: CPU Usage by Medule (0125/ASBBOF3) Row 00001 of 00027
Command ===3 Scroll ===> PRAGE

Name Description Percent of CPU Time = 10.00% =1.4%
#,,..1.... 2, ...3....4....8,....8B....7....8....9

RDBKPO3  Application 99. 17
Program
-+ RDBEPB31 CSECT in 99.17

RDBKPO3
DFHSIP CICS Services 0.18
CEECCICS LE-CICS 0.12
interface routine
DFHAIP CICE Services 0.12
DFHTSDML CICS Services 0.10 k
1DAG19L1 Virtuwal I[/0 0.08
(VID) and VSAM
IEAVELE  Superwisor 0.08
Contral
IGYVSTOR Virtual storage 0.02
management [(VSM)
IAXVE Real storage 0.02

Figure 5-53 CPU time per CSECT

In our example, there is only one CSECT, RDBKP031.

To further identify the source line(s) responsible for using the most CPU time, we need to
first provide the source mapping file for this program.

11.Type A0l on the command line, and press Enter.
12.This produces the Source Program Mapping display, as shown in Figure 5-54.

File View RNavigate Help

AD1 - Source Program Mapping (D125/ASEEOF3) Row 00001 of 0OOO3
Command ===3 Scroll ===> PRAGE
Enter the following information to specify & source mapping file to be
used in the analysis of this measurement information.

File type . . . . 5 {L=1isting, A=ADATA, S=LANGX SideFile, D=S¥SDEBUG)

Dataset name . . _redbook.idilangx’

[Leave blank to search R04 dataset 1ist
Member name . . . rdbkpB3 Match on Compile Date & Time L

There are currently no existing mapping files associated with any
observation sessions

Figure 5-54 Source Program Mapping display
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13.Type S as the file type (LANGX), REDBOOK.IDILANGX’ as the data set name, and RDBKP03
as the member name, then press Enter.

We now see that the specified source mapping file has been loaded for our report, as
shown in Figure 5-55.

Eile VYiew RNavigate Help

ADL1 - Source Program Mapping (D125/ASBEOF3) Source map data loaded
Command ===3 Scraoll ===% PAGE
Enter the following infermation to specify & source mapping file to be

used in the analysis of this measurement information.

File type . _ {L=1isting. RA=ADATA., S$=LANGX SideFile., D=SY¥SDEBUG)

Dataset name

(Leave blank to search RO4 dataset list

Member name . . . Match on Compile Date & Time N
Segn ID-RegMum Tupe/Status Lang Member DSh
pogl 5-Loaded PLI RDEBKPBO3 REDBODK. IDILANGX
k

Figure 5-55 Source mapping file has been loaded for our report

14.Press PF3 to return to the CPU usage report.

15.There, overtype the first character of the CSECT name with a P to perform source
mapping, as shown in Figure 5-56.

Eile VYiew RNavigate Help

£02: CPU Usage by Module (D125/AS6BOF3) Row 00001 of 00027
Command ===3 Scraoll ===% PAGE
Name Description Percent of CPU Time = 1@.00% =+1.4%

#,...1....2....3....4....5....B....7....8....9

RDBEPOZ  Application 899,17
Program
+ pDBKPR31 CSECT in 99.17

RDEKPO3
DEHSIP CICS Services 0.18
CEECCICS LE-CICS 0.12
interface routine
DEHALP CICS Services 0.12
DFHTSDML CICS Services 0.10
IDAB1BLY Virtual I/0 0.08
(VIO) and VSAM A
IEAVELK  Superwiser 0.08
Control
IGYVSTOR VWirtual storage 0.02
management [(VSM]
IAXVE Real storage 0.02

Figure 5-56 Enter p to perform source mapping
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This produces the Source Program Attribution display, as shown in Figure 5-57.

Eile View MNavigate Help
PO1: Source Pregram Attributien (0125/RASBBAF3) Row 00001 of 00033
Command ===3 Scroll ===} PRAGE
LineNo Offset Count Source Statement
e 340 linels) not displayed
ooe341 MMY ,OUTHMSG, CSTG (OUTMSG] )
ooa3q2 END;
000343 0COLFE Array(1) = ‘Item nummber ' || i;
008344 CO02AC Do i = 10000 to 1 By -1;
000345 0o02C8 TempStr = 'Item nummber | i;
00P346 000356 Call MyProc(TempStr];
4 EPU time attributed to above statement
DOE347 DE0380 End;
D0E348 UOO3ARA Do 1 =1 to 8898;
0oe349 /% EXEC CICS MRITEQ TS QUEUE ( TSQUEUE ) FROM [ ARRAY |
00a3s0 [ 80 ) RESP [ RESP ] =/ &
B0B351 D003CE oo;
3 EEPU time attributed to above statement
0no3s2 DCL DFHEWTARY CB12R10C 28CAT7941 BASED(ADDA (DFHEIGQ)) OPTIAONWS
000353 LER) ENTRY (*,CHAR(8),*,FIXED BIN(15));
ooo3s4q CALL DFHENTRY CB12A1DC_29CA7941(" 25.1" /= "OA

Figure 5-57 Source Program Attribution display,

Scrolling down a page, we clearly see the cause of our high CPU usage in this program, as

shown in Figure 5-58.

Row 00012 of 00033
Scroll === PAGE

‘W w/,TSQUEUE, ARRAY |

8 linels) not displayed

File View RNavigate Help
PO1: Source Pregram Attributien (0125/RASBBAF3)
Command ===3
LineNo Offset Count Source Statement
0o0E355 00 00 41 00 40 40 40 40 F2 F5 4B F1
00O356 RESP = EIBRESP;
000365 END;
DDQ366 0O04EQ MyFroc: proc (TempRArrayltem);
0De36E7 DCL x fixed bin(31);
apoo3es DCL j fixed bin(31);
0op369 DCL TempArrayltem Char (80);
plelokyds ML R E N Do ] = 10000 to 2 by -1;
DOBP371 UOO59E B30 x =3 - 1;
00P372 UOOS5AC 1742 Array(j) = Array(x]

2 'CPU tine"ateribuced to above statement

000373 0005F0 2047 MR [
00A374 0006B0A End MyProc;
000375 000430 END RDBEPO3;

Figure 5-58 CPU usage

5.4.2 Invoking Application Performance Analyzer from CICS Explorer

Having selected the Application Performance Analyzer perspective, the next thing to do is to
establish a connection between the Application Performance Analyzer running on CICS
Explorer, and the host system where our CICS region is running.
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Proceed as follows:
1. Click the Connect APA button in the toolbar, as shown in Figure 5-59.

% IBM CICS Explorer

Explorer Edit - Window Help

: [H - : F'(
b~] sTC View 3| connect apa| = O

Figure 5-59 Connect APA

The Logon to z/OS window is displayed, as shown in Figure 5-60.

% Logon to z/0S B|E|®

Connection Settings
Host Address: | pthfae3 |

os o

[] Hide Connection Settings

TS0 1d: swilken
TSO Password: ********|
[ save password
[ 0K l l Cancel

Figure 5-60 Logon to z/OS

2. Enter the host address, host port, TSO Id, and TSO Password, then click OK.

The host port number must match the one used by the Application Performance Analyzer
server job running on the host system. This is typically provided by your systems
programmer.

3. Refresh the APA Observations List by clicking the Refresh Observations List button in
the tool bar, as shown in Figure 5-61.

] APA Observations List (CAZ3) - Remote = L Al el i v =0
R... - Owned... Description Job Na... Refresh Observations List phs Status S
0117 SWILKEN AS650F3 ",I_~UTT573_Tl!un ? ,000  Ended
0116 SWILKEN AS650F3  Jun-02 15:39 10,000  Ended

El 0114 SWILKEN AS650F3  Jun-02 13:34 10,000  Ended
0113 SIMCOCK AS650F3  Jun-01 16:53 10,000  Ended
0112 SIMCOCK AS650F3  Jun-01 11:01 10,000  Ended
0111 SIMCOCK ASES0F3  May-31 13:40 10,000  Ended
0110 SIMCOCK AS650F3  May-31 13:31 10,000  Ended
0109 SIMCOCK ASE650F3  May-31 09:21 10,000  Ended
0094 SIMCOC2 SIMCOCK ~ Mar-24 12:59 40  Ended
0093 RTURNER PLITESTA Aug-05 09:41 1,000  Ended

0092 SIMCOCK AS650F1  Jun-16 15:46 1 Stoppd
0090 SIMCOCK AS650F1  Jun-16 15:44 1 Stoppd
0089 SIMCOCK ASE650F1  Jun-16 15:43 1 Stoppd o
4 >

Figure 5-61 APA Observations List
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4. To create a new observation, either click the New Observation button in the tool bar, or
right-click an existing entry and select New from the menu.

The New Observation window is displayed, as shown in Figure 5-62.

% New Observation [;| 0 E
Schedule New Measurement
© Job Information|  Options| @ Multi Steps @ Active Jobs  Subsystems  Schedule ™
Job Name/Pattern | |
Active
Step Specification
Step Numbet Specify step number, programe,
step name or step name + proc step
Program Name RDBKPO3 name. Use 'Multi Steps' tab to specify more
Step Name than one step
Proc Step Name
Description |
Number of Samples | 10000 | Measure tostepend [ |
Duration (min:sec) | [1:00 | Delay by (secs)
Notify TSO User ' ' Retain file for (days) | 0
@
Submit ] [ Cancel ] |Preview]

Figure 5-62 New Observation window

5. Enter the following information:

— Job Name/Pattern (AS650F3)
— Program Name (RDBKP03)

— Number of Samples (10000)
— Duration (1:00)
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6. Then click the Subsystems tab to display the CICS/IMS transactions details, as shown in

Figure 5-63.

Schedule New Measurement

0 Job Information  Options ® Multi Steps ® Active Jobs|  Subsystems|  Schedule ™

® acs 2 Oms

Widcard character "*' can be specified at the end of a partial name. '*' by itself specifies all
transactions or terminaks.

CICS Transactions CICS Terminal Ids
Specify up to 16 CICS trancodes for which Specify up to 8 CICS terminal ids for wh
measurement data is to be recorded. measurement data is to be recorded.
Transaction A Terminal Id
1 redl 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9
10
11
12 v
®
| Submit ] [ Cancel I | Preview]

Figure 5-63 Subsystems tab

7. Ensure that CICS is selected and type the transaction ID to be analyzed, in our case, RED1,

then click Submit.

Our new observation, 120, has now been added to the APA Observations List shown in

Figure 5-64.
k-] APA Observations List (CAZ3) - Remote S &MY E i =0
R.. =  Owned... Description Job Na... Date/Time Samples Status A
__0120{SWIKEN | [AS650F3 [Jun-0316:09 | 10,000 Ended [
El 0118 SWILKEN AS650F3  Jun-03 12:25 10,000 Ended
0117 SWILKEN AS650F3  Jun-02 15:43 10,000 Ended
0116 SWILKEN AS650F3  Jun-02 15:39 10,000  Ended
E 0114 SWILKEN AS650F3  Jun-02 13:34 10,000 Ended
0113 SIMCOCK AS650F3  Jun-01 16:53 10,000 Ended
0112 SIMCOCK AS650F3  Jun-01 11:01 10,000 Ended
0111 SIMCOCK AS650F3  May-31 13:40 10,000 Ended
0110 SIMCOCK AS650F3  May-31 13:31 10,000 Ended
0109 SIMCOCK AS650F3  May-31 09:21 10,000  Ended

Figure 5-64 APA Observations List

We are now ready to start our looping CICS transaction.
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8. When the analysis has ended, right-click the observation and select Download Reports.
This displays the Downloading Reports window shown in Figure 5-65.

4+ Downloading Reports

. i ) Downloading 1 of 1. Reports for Observation #120 ...

Step 1 of 3 : Formatting Reports on z/05S ...

] Aways run in background

[Run in Background] l Cancel ] l Details ==

Figure 5-65 Download reports

Shortly thereafter, the reports are presented in the report view, as shown in Figure 5-66.

[ Detais (0120) | [E] Reports (0120) 2 o=
@ S - Statistics/Storage

€01 - CPU Usage by Category
C02 - CPU Usage by Module
C03 - CPU Usage by Code Sice
C04 - CPU Usage Timeine
C05 - CPU Usage Task/Category
C06 - CPU Usage Task/Module
C07 - CPU Usage by Procedure
CO08 - CPU Referred Attribution
€09 - CPU Usage by PSW/ObjCode

® D - DASD /O Analysis

® W - CPU WAIT Analysis

@ E - CICS Measurement

# G - Coupling Faciity

< b4

Figure 5-66 Report View

One of the many available reports is the CPU Usage by Module (C02).
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9. Selecting C02, as shown in Figure 5-67, tells us how big a percentage of the CPU time
was spent in which module.

flpe |Elre 2 = 0| [Elco2: CPUUsage by Module (0120/AS650F3) &2 =
| @ S - Statistics/Stor A @8 YR B |/X%"
= C-CPUUsage A || C02: CPU Usage by Module (0120/AS650F3) - 'Mm
C01-CPUUs
€02 - CPU Us Name Description Percent of CPU
C03-CPUUs * ...1....
C04 - CPU Us
€05 - CPU Us | RDBKPO3  Application 99_ 72 W—— .
C06 - CPU Us Program
co7 -cPuus ¥ | || CEECCICS LE-CICS 0.11
< > interface routine
- DFHSIP CICS Services 0.09
Elco20ptio 52~ = O IEAVEPST Supervisor 0.01
Control
Option Value 02065xxx Unresolved 0.01
Levels 9 Address
Sequence VALUE IGVAAQAT Virtual storage 0.01
Minimum 0.00 management (VSM)
MLD Y A

Figure 5-67 CPU Usage by Module

We can see that the vast majority of the CPU time was spent in module RDBKPO03.

10.Click the RDBKP03 module name to see the CSECTs in the module and how much CPU

time was spent in each one.

As shown in Figure 5-68, our module contains only one CSECT named RDBKPO031.
tIpe Elre :2  ~ O [Elco2: cPu Usage by Module (0120/AS650F3) - =0
| @ S - Statistics/Stor A OB 7@ mE|x%"

= C-CPUUsage A | | C02: CPU Usage by Module (0120/AS650F3) - 'm
C01-CPUUs
C02 - CPU Us Name Description Percent of CPU
C03 - CPU Us ® . 1....
C04 - CPU Us
€05 - CPU Us RDBKPO3  Application 99_ 72 W———— .
C06 - CPU Us Program
co7 - CPU Us ™ RDBKPO31 CSECT 1n 9g_ 72 "
< > RDBKPO3
Bl co2 optio ¢ ~_= O]| CEECCICS LE-CICS 0.11
interface routine
Option Value DFHSIP CICS Services 0.09
Levels 9 IEAVEPST Supervisor 0.01
Sequence VALUE Control
Minimum 0.00 02065xxx Unresolved 0.01
MLD ¥ Address v
< 7| = &

Figure 5-68 CSECTs in the module and CPU time spent in each one
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5.5 Invoking Debug Tool using container field information

The test program that will be used in this scenario consists of a COBOL program (CDAT1),
which calculates birthdate information (CDAT2), or retirement information (CDAT3).

5.5.1 Debug Tool sessions
We will use the birthdate transaction to demonstrate how you can capture a Debug Tool

session for a particular instance of a transaction. The Debug Tool session can be displayed
on a CICS terminal, or in the GUI interface.

5.5.2 Invoking a CDAT transaction

We will start CDAT, and demonstrate what displays on a normal run. Proceed as follows:
1. Logon to CICS. Clear the screen and type CDAT. Press Enter (Figure 5-69).

cdat]j

Figure 5-69 CDAT transaction
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2. Select B for birthday calculation, and enter a date. Press Enter (Figure 5-70).

ADTOOLS BIRTHDAY/RETIREMENT SAMPLE RPPLICATION

19830505 {== PLEASE ENTER BIRTHDATE IN YYYYMMDD FORMAT

B <=== ENTER REQUEST
B : SEE YOUR BIRTHDAY (LINK TO PROGRAM CDAT2)
R : CALCULATE RETIREMENT (CALL PROGRAM CDAT3)
C : CLEAR AND START OVER
@ : ABEND WITH soC?

F3/F12/CLEAR TO TERMINATE, ENTER TO PROCESS

Figure 5-70 Selecting option B

3. Birthday results are displayed. (Figure 5-71).

ADTOOLS BIRTHDAY/RETIREMENT SAMPLE APPLICATION

19830505 {== PLEASE ENTER BIRTHDATE IN YYYYMMDD FORMAT

E {=== ENTER REQUEST
B : SEE YOUR BIRTHDARY (LINK TO PROGRAM CDATZ2)
R : CALCULATE RETIREMENT (CALL PROGRAM CDAT3)
C : CLERR AND START OVER
@ ABEND WITH SQC7

HERE IS YOUR BIRTHDATE AND # OF DAYS ELAPSED

YOUR BIRTHDATE AND DAY: Thursday 05 May 1883
HOW LONG AGO WAS THIS? 10, 400 DAYS

F3/F12/CLEAR TO TERMINATE, ENTER TO PROCESS

Figure 5-71 Birthday results panel
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4. Set up the Debug Tool trap to capture the CDAT transaction (Figure 5-72).

DTCN Debug Tool CICS Control - Primary Menu CICSACB1
* VSAM storage method x
Select the combination of resources to debug (see Help for more information)

Terminal Id ==> [Jo47

Transaction Id ==

LoadMod: : >CU(s) ==> CDATx 11> CDATx ==> DD
== 1> ==> S
== - ==> D
== > ==> HED

User Id ==> DNET845

Ne tName ==

IP Name/Address ==
Select type and ID of debug display device

Session Type ==> MFI MFI, TCP
Port Number == TCP Port
Display Id ==> 0B47

Generated String: TEST(ERROR, 'x’',PROMPT, 'MFI%0047:DNET845.ADLAB.FILES (CICPREF)
)
Repository String: TEST(ERROR, 'x’',PROMPT, 'MFI%0047:DNET845.ADLAB.FILES (CICPREF)
)
Profile Status: Active. Press PF5 to Inactivate.

EQA25141 Debug Tool profile saved

PF1=HELP 2=GHELP 3=EXIT 4=SAVE 5=ACT/INACT B6=DEL 7=SHOW 8=ADVY 9=0PT 10=CUR TRM

Figure 5-72 Debug setup to capture the CDAT transaction

5. Press F3 to exit. Type CDAT and press Enter. The Debug Tool session will start as soon as
the CDAT transaction runs (Figure 5-73).

COBOL LOCATION: CDAT1 ENTRY

Command ===> Scroll ===> HALF

HOEK KKK KKK KKK KKK KR KRR RKKX KKK KXKKE TOP OF MONITOR %k kK K 0K X K K X K % 3 K K K K X K K K K X X K X X X X

R B e et

BEEH 1 W-COM-USER-REQUEST "]

0EE2 ok xkx AUTOMONITOR ook ok ko ok x x k%

leelele: There are no variables in the statement to display.

3K KKK KK KK KKK K KK R KRR KRR KKK KKK BOTTOM OF MONTITOR % % k5 ok 5K K 3K K K 5K % K 5K K K K K K K K K K K K K % K

m===l----#--=-2---—#--—-3----4----4----4----5----+ LINE: 2 OF 57§
PROGRAM-ID. CDATL.
CICS / DEBUG TOOL DEMO PROGRAM

THIS PROGRAM WILL RECEIVE A DATE AWND COVERT THE DATE TO
AN INTEGER IN A CALLED PROGRAM TO DETERMINE DAYS FROM
CURRENT DATE.

(C) 2004 IBM - KEVIN J. CUMMINGS RESERVED.

LINE: 28 OF 30

eloxst SET DEFAULT SCROLL HALF

elopds] SET TEST ERROR ;

elekele] xxx User preferences file commands end xxx

PF 1:CURLINE 2:STEP 3:QUIT 4:MONITOR 5:FIND B6:AT/CLERR
PF T:UP 8: DOWN 9:G0 10: Z00OM 11:700M LOG 12:RETRIEVH

Figure 5-73 Debug starting when CDAT entered
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6. We can now step through the program. When user input is needed, the CDAT panel is
displayed. Enter data on the screen and press Enter (Figure 5-75).

ADTOOLS BIRTHDAY/RETIREMENT SAMPLE APPLICATION

19830505 {== PLEASE ENTER BIRTHDATE IN YYYYMMDD FORMAT

B <=== ENTER REQUEST

B : SEE YOUR BIRTHDAY (LINK TO PROGRAM CDAT2)
R : CALCULATE RETIREMENT (CALL PROGRAM CDAT3)
C : CLERAR AND START OYER

@ : ABEND WITH SOC?

F3/F12/CLEAR TO TERMINATE, ENTER TO PROCESS

Figure 5-74 Enter option B

7. The information we entered on the screen is passed to our Debug Tool session. We can

continue to step through the program (Figure 5-75).

COoBOL LOCATION: CDAT1 EMTRY

Command ===> Scroll ===> HALF

BEER 1 W-COM-USER-REQUEST "]

0E02 axcxkckkkxxxx AUTOMONITOR % % ok %k % K % X X X

0003 There are no variables in the statement to display.

3R OK KKK OK K KK R KK KRR KKK KK KR KK AKX BOTTOM OF MONITOR ok o s sk K 5 5 5 5 K K K % K XK K K K K % K XK K K X K K XK ¥

m-—-l----#----2---—4-—--3----4----4----4----5----+ LINE: 2 OF 576
PROGRAM-ID. CDATL.
CICS / DEBUG TOOL DEMO PROGRAM

THIS PROGRAM WILL RECEIVE A DATE AND COVERT THE DATE TO
AN INTEGER IN A CALLED PROGRAM TO DETERMINE DAYS FROM
CURRENT DATE.

(C) 2004 IBM - KEVIN J. CUMMINGS RESERVED.

LINE: 28 OF 30

el SET DEFAULT SCROLL HALF

lokfa] *xx User preferences file commands end *xx
PF 1:CURLINE 2:STEP 3:QUIT 4:MONITOR 5:FIND B6: AT/CLERAR]
PF T:UP 8: DOWN 9: G0 10: Z00M 11:700M LOG 12:RETRIEVEH

Figure 5-75 We enter back into Debug tool
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8. We will now change the CICS trap to remove the input terminal id and userid
(Figure 5-76).

DTCN Debug Tool CICS Control - Primary Menu CICSACB1L
* VSAM storage method x
Select the combination of resources to debug (see Help for more information)

> 1

Terminal Id

Transaction Id ==>

LoadMod: : >CU(s) ==> CDATx 11> CDATx ==> D
==> HEHD ==> HH
==> D ==> HH
==> 1> ==> 1>

User Id ==>

NetName ==>

IP Name/Address ==
Select type and ID of debug display device

Session Type ==> MFI MFI, TCP
Port Mumber ==> TCP Port
Display Id ==> 0047

Generated String: TESTI(ERROR, '*', PROMPT, 'MFI%0047:DNET845.ADLAB.FILES (CICPREF)
")

Repository String: TEST(ERROR, 'x', PROMPT, 'MFI%0047:DNET845. ADLAB.FILES (CICPREF)
")

Profile Status: Active. Press PF5 to Inactivate.

EQA25141 Debug Tool profile saved

PF1=HELP 2=GHELP 3=EXIT 4=SAVE 5=ACT/INACT B=DEL 7=SHOW 8=ADY 9=0PT 10=CUR TRM

Figure 5-76 Removing terminal and user ids

9. Now use PF8 Adv for advanced selection. We want to trap the birthday 19830505.
Press F3 to return (Figure 5-77).

DTCN Debug Tool CICS Control - Advanced Options CICSACB1
Select advanced program interruption criteria:

)
19830505

Commarea Offset ==
Commarea Data ==

Container Mame ==>
Container Offset ==> 0
>

Container Data ==

URM Debugging ==>» NO
Default offset and data representation is decimal/character.
See Help for more information.

PF1=HELP 2=GHELP 3=RETURN
Figure 5-77 Set trap to birthday of 19839506
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10.After returning back to the main entry panel, press F4 to Save the updates. Press F3 to

exit (Figure 5-78).

DTCN Debug Tool CICS Control - Primary Menu CICSACB1
* VSAM storage method *
Select the combination of resources to debug (see Help for more information)

> 1

Terminal Id

Transaction Id ==>

LoadMod: : >CU(s) ==> CDATx 11> CDATx ==> >
==> 4 ==> 1>
==> 4 ==> 4
==> D ==> D

User Id ==>

Ne tName ==>

IP Name/Address ==
Select type and ID of debug display device

Session Type ==> MFI MFI, TCP
Port Number ==> TCP Port
Display Id ==> 0047

Generated String: TESTI(ERROR, "x', PROMPT, 'MFI%0047:DNET845,ADLAB.FILES (CICPREF
")

Repository String: TEST(ERROR, 'x', PROMPT, 'MFI%0047:DNET845.ADLAB.FILES (CICPREF
"]

Profile Status: Active. Press PF5 to Inactivate.

EQA25141 Debug Tool profile saved

PF1=HELP 2=GHELP 3=EXIT 4=SAVE 5=ACT/INACT 6=DEL 7=SHOW 8=ADY 9=0PT 10=CUR TRM

Figure 5-78 After PF3 pressed

11.Type CDAT. Debug Tool will not start. It is waiting for the data in the commarea to match

what we entered. Enter a different birthday (Figure 5-79).

ADTOOLS BIRTHDRY/RETIREMENT SAMPLE APPLICATION

19600401 == PLEASE ENTER BIRTHDATE IN YYYYMMDD FORMAT

E <=== ENTER REQUEST

B : SEE YOUR BIRTHDRY (LINK TO PROGRAM CDAT2)]
R : CALCULATE RETIREMENT (CALL PROGRAM CDAT3)
C : CLEAR AND START OVER

a ABEND WITH SGC7

F3/F12/CLEAR TO TERMIMATE, ENTER TO PROCESS

Figure 5-79 Waits to match birthday we entered
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12.Press Enter to process the date. Results will display (Figure 5-80).

ADTOOLS BIRTHDAY/RETIREMENT SAMPLE APPLICATION

19600401 (== PLEASE ENTER BIRTHDATE IN YYYYMMDD FORMAT

B <=== ENTER REQUEST

: SEE YOUR BIRTHDAY (LINK TO PROGRAM CDAT2)
CALCULATE RETIREMENT (CALL PROGRAM CDAT3)
CLEAR AND START OVER
ABEND WITH SBC7

B 0O 00

HERE IS YOUR BIRTHDATE AND # OF DAYS ELAPSED

YOUR BIRTHDATE AND DAY: Friday 01 April 1960
HOW LONG AGO WAS THIS? 18,834 DAYS

F3/F12/CLEAR TO TERMIMATE, ENTER TO PROCESS

Figure 5-80 Results displayed

13.Now change the birthday to the data we entered into the Advanced Options in the trap.
Press Enter. See Figure 5-81.

ADTOOLS BIRTHDRY/RETIREMENT SAMPLE APPLICATION

19830505 == PLEASE ENTER BIRTHDATE IN YYYYMMDD FORMAT

E <=== ENTER REQUEST

B : SEE YOUR BIRTHDRY (LINK TO PROGRAM CDAT2)]
R : CALCULATE RETIREMENT (CALL PROGRAM CDAT3)
C : CLEAR AND START OVER

a ABEND WITH SGC7

HERE IS YOUR BIRTHDATE AND # OF DAYS ELAPSED

YOUR BIRTHDATE AND DAY: Friday 01 April 1960
HOW LONG AGO WAS THIS? 18,834 DAYS

F3/F12/CLEAR TO TERMIMATE, ENTER TO PROCESS

Figure 5-81 Enter date we wanted to trap
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14.Debug Tool will now trigger. Notice the program we stopped in was CDAT2. This is the
birthday calculation program. The Commarea is displayed because we added it to our
Monitor window. See Figure 5-82.

COBOL LOCATION: CDATZ2 EMNTRY
Command === Scroll ===>» HALF
feoosjlsesstsosogsosshooosieossdosostlesosdesosfeessdoossE LINES

lolelek} 1 DFHCOMMAREA '19830505000018834Friday 01 April 19860
0002 0EE0"’

lefels 2 01 INTERFACE-ARER
0004 02 L-INPUT-DATE
0005 03 L-YYYY 1960

PROGRAM-ID. CDATZ2.
THIS IS A CALLED PROGRAM EXAMPLE FOR DEMONSTRATION

THIS PROGRAM WILL BE CALLED BY ANOTHER, RECEIVE A
DATE (Y¥¥¥MMDD) AND DETERMINE THE NUMBER OF DAYS
SINCE CURRENT DATE.

(C) 2003 IBM - KEVIN J. CUMMINGS RESERVED.

LINE: 30 OF 32

lefelel SET DEFAULT SCROLL HALF

lelekeys xxx User preferences file commands end xxx
PF 1:CURLINE 2:STEP 3:QUIT 4:MONITOR 5:FIND B6:AT/CLERAR
PF 7:UP 8: DOWN 9:G0 10: ZOOM 11:Z00M LOG 12:RETRIEVEH

Figure 5-82 We now enter debug mode

This method of debugging can be useful when debugging transactions being started from a
web application. In that case there will not be a terminal id or userid to match on. By using this
method we can avoid stopping programs in Debug Tool unintentionally, and possibly
impacting other users.
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Using IBM Problem
Determination Tools with Batch

The scenario that we use in this chapter involves an abend in a COBOL program, which is
running as part of a batch job. The chapter includes descriptions of how Fault Analyzer,
Debug Tool, and File Manager can be used to analyze and correct the problem. It also
includes a description of how Application Performance Analyzer can be used for analyzing
problem areas in batch programs.

Where applicable, we describe the use of the tools from a z/ OS SDSF or TSO/ISPF session,
and from CICS Explorer on a workstation.
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6.1 Using Fault Analyzer with a batch program

In this section we discuss various ways to use Fault Analyzer.

6.1.1 Invoking Fault Analyzer from a batch job

Figure 6-1 shows the JCL used to submit the job described in this scenario. There are some
Fault Analyzer DDs in the example, just for reference. Normally, Fault Analyzer does not
require any JCL updates in order to be invoked. The executed program, SAM1, processes
two input files and produces a report. It calls two other programs, SAM2 and SAM3 as part of
this process.

The IDIHIST DD specifies the name of the history file to which the fault report will be written.
The IDIOPTS DD has an override for the MAXMINIDUMPAGES. The NODUP(NORMAL (0)
overrides the duplicates window that allows this job to be added to the history file even if there
was a duplicate entry added prior to this one. The XSAMFA member is used in the PD Tools
Mentor Workshop training.

FIle EdIT EQIT_Setrtings Mend UTILCITIES LCompllers J1est  Help
EDIT TS5512 . ADLAB. JCL{XSAMFA) - 01.04 Columns 00001 00072
Command =» sub Scroll ===> CSR

000007 Fix PROGRAMS THAT ARE COMPILED BUT THE SYSDEBUG FILE WAS NOT SAVED
000008 F/ix TO PREVENT FAULT ANALYZER FROM AUTOMATICALLY FINDING SOURCE INFO
QOOB O /7 s ok ok ok ok ok ok K K K K K K Kk K K K 0K K K K K K ok K K K K K 3K K oK o ok ok K K K oK K oK K K ok ok oK K 3K K oK oK oK K K oK ok oK K K K K K
000010 f/RUNSAM1 EXEC PGM=5AM1, REGION=4M

000011 //STEPLIB DD DSN SYSUID. .ADLAB. LOAD, DISP=5HR

000012 //CUSTFILE DD DSN SYSUID. .ADLAB.FILES{(CUST2FA DISP=5HR

000013 //SYSPRINT DD SYSO0UT=x%

000014 f/SYSOUT DD SYSO0UT=x%

000015 F/CUSTRPT DD SYSO0UT=x%

000016 F/CUSTOUT DD SYSO0UT=x%

000017 F/TRANFILE DD =x

000018 *xTRAN (* IN COL 1 IS A COMMENT)

000019 *x-----

000020 PRINT == PRINT CUSTOMER LIST

0OOO2Z21 XXXX BAD TRANSACTION

000022 TOTALS == PRINT TOTALS

000023 F/ix ABEND == WILL CAUSE DIVIDE BY ZERO ABEND

000024 Fix

QOOB25 /7 % ok ok ok ok ok ok ok ok K K K K K K K K K K Kk K K K K K K ok K K 2k oK K 3K K K K ok K K 2k oK K Kk K K ok K K Kk oK K 3K K oK oK oK ok oK K kK
000026 F/ix SAMPLE OPTIONAL FILES FOR FAULT AMNALYZER:

QOOB27F /7 % ok ok ok ok ok ok K ok K kK K K K K K K K K K K K K K K K ok K K Kk oK K 3K K K K ok K K 2k oK K K K K oK ok K K K ok oK K K K oK oK oK ok K K kK
000028 f/IDIHIST DD DISP=SHR,DSN=TS5512.FAULT.HISTORY

000029 F/ix IDIOPTS CAN BE USED TO SPECIFY FAULT ANALYZER PARAMETERS
000030 f/IDIOPTS DD =*

000031 INCLUDE, MAXMINIDUMPPAGES{ 100808 )

000032 NODUP { MORMAL{O} )}

000033 F=x

000034 F/x IDIOFF, IF PRESENT, WILL TURN OFF FAULT ANALYSIS FOR THE STEP
00035 F/ix //IDIOFF DD DUMMY

000036 F/ix IDILCOB IS A PDS CONCATENATION FOR COBOL COMPILER LISTINGS:
0037 F/ix fF/IDILCOB DD DSN=&SYSUID..ADLAB.LISTING,DISP=0LD

000038 F/x IDISYSDB IS A PDS CONCATENATION FOR SYSDEBUG FILES:

000039 F/ix //IDISYSDB DD DSN=&SYSUID..ADLAB.SYSDEBUG, DISP=0LD

000040 F/x IDITRACE CAN BE USED TO PRINT A TRACE OF THE LISTINGS SEARCH

000041 //IDITRACE DD SYSO0UT=x
Ak ok Kok ok koK oK ok ok ok ok ok ok kok ok ok kokok ok kkokkkkokkkkk Hottom of Data sk skokkkkkk ok kk k k ok ok k Kk ok %k %k & K K k %

Figure 6-1 JCL used

In our example, the job fails, resulting in an 0C7, as shown in Figure 6-2.

09.39.29 JOB0Z2474 $HASP165 TSS12X ENDED AT STLABF7 - ABENDED S0C7 UOOOO CN{IN
TERNAL )

xxx [

Figure 6-2 Job fails
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The SDSF output reveals that Fault Analyzer was invoked, and that Fault ID 00016 was
written to the history file specified in the JCL, as shown in Figure 6-3.

Display Filter View Print Options Search Help

SDSF OUTPUT DISPLAY TSS12X JOB02474 DSID 2 LINE © COLUMNS 21- 100
COMMAND INPUT === . SCROLL ===> CSR
koK ok okok Kok kokok Rk kkokkokkokkokokkokkkokkkkkk TOP OF DATA sk sk ok sk ok sk ok 3k ok ok ok ok ok ok ok ok ok ok 3K ok 3K ok 3Kk 3K 3K K ok K ok ok K
J E S5 2 J 0O B L O G -= SY STEM F 6 -= N O D E S TLABTF 7

--- FRIDAY, 3o SEP 2011 ----

IRRO10I USERID TSS512 IS ASSIGNED TO THIS JOB.

ICH?70001I TSS12 LAST ACCESS AT 0©9:37:06 ON FRIDAY, SEPTEMBER 30, 2011
SHASP37?3 TS5512X STARTED - INIT 12 - CLASS A - S5SYS Fb6

+IDIEEAR1I Fault Analy=zer V11R1MO {(UKG65276 2011/03/01) invoked by IDIXCEE using 35
+IDIEERZ2ZI Module SAMZ, program SAMZ, source line # 89: Abend S0CY {(Data Exceptig
+IDIPOO3I Fault ID FOOO16 assigned in history file TS5512.FAULT.HISTORY

IEF4501I TS512X RUNSAM1 - ABEND=S0C7 U0000 REASON=00000007

SMFEEOI TSS12X RUNSAM1 SAM1 00C7
$HASP395 TSS12X  ENDED

TISTICS ------

XECUTION DATE

READ

T PRINT RECORDS
T PUNCH RECORDS
T SPOOL KBYTES
ES EXECUTION TIME

2 ok e ok e ok ok e ok ke ok ok b ok ke ok ke ke ok ke ok ok ke ok ke ok ke ke ke ok k. RIOITTOM NOF DO T O sk ook ke ok e ok ol e ok e ok ol o ok ke ok ol o ok e ok ol ok ok e ok ok o ok

Figure 6-3 JSDSF output showing Fault Analyzer was invoked

Because the Fault Analyzer option DEFERREDREPORT was not used, the analysis report is

written to the IDIREPRT DD (Figure 6-4).

Display Filter ¥iew Print Options Search Help

SDSF JOB DATA SET DISPLAY - JOB TSS512X (JOoB0O2474) DATA SET DISPLAYED

COMMAND INPUT === SCROLL ===3» CS5SR

NP DDNAME StepName ProcStep DSID Owner C Dest Rec-Cnt Page|
JESJCLIN 1 T5512 H 33
JESMSGLG JESZ2 2 T5512 H LOCAL 19
JESJCL JESZ2 3 TS5512 H LOCAL 37
JESYSMSG JESZ2 4 T5512 H LOCAL 101
SINTTEXT JES2 5 TS5512 A 12
TRANFILE RUNSAM1 101 T5512 H 5
IDIOPTS RUNSAMI1 102 T5512 H 2
SYS0UT RUNSAM1 104 T5512 H LOCAL 5
CUSTRPT RUNSAM1 105 T5512 H LOCAL 36
IDITRACE RUNSAM1 107 T5512 H LOCAL 376
CEEDUMP 108 T5512 H LOCAL 764

sl IDIREPRT RUNSAM1 109 T5512 H LOCAL 1,214

Figure 6-4 IDIREPRT DD
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The Fault Analyzer report is written to IDIREPRT, containing details of the abend that has
occurred, as seen in Figure 6-5.

Display Filter ¥iew Print Options Search Help
SDSF OUTPUT DISPLAY TSS12X JOB02474 DSID 109 LINE © COLUMNMNS 02- 81
COMMAND INPUT === . SCROLL ===> CSR
e ok koK ok Kok ok ok ok ok ck kR ok kok kokkokok kokkkokkkkk k. TOP OF DATA sk sk sk ok sk ok sk ok 3k ok 3k ok ok ok ok ok ok ok ok 3K ok 3K ok 3Kk 3K 3K K ok K ok kK
b 3 3k o oK K ok K oK K K K K 3K ok 3Kk 3Kk KK K K K K K K K K K 3Kk 3Kk 3Kk 3Kk K K K K oK K K 3K K 3K ok 3Kk 3Kk 3Kk K K K K K K K K K 3K ok 3Kk 3Kk 3K K KK K K K K K

®* IBM Fault Analyzer for =z/0S V11R1MO (UK65276 2011/03/01) B
e #
[ Copyright IBM Corp. 2000, 2011. ALl rights reserved. *

ke i 3k ok ok oK ok ok oK ok ok oK ok ok sk oK ok ok o sk ok ok oK ok ok i sk ok ok oK ok ok o ok ok ok oK ok ok ok ok ok ok oK ok ok ok ok ok ok oK ok ok ok ok ok ok oK ok ok ok ok ok ok oK ok ok ok ok ok ok oK ok ok ok ok ok ok oK)

JOBNAME : TSS12X SYSTEM ABEND: 0OC?7 STLABFG6 2011/09/730 09:39:27
<H1> I B M FAaULT ANALY Z ER SYNOPGSTIS

A system abend 0C7 occurred in module SAM2 program SAM2 at offset X'36C°.

A program-interruption code 0007 {(Data Exception) is associated with this abend
and indicates that:

A decimal digit or sign was invalid.

The cause of the failure was program SAM2Z in module SAMZ2. The COBOL socurce codg
that immediately preceded the failure was:

Source

Line #

000088 * **x% Add this customer's BALANCE to the grand total =xxx
000089 COMPUTE BALANCE-TOTAL =

000090 BALANCE-TOTAL + CUST-ACCT-BALANCE

The COBOL source code for data fields involved in the failure:

Source
Line #

000059 05 CUST-ACCT-BALANCE PIC S9(7)V99 COMP-3.
Figure 6-5 Fault Analyzer report showing ABEND 0C7

If we now invoke Fault Analyzer under TSO/ISPF, and enter the name of the history file that
was used, we can proceed as follows.

1. As shown in Figure 6-6, use the “I” command to invoke Interactive Re-Analysis. This
process will demonstrate the “Point and Shoot” navigation and show how you can access
File Manager from within Fault Analyzer.

File DOptions View Services HeTlp

IBM Fault Analyzer - Fault Entry List Line 1 Col 1 80
Command === Scroll ===» CSR
Fault History File or View : TS512 . FAULT .HISTORY ®

{The following line commands are available: ? {(Query), V or 5 {(View saved
report), I {(Interactive reanalysis), B {(Batch reanalysis), D {(Delete), H
(Duplicate history), C (Copy fault entry), M (Move fault entry), X (XMIT fault
entryl.}

i! FOOO17 TSS512X TS512 STLABFG6 2011/10/05 07:38:10 SAM2
_ FOOO1le TSS12X TS512 STLABFG6 2011/09/30 09:39:27 SAM2
_ FOOOO1 TSS512X TS512 STLABFG6 SNAP 2011/04/721 0B:06:54 SAM1
_ FOO319 TSS512X TS512 STLABFG6 2011/03/7/17 12:09:16 SAM2

FOoooo3d CICSCI1IC CICPROD STLABF3 2004/06/03 11:33:43 nfa

* %k Bottom of data.

Figure 6-6 Invoke Interactive Re-Analysis
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2. Tab to the yellow highlighted Option 3, in Figure 6-7, and press Enter.

FITe NIEW SErvICceES HELp

Interactive Reanalysis Report Line 1 Col 1 80
Command === Scroll ===» CSR
JOBHNAME: TSS512X SYSTEM ABEWND: 0C7 STLABFG 2011/10/05 07:368:10

Fault Summary:
Module SAMZ, program SAMZ, source line # 89 : Abend S0CY7 {(Data Exception).

Select one of the following options to access further fault information:
Synopsis

Event Summary

Open Files

Storage Areas

Messages

Language Environment Heap Analysis

Abend Job Information

Fault Analy=zer Options

0o AN~

{Fault Analy=er maximum storage allocated: 2.22 megabytes. }
**% Bottom of data.

Figure 6-7 Option 3

3. Tab to the yellow highlighted CUSTFILE File Name as shown in Figure 6-8 and press
Enter.

File View Services Help

System-Wide Open Files Line 1 Col 1 80
Command === Scroll ===> CSR
JOBHNAME: TSS512X SYSTEM ABEWND: 0C7 STLABFG 2011/10/05 07:368:10

Event 1 Program S5AM1 Open Files

File Name . . . . . . . . . : [BUSTFILE
File Mame . . . . . . . . . : CUSTRPT
File Mame . . . . . . . . . : TRANFILE

NMon-Event-Related Open Files

File Mame . . . . . . . . . : CEEDUHMP
File Mame . . . . . . . . . @ SYS0UT

**% Bottom of data.

Figure 6-8 Select CUSTFILE

4. Tab to the yellow highlighted Data Set Name, as shown in Figure 6-9, and press Enter.

FITE ¥Iew ServIces Help
File Information Line 1 Col 1 80
Command === Scroll ===> CSR
JOBNAME: TS5S512X SYSTEM ABEND: 0OC7 STLABFG6 2011/10/05 07:38:10
File Mame . . . . . . . . . : CUSTFILE

Data Set Name . . . . . . : [SS12. ADLAB.FILES{(CUST2FA)}

File Attributes . . . . . : ORGANIZATION=SEQUENTIAL, ACCESS MODE=SEQUENTIAL,

RECFM=FIXED

Last I/0 Function . . . . : READ

Open Status . . . . . . . : INPUT

File Status Code. . . . . : O

Figure 6-9 Select the data set name
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5. As shown in Figure 6-10, select to Edit the data set with File manager and use the
associated COBOL copybook for a formatted display.

File View Services Help

Data Set Actions

Data Set . . . : TSS12.ADLAB.FILES(CUST2FA)
Select one of the following options and press Enter:
1 1. Edit

2. Browse

3.

Use template currently associated with this dataset ! (Y/FN)

Figure 6-10 Invoke File Manager

6. From an edit session, use the Find Error (FE) command, as shown in Figure 6-11, to
position to the “bad data”.

Process Options Help

Edit TS5512 . ADLAB.FILES{CUSTZ2FA) Top of 61

Command ===> fe all ! Scroll CSR

Record AT TOP Format TABL

CUST-ID RECORD-TYPE FILLER NAME ACCT-BALANCE ORDERS-YTD
#3 #aq #5 #6 H7 #8
AN 1:5 AN B6:1 AN 7:7 AN 14:17 PD 31:5 BI 36:2
{-——-> - {-=—=+-> {-—-——+----1---—-+-> {-——+----1> {-——-—-+>

*kkkkk *kkk%k Top of data **x*xx%

000001 01001 C Lynn, Amanda 67.68 9

Figure 6-11 FE command

In Figure 6-12, the “bad data” has been found and position to along with a count of the
total number of occurrences. The data can now be corrected.

Process Options Help

Edit TS5512 . ADLAB.FILES{CUSTZ2FA) 1 error{(s) found

Command ===> Scroll CSR

Record 60 Format TABL

#3 #aq #5 #6 H7 #8
AN 1:5 AN B6:1 AN 7:7 AN 14:17 PD 31:5 BI 36:2
{-——-> - {-=—=+-> {-—-——+----1---—-+-> {-—-——+----1> {-——-—-+>

000060 54321 [ Aster, De=z H********** 2

000061 55555 C DeMann, Hugh 1234 .00 3

ok EKEEK KKK End of data * KKK

Figure 6-12 Error found
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6.1.2 Invoking Fault Analyzer for a batch program using CICS Explorer

As an alternative to using Fault Analyzer under TSO/ISPF to view the details of the fault, we
can view the same information through the Fault Analyzer perspective of CICS Explorer.

Proceed as follows:
1. Start CICS Explorer and select the Fault Analyzer perspective (Figure 6-13).

("5 Resource

=", Fault Analyzer F'eri%actiue
b apajcU

%5 Debug

Figure 6-13 Fault Analyzer through CICS Explorer

2. Right-click FA Artifacts on the left side of the menu, then select Add New History File,
to specify the history file used in our batch job (Figure 6-14).

%, Fault Analyzer Artifacts &3 =0
lsz FA Artifacts
Set Encoding
Delete From View
Retrieve View Information
Retrieve Last Accessed History File
Add Mew His1|:ory File

by

Figure 6-14 Add New History File

You are prompted for the connection details for the host system on which the history file
resides (Figure 6-15).

s )

5%

Connection Details

Specify host name and port |1urr&|' where FA server is running.

HostMame | ptffae [ |
Part Number | 77g8g| [ |
7 0K, l [ Cancel

Figure 6-15 Connection details
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3. Specify the name of the history file (Figure 6-16).

&

New History File

Specify history file name.

Host Mame PTHFAE1: 7765
History File Name | REDEKD 1, ADLAB. FAHIST | v
@ [ OK ] l Cancel

Figure 6-16 Enter name of History file

The table of faults that have been written to this history file is now displayed, as can be
seen in Figure 6-17.

£, Default 5 ﬂLookuD #}?Debug [ Progress Column Configuration ¥ =0
System Name PTHFAEL: 7766
Fault History File or View | REDBKD1, ADLAB.FAHIST
Fault_ID JobjTran User_ID Sys/Job Abend 1_Abend Jobname
FO0001 RUMNSAM REDBKD1 FAE3 S0C7 S0C7 RUNSAM
F00002 RUNGAG REDBKD1 FAE3 S0C7 S0C7 RUNGAG
(: 1l :)

Figure 6-17 Faults written to history file

4. Right-click the history file name in the FA Artifacts menu and select Populate/Refresh
History File to ensure that the table contains the latest data from the history file
(Figure 6-18).

=l [§g FA Artifacts
=-fl PTHFAEL:TTES
= @ Histary Files

@ REDBKO1,ADLAB, "™
Set Encoding

Delete From View

Configure History File Monitor
PopulatT@eﬁ'esh History File
4

Figure 6-18 Populate refresh
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5. Enter your user ID and password for the host system on which the history file resides

(Figure 6-19).

w

Login

User Mame | pEDEKDL

Password | ssesswes

Specify user name and password: FTHFAE 1: 7766

oK l ’ Cancel

Figure 6-19 Login screen

The table will now contain the details of the fault that was written for our batch scenario,

that is, Fault_ID FO0003, as seen in Figure 6-20.

System Name PTHFAEL: 7766
Fault History File or View | pEDBKO1, ADLAB.FAHIST

Fault_ID JobfTran User_ID Sys/flob
FO0003 RDBKTST REDBKO1 [%E FAE3
FO0o002 RUNGAG REDBKO1 FAE3
F00001 RUMSAM REDBKO1 FAE3

:( i

Abend
s0C7
S0C7
50C7

I_Abend Job_ID Jobname
s0C7 JOB38238 RDBKTST
50C7 JOB37727 RUNGAG
50C7 37667 RUNSAM

Figure 6-20 Updated table with our fault

6. Right-click the desired Fault_ID, and select Browse Report, to begin the analysis of this

fault (Figure 6-21).

£, Default B3 5 Lookup | %5 Debug | [ Progress

System Mame PTHFAE1: 7766

Fault History File or View | REDBKO 1, ADLAB.FAHIST

< I

Fault_ID Job/Tran User_ID Sys/Job Abend
F00003 RDBKTST REDBKO1 FAE3 ST
Fooo02 RUNGAG REDEKO1 FAE3 Column Configuration
F00001 RUNSAM REDBKO1 FAE3
Browsg Report
BrowsaiMini-Dump

Refresh Fault Entry
Delete Cached Data
Set Encoding

Column Configuration ¥ =0

I_Abend Job_ID Jobrame
S0CT RDBKTST
s0cT RUNGAG
S0CT RUNSAM

Figure 6-21 Right-click the fault ID
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The report for this fault is then displayed in the main window of the Fault Analyzer
perspective. Initially the Fault Summary and Synopsis are displayed, as in Figure 6-22, but
other Fault Analyzer reports such as the Event Summary and the Abend Job Information
are available by selecting them from the tabs below the main window.

£ F00003.far &3

Browse Dump
= Fault Summary

Module SAM2, program SAM2, source line # £4: Abend S0C7 (Data Exception)
- Synopsis
IBM FAULT ANALYZER SYNOPSIS

A system abend 0C7 occurred in module SAM2 program SAM2 at offset X'430'.

A program-interru 0007 (Data Exception) is associated with this abend
and indicates that:
A decimal digit or sign was invalid. [}g

The cause of the failure was program SAM2 in module SAM2. The COBOL source code
that immediately preceded the failure was:

STOME CE TO THE GRAND TOTAL

COMPUTE BALANCE-TOTAL =

#  wwx ADD THIS CUSTOMER'S BALANCE TO THE GRAND TOTAL **»

- AT T e T

BALANCE-TCTAL + CUST-ACCT-BALANCE

Figure 6-22 Main window

In this case, the synopsis reveals the type of abend (0C7), the offending lines of source
code, and details of the data item that contained the invalid decimal data that led to the
abend.
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7. For more information, click the Event Summary tab to display the Event Summary Report
for this fault. We see that there are three events reported on, the third one being the SOC7
abend.

8. Click this event to expand it, and a variety of information relating to the event is displayed.
Scroll down to see the display of the data currently contained in the Linkage Section, as in
Figure 6-23.

)0 at address 16ABTE60

Coooo

LINK 10N
BLL s not been assigned an address
ue Data Value

BLL=00001 at address 16ACCEE0

0 F5F4F3F2 F1 54321

COMP-3.
CCMF.

1 *Data Entry

*tor

See "System-Wide Information"™ - "Storage Areas" - "Hex-Dumped Storage" for
unformatted storage areas related to this event.

Figure 6-23 Linkage Section

The Linkage Section shows the data currently contained in the input record that was being
processed at the time of the abend. We see that is a customer record for customer id no.
54321, for a customer with the name of Dez Aster. We can also clearly see that the
CUST-ACCT-BALANCE field in this record seems to contain invalid decimal data.
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6.2 Using Debug Tool with a batch program

The next step in our scenario is to use Debug Tool to get a better understanding of what led to
the abend in our batch job. We describe the use of Debug Tool from the Debug Tool Terminal
Interface Manager, as well as from the Debug Tool perspective of CICS Explorer.

6.2.1 Invoking Debug Tool for a batch program from a 3270 terminal

The Debug Tool Terminal Interface Manager allows you to debug batch programs interactively
by using a full-screen mode debugging session through an IBM VTAM® terminal.

Assuming that the Debug Tool Terminal Interface Manager has been installed and started.
Follow these steps:

1. First use a 3270 emulator session to connect to the Terminal Interface Manager. Note that
this session is separate from the one that you will be using to run the batch job that is to be
debugged.

2. From this second terminal emulator session, provide your TSO user ID and password.
This is not logging you on to TSO, it is just indicating to the Terminal Interface Manager
that your user ID is to be associated with this terminal LU.

At this point, you see a panel similar to that in Figure 6-24. This indicates that the terminal
is ready to commence a debugging session for jobs that specify this user ID (TSS12) in
their debug parameters, as explained next.

DEBUG TOOL TERMIWAL INTERFACE MANAGER
EQAYOO1I Session manager escape === B

EQAYOO1I Terminal TRMDTO09 connected for user T5512
EQAYOO1I Ready for Debug Tool

PF3=EXIT PF10=Edit LE options data set PF12=LOGOFF
Figure 6-24 Terminal Interface Manager or TIM for short

Now you are ready to submit the job from the original TSO session.
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3. Pass the TEST parameter to the program in the JCL, as shown in Figure 6-25.

The TEST parameter indicates that the program is to be processed by Debug Tool. The
VTAM sub-parameter indicates that the debug session will run on a VTAM terminal. It is
followed by the user ID (TSS12) to indicate to the listening Terminal Interface Manager
that this is the program that it is waiting to debug.

File Edit Edit_sSettings HMenu Utilities Compilers JIest Help
EDIT TS512.ADLAB. JCL{X5AM) - 01.02 Columns 00001 00072
Command ===> sub ! Scroll ===> CSR

KA KK KK KKK KK KKK KR KR kR R kokkkkokkkkkkkk Top of Data kokkkkokkkkikkk ik kkk kK k kK kK kk Kk Kk kkH
000001 F/TS5512X JOB ACCTG 'IBM TOOLS WORKSHOP',REGION=4M, CLASS=A
000002 f/ MSGCLASS=H, NOTIFY SYSUID, MSGLEVEL 1,1

000003 F/ix - - - ADD A JOB CARD ABOVE THIS LIMNE - - -

000004 F/ix

000005 Ff/PRINT1 EXEC PGM=IDCAMS

000006 /F/SYSPRINT DD SYSO0UT=x*x

000007 Ff/FILE DD DSN SYSUID. .ADLAB.FILES{(CUST2FA DISP=5HR
000008 /f/SYSIN DD x

000009 PRINT INFILE{FILE)} COUNT({1)}

000010 F/x

000011 F/x

000012 f/RUNSAM1 EXEC PGM=5AM1, REGION=4M

000013 /F/®xkxkxkkkkkkkxk DD'S FOR DEBUG TOOL sk ko sk ok ok ok ok ok ok ok ok ok ok ok ok R ok kR ok %
000014 f/CEEOPTS DD =*

000015 TEST(,,,VTAMZTSS12: )

000016 7 /*xx fFINSPLOG DD SYSOUT=x

000017 7/xx / fEQADEBUG DD DSN=&5YSUID..ADLAB.SYSDEBUG, DISP=5HR
000018 7 /*xx &4 DD DSN=&SYSUID..ADLAB.EQALANGX, DISP=5HR
000019 7 /xx / fINSPPREF DD DSN=&5S¥YSUID..ADLAB.DTPREF,DISP=5HR

QOB 20 /7 % ok ok ok ok ok ok K K kK K K K K Kk K K K K K K K K K Kk K K 3K K K K ok K K K oK K 3K K K oK ok oK K K K oK K oK K oK K kK
000021 f/STEPLIB DD DISP=SHR, DSN SYSUID. .ADLAB. LOAD

000022 F/xx DD DISP=SHR,DSN=DEBUG.V10R1.SEQAMOD {(UNCOMMENT IF MNEEDED)
000023 7 /xx DD DISP=S5SHR, DSN=CEE.SCEERUN {(UNCOMMENT IF MNEEDED)
000024 //CUSTFILE DD DSN SYSUID. .ADLAB.FILES{(CUST2FA DISP=5HR
000025 /F/SYSPRINT DD SYSO0UT=x%

000026 f/SYSOUT DD SYSO0UT=x%

000027 F/CUSTRPT DD SYSO0UT=x%

000028 /F/CUSTOUT DD SYSO0UT=x%

000029 Ff/TRANFILE DD =x

O0PE030 x*xTRAN (* IMN COL 1 IS5 A COMMENT)

000031 *x-----

000032 PRINT == PRINT CUSTOMER LIST

000033 XXXX BAD TRANSACTION

000034 TOTALS == PRINT TOTALS

0035 F/ix ABEND == WILL CAUSE DIVIDE BY ZERO ABEND

Figure 6-25 Submit JCL with the CEEOPTS DD and TEST Parameter
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When the job is submitted, and the program is invoked, the Debug Tool Terminal Interface
Manager session becomes active, as shown in Figure 6-26.

CoBOL LOCATION: S5AM1 initiali=zation

Command === Scroll ===> CSR
R B e et s B e
kkRKK KRR KRR Kk kkkkkkkkkkkkkkkkkk TOP OF MONITOR ok sk %k k sk ok 3k 3k ok 5k ok ok 5k 3K 3k % 3k o ok 3K % oK 3k % ok ok ok ok % ok

Ak ok K ok ok ok ok ok Kok ok ok kok ok ok ok kokkokkkkkkkkk BOTTOM OF MONITOR ok sk sk %k ok 3k %k 5k %k ok 5k ok o 3k %k 5k ok ok 5k ok oK 5k %k 3k 5k K %k % %k

1 OF 467

1

2 * PROGRAM: S5AM1

3 *® Sample program for the ENTERPRISE COBOL Compiler

4 *

23 * AUTHOR Doug Stout

6 * IBEM PD TOOLS

7 *

8 * READS A SEQUENTIAL FILE AND WRITES A REPORT

9 * PROCESSING IS CONTROLLED BY A TRANSACTION FILE
10 *
11 * THIS EXAMPLE APPLICATION IS A TEACHING AID. INTENDED USES A
12 * FOR DEBUG TOOL WORKSHOP:
13 * - DETERMINE WHY MAX VALUE IS INCORRECT IN THE REPORT
14 * - INTERCEPT THE S0C7 ABEND THAT CAN OCCUR IN PROGRAM S5A
15 * FOR FAULT ANALYZER WORKSHOP:
16 * - DETERMINE WHY THE SAMZ PROGRAM ABENDS IN SOME CASES
17 * FOR AFPPLICATION PERFORMANCE AMNALYZER WORKSHOP:
18 * - DETERMINE WHERE THE PROGRAM IS SPENDING THE HOST TIME]

EQA17451 SETTINGS restored from TSS12.DBGTOOL.SAVESETS
AUTO RESTORE BPS MONITORS restored from TS5512.DBGTOOL.SAVEBPS{SAM1)
The partially parsed command is:

STEP

The command element SIZE

is inwvalid.

PF 1: HONITOR 2:5TEPRP J:QUIT q:LIST 5:FIND 6:AT/CLEAR
PF 7:UP 8 : DOWN 9: GO0 10: Z00OM 11: Z00M LOG 12 : RETRIEVE

Figure 6-26 The TIM is now active

The initial display shows a monitor window, a source window and a log window. The Zoom
command (PF 10) allows us to display more of the information that we are interested in by
zooming in on a particular window.
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COBOL
Command

= PAGE]

4. With the cursor on the command line or in the source window, press PF10, to get the
panel displayed in Figure 6-27.

LOCATION: SAM1 initiali=zation

PROGRAM: SAM1
SAMPLE PROGRAM FOR THE ENTERPRISE COBOL COMPILER

AUTHOR : DOUG STOUT
IBM PD TOOLS

READS A SEQUENTIAL FILE AND WRITES A REPORT
PROCESSING IS CONTROLLED BY A TRANSACTION FILE

THIS EXAMPLE APPLICATION IS A TEACHING AID. INTENDED USES A
FOR DEBUG TOOL WORKSHOP:
- DETERMINE WHY MAX VALUE IS INCORRECT IN THE REPORT
- INTERCEPT THE S0C7 ABEND THAT CAN OCCUR IN PROGRAM S5A
FOR FAULT ANALYZER WORKSHOP:
- DETERMINE WHY THE SAM2Z PROGRAM ABENDS IN SOME CASES
FOR APPLICATION PERFORMANCE ANALYZER WORKSHOP:
- DETERMINE WHERE THE PROGRAM IS SPENDING THE MOST TIME
ok 3K 3K 3K 3K 3K 3K oK oK K ok ok ok ok oK ok ok ok ok ok ok ok ok ok ok ok ok sk ok sk ok ok ok ok sk sk ok ok 3k 3K 3K 3K 3K ok ok oK K ok ok ok oK ok ok ok ok ok ok ok ok ok ok

TRANSACTION FILE RECORD DESCRIPTIONS:

o] 1 2 2 3 3 4 4 5 5
L L e
* AN ASTERISK IN FIRST COLUMN IS A COMMENT
PRINT PRODUCES A DETAIL REPORT
TOTALS PRODUCES A SUMMARY REPORT
ABEND FORCE A DIVIDE BY ZERO ABEND

3k K oK 3K K ok ok K K K K K K K ok 3K K K K ok K K 3 K 3K 3K K ok ok K K K K K K K K ok K K K K K OK K K K K K K ok K K K K K
IDENTIFICATION DIVISION.

PROGRAM-ID. SAM1.

ENVIRONMENT DIVISION.

INPUT-0OUTPUT SECTION.

FILE-CONTROL.

SELECT CUSTOMER-FILE ASSIGN TO CUSTFILE
ACCESS IS SEQUENTIAL
FILE STATUS IS5 WS-CUSTFILE-STATUS. o
4:LIST 5:FIND 6:AT/CLEAR
10: Z00M 11:Z7Z00M LOG 12 : RETRIEVE

Figure 6-27 Enter PF10 to zoom

From here, you can invoke any of the Debug Tool functions, such as stepping or running
through the program, setting breakpoints, monitoring variables, and so on.

5. Press PF9 without setting any breakpoints, which will allow the program to run to
completion.
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We see in Figure 6-28 that the program runs until it reaches the line of code that causes
the abend that we were expecting.

COBOL
Command

LOCATION: S5AM2 :> 84.1

MOVE °‘PROGRAM ENDED' TO WS-PROGRAM-STATUS.
GOBACK.

CALC-BALANCE-STATISTICS.

MOVE "CALCULATING BALANCE STATS' TO WS-PROGRAM-STATUS.
*%*% INCREMENT RECORD COUNT *xx*xx

ADD +1 TO BALANCE-COUNT

*%*% ADD THIS CUSTOMER'S BALANCE TO THE GRAND TOTAL *%*x

BALANCE-TOTAL + CUST-ACCT-BALANCE
**x% CALCULATE AVERAGE *x*xx*
COMPUTE BALANCE-AVERAGE =
BALANCE-TOTAL / BALANCE-COUNT
*%% CALCULATE MINIMUM *x*kx
IF WS-FIRST-TIME-SW = '¥°*
MOVE CUST-ACCT-BALANCE TO BALANCE-MIN.
IF CUST-ACCT-BALANCE < BALANCE-MIN
MOVE CUST-ACCT-BALANCE TO BALANCE-MIN.
*%% CALCULATE MAXIMUM *xx*xx
* kK Kk THERE IS5 A BUG CALCULATING THE MAXIMUM.
XK K CAN YOU FIND IT?
IF WS-FIRST-TIME-SW = '¥°*
HMOVE CUST-ACCT-BALANCE TO BALANCE-MAX
IF CUST-ACCT-BALANCE > BALANCE-MAX
MOVE CUST-ACCT-BALANCE TO BALANCE-MAX.
*xx% CALCULATE RANGE *xxx
COMPUTE BALANCE-RANGE = BALANCE-MAX - BALANCE-HIN.

INIT-STATISTICS.

MOVE °'ZEROING STATS VARIABLES' TO WS-PROGRAM-STATUS.
MOVE TO BALANCE-COUNT.

MOVE TO BALANCE-TOTAL.

MOVE TO BALANCE-MIN.

MOVE TO BALANCE-MAX.

MOVE TO BALANCE-RANGE.

MOVE TO0 BALANCE-AVERAGE.

* END OF PROGRAM S5AMZ2 o
4:LIST 5:FIND 6:AT/CLEAR
10 : Z00M 11:Z00M LOG 12: RETRIEVE]

Figure 6-28 Line 84 is the line that causes the abend
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6. Press the Zoom key (PF10) to see the log messages referring to this interruption
(Figure 6-29).

COBOL LOCATION: SaAM2 :» 89.1

Command === Scroll ===> CSR

T B A B e e R o < JL ML R, R S e s, oo N B i S S & i

KKKk Kok kKR koK kokkkokkokkkokkkkkkkkkk TOP OF MOMNITOR % 3 sk 3k sk 3k xk ok 3k 5 5k 3k ok 3k ok 3 ok 3 3k 3 5k 3k 3 3 ok 3 3 ok %k Xk % %
E e e S R, ST e R T R B R N e e RN BN b R N

I *kkxk%x AUTOMONITOR SAMZ ::> SAMZ 5> 89.1 *kkkx%x

82 BALANCE-TOTAL +0010948. 44
02 CUST-ACCT-BALANCE eus% &l
kokkokokkokkkkkkkkkkokkkkkkkkkkkkkk BOTTOM OF MONITOR sk sk ok k sk sk %k sk 5k sk ok %k ok 5k sk 5k %k 5k %k sk ok ok ok %k sk ok %k %k %

BALAMCE-TOTAL + CUST-ACCT-BALANCE
***% Calculate Average #*x*xx
COMPUTE BALANCE-AVERAGE =

BALANCE-TOTAL / BALANCE-COUNT
*%% Calculate Minimum x*xx
IF WS-FIRST-TIME-SW = "Y'

MOVE CUST-ACCT-BALANCE TO BALANCE-MIN.
IF CUST-ACCT-BALANCE < BALANCE-MIN

MOVE CUST-ACCT-BALANCE TO BALANCE-MIN.
**%¥ Calculate Maximum #*x*x*x
*® KK There is a bug calculating the maximum.
* kK K Can you find it?
IF WS-FIRST-TIME-5W = "¥°

MOVE CUST-ACCT-BALARKNCE TO BALARNCE-MAX
IF CUST-ACCT-BALANCE > BALAMNCE-MAX

MOVE CUST-ACCT-BALAMNCE TO BALANCE-HMAX.
*%% CALCULATE RANGE *x*xx

LItEW4 You were prompted because the CEE347 condition was raised in your
RI:ERE] program.

LItk CEE3J47 is a severity or class 3 condition.

LItRRS) The operating system has generated the following message:

016 CEE32075 The system detected a data exception (System Completion

[LIeRlF] Code=0C7).

I:RRs] The current leocation is S5AMZ ::» SAMZ > §9.1.

PF 1:MONITOR 2:5STEP 3:QUIT 4:LIST 5:FIND 6:AT/CLEAR
PF 7:UP 8:DOWN 9:G0 10: Z00M 11:Z00M LOG 12: RETRIEVE

Figure 6-29 Zoom

The messages confirm that the abend is caused by a data exception. The offending line of
code adds two decimal values together, so we suspect that one of the two variables
contains the invalid decimal data.
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The Monitor Window is populated with the variables and their values, based on the current
position in the source - line 89. The SET AUTO ON command is in effect.

In Figure 6-30, we see that the CUST-ACCT-BALANCE variable contains the invalid data.

COBOL LOCATION: SAMZ2 > B89.1
Command ===? Scroll ===> CSR
T A e e e T oo < FL ML I, R o et SR = B i SN S
KKK K koK kKR okkkkkkokkkkkkkkkkkkkkk TOP OF MOMNITOR 3 % ok k3 >k % 3%k % 5k %k % 5k % 3 >k 3k 3k %k 5k 5k % 3 %k % 3k % % %k %k %
E e e e T Ve R, MRk o R B B R T e RN BT e R T
**kkkx AUTOMONITOR S5AM2 ::> SAMZ > B9.1 *x*x*x*
82 BALANCE-TOTAL +0010948 . 44
02 CUST-ACCT-BALANCE ei$% &l
Rk ok kokkkokkokkkkkokkkkkokkkkkkkkk BOTTOM OF MONITOR sk sk k% k 5 %k 5k ok ok ok ok ok 2k 5k 3 ok 3k ok ok o ok ok 3 ok %k k %

BALAMNCE-TOTAL + CUST-ACCT-BALANCE
**%% Calculate Average #*kx*xx
COMPUTE BALANCE-AVERAGE =

BALANCE-TOTAL 7/ BALANCE-COUNT
**% Calculate Minimum #kkx*x
IF WS-FIRST-TIME-S5W = "¥°

MOVE CUST-ACCT-BALANCE TO BALANCE-MIN.
IF CUST-ACCT-BALANCE < BALANCE-MIN

MOVE CUST-ACCT-BALANCE TO BALANCE-MIN.
*%% Calculate Maximum #*x*x*x
KK There is a bug calculating the maximum.
* KK Can you find it?
IF WS-FIRST-TIME-S5W = "¥°

MOVE CUST-ACCT-BALARKNCE TO BALANCE-MAX
IF CUST-ACCT-BALANCE > BALANCE-MAX

MOVE CUST-ACCT-BALAKNCE TO BALANCE-MAX.
*%%k CALCULATE RANGE ***

LItEW4 You were prompted because the CEE347 condition was raised in your
RIEREE] program.

LItk CEE3J47 is a severity or class 3 condition.

LItRRS) The operating system has generated the following message:

016 CEE32075 The system detected a data exception (System Completion

[LIeRlF] Code=0C7).

)1°Rgs] The current location is S5AMZ ::» SAMZ > §9.1.

PF 1:MONITOR 2:5STEP 3:QUIT 4:LIST 5:FIND 6:AT/CLEAR
PF 7:UP 8:DOWN 9:G0 10: Z00M 11:Z00M LOG 12: RETRIEVE

Figure 6-30 CUST-ACCT-BALANCE variable

Next we might want to find out more about the actual record that contains the invalid data.
The data structure that maps the customer input records in our COBOL program is
CUST-REC.
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7. lssue the LIST CUST-REC command. The result can be seen in Figure 6-31.

COoBOL LOCATION: SAM2 :» 89.1
Command ===> Scroll ===) CSR
T R S T I B B s B e Tt < Tt e et s ettt o et Bk & Tt [ B 1 il L 5 T L
KKK K KKK KKK KRR KR kkokkkkkkkkkkkkkk TOP OF MOMITOR 3k ok sk k 5 s 3 o 3k 5 % 5k % 3 5k % 3 3 3 K 3 % 3K 3k %K 5k kK k %
H e R e D e R e e e R e e
*kk*x%k AUTOMONITOR SAMZ > SAM2Z > 89.1 **x*x*
82 BALANCE-TOTAL +0010948. 44}
02 CUST-ACCT-BALANCE chifa! |
KKK KKK KRRk kkkokkkkkkkkkkkkk BOTTOM OF MONITOR s sk ks % s 3k % 3k 3 % 5k % 3 5k % 3 3 3 K 3 % K 3k K kK Kk %

BALANCE-TOTAL + CUST-ACCT-BALANCE
**%% Calculate Average *x*xx
COMPUTE BALANCE-AVERAGE =
BALANCE-TOTAL ¥ BALANCE-COUNT
*k% Calculate Minimum **xx
IF WS-FIRST-TIME-SW = "Y'
MOVE CUST-ACCT-BALANCE TO BALANCE-MIN.
IF CUST-ACCT-BALANCE < BALANCE-MIN
MOVE CUST-ACCT-BALANCE TO BALANCE-MIN.

PI'RES] The operating system has generated the feolleowing message:

0016 CEE32075 The system detected a data exception {(System Completion
iRl Code=0C7).
LIt R: The current location is SAMZ ::> SAM2 :> B9.1.

0019 LIST CUST-REC ;
elebede]l 01 SAMZ: »CUST-REC

021 02 SAM2: >»CUST-KEY

0022 03 S5AMZ2: >CUST-ID "H54321°

0023 03 SAM2: >CUST-RECORD-TYPE ‘Ct

0024 03 SAMZ:>FILLER i

0025 02 SAMZ: >CUST -NAME ‘Aster, De=z

0026 02 SAM2: >CUST-ACCT-BALANCE Ai$%E&

027 02 SAMZ: >CUST-ORDERS-YTD +00002

0028 02 SAM2: >CUST-CITY 'Stormy Falls i

0029 02 SAMZ: >CUST-O0CCUPATION ‘Data Entry Operator :

PF 1:MONITOR 2:5TEP J3:QUIT 4:LIST 5:FIND 6:AT/CLEAR
PF 7:UP 8 : DOWN 9:G0 10: Z00M 11: Z00M LOG 12: RETRIEVE

Figure 6-31 Results of the LIST CUST-REC

We can see that the offending customer input record is for customer ID number 54321, for
a customer with the name of Dez Aster.
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6.2.2 Invoking Debug Tool for a batch program from CICS Explorer

To establish a debug session in CICS Explorer for a batch program, proceed as follows:
1. Start CICS Explorer and select the Debug perspective (Figure 6-32).

x>

i | 2%, Fault Analyze...

FF Debug % i
& CICS M

Ty Resource

b= apa cuI

Figure 6-32 Debug perspective

Next we need to determine the IP address of our workstation, as this is required in the
TEST parameter of our batch program to establish the connection to this debug session.

2. From the Debug perspective, click the icon for the Debug Ul daemon, and select Get
Workstation IP from the pull-down menu (Figure 6-33).

®  [Debug UI daemon is listening on port: 8001

& Stop listening
Change Port...,
Get['\;\’\'fnrksmﬁnn IF...

Figure 6-33 get Workstation IP

The workstation IP address is then displayed, so we make a note of it (Figure 6-34).

@

IBM-L3BC 118.perthapc.au.ibm.com

Workstation IP
192,168,129,149  Intel(R) 82566MM Gigabit Metwork Connection - AGM Filter Interface

@ @

Figure 6-34 Workstation IP displayed

Now we are ready to submit the job from our TSO session.
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3. Indicate that the program is to be processed by Debug Tool by passing the TEST
parameter to the program in the JCL, as shown in Figure 6-35.

This time we use the TCPIP sub-parameter to indicate that the debug session will run on a
distributed workstation. It is followed by the IP address that we obtained from CICS
Explorer, which specifies the connection to the listening debug session.

File EdIit Edit_Settings Henu Ofilities Compilers Test Help
EDIT TS512.ADLAB. JCL{X5AM) - 01.03 Columns 00001 00072
Command ===> N Scroll ===> CSR

KKK KK KKK KKK KKK KKK Rk okkkkokkkkkkkk Top of Data kokkkkkkkkikokkkkkkk Kk kK Kk k kK kkkk
0EeEeEe1 /f/TSS512X JOB (ACCTG), 'IBM TOOLS WORKSHOP', REGION=4M, CLASS=A,

000002 f/ MSGCLASS=H, NOTIFY=&5¥5UID, MSGLEVEL={1, 1)}

000003 F/ix - - - ADD A JOB CARD ABOVE THIS LIMNE - - -

000004 F/ix

000005 Ff/PRINT1 EXEC PGM=IDCAMS

000006 /F/SYSPRINT DD SYSO0UT=x*x

000007 Ff/FILE DD DSMHN=&S¥SUID..ADLAB.FILES{CUSTZ2FA)},DISP=5HR

000008 /f/SYSIN DD x

000009 PRINT INFILE{FILE)} COUNT({1)}

000010 F/x

000011 F/x

000012 f/RUNSAM1 EXEC PGM=5AM1, REGION=4M

000013 /F/®xkxkxkkkkkkkxk DD'S FOR DEBUG TOOL sk ko sk ok ok ok ok ok ok ok ok ok ok ok ok R ok kR ok %

000014 f/CEEOPTS DD =*

000015 TEST{,,, TCPIP&9.48.124.11%8001:)

000016 7 /*xx fFINSPLOG DD SYSOUT=x

000017 7/xx / fEQADEBUG DD DSN=&5YSUID..ADLAB.SYSDEBUG, DISP=5HR

000018 7 /*xx &4 DD DSN=&SYSUID..ADLAB.EQALANGX, DISP=5HR

000019 7 /xx / fINSPPREF DD DSN=&5S¥YSUID..ADLAB.DTPREF,DISP=5HR

QOB 20 /7 % ok ok ok ok ok ok K K kK K K K K Kk K K K K K K K K K Kk K K 3K K K K ok K K K oK K 3K K K oK ok oK K K K oK K oK K oK K kK

000021 f/STEPLIB DD DISP=SHR,DSN=&SYSUID..ADLAB.LOAD

000022 F/xx DD DISP=SHR,DSN=DEBUG.V10R1.SEQAMOD {(UNCOMMENT IF MNEEDED)
000023 7 /xx DD DISP=S5SHR, DSN=CEE.SCEERUN {(UNCOMMENT IF MNEEDED)
000024 /f/CUSTFILE DD DSNHN=&S¥SUID..ADLAB.FILES{CUSTZFA},DISP=5HR

000025 /F/SYSPRINT DD SYSO0UT=x%

000026 f/SYSOUT DD SYSO0UT=x%

000027 F/CUSTRPT DD SYSO0UT=x%

000028 /F/CUSTOUT DD SYSO0UT=x%

000029 F/TRANFILE DD =x

000030 *xTRAN (* IN COL 1 IS A COMMENT)

000031 *x-----

000032 PRINT == PRINT CUSTOMER LIST

000033 XXXX BAD TRANSACTION

000034 TOTALS == PRINT TOTALS

0035 F/x ABEND == WILL CAUSE DIVIDE BY ZERO ABEND

Figure 6-35 JCL for Test parameter
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4. Submit the job, and when the program is invoked, the Debug perspective in CICS Explorer
becomes active, as shown in Figure 6-36.

5§ SAM1 [Incoming Remote Debug Session] Name Vi
-3 Platform: 05 390X Connection: 192.168.123.43:1031 ® 10 local varizbles are available for the selected stackframe

© Do Thread:1 Runnable )

.38 Process: 379646376 Program: SAM1

REDBKD1.CICSEXP. TEST.DBG(SAM1) 23

SAaM1
SAMPLE PROGRAM FOR THE ENTERPRISE COBOL CCMPILER

DOUG STOUT
IBM PD TOOLS

READS A SEQUENTIAL FILE AND WRITES A REPORT
PROCESSING IS5 CONTROLLED BY A TRANSACTION FILE

THIS EXAMPLE APPLICATION IS A TEACHING AID. INTENDED USES ARE:
FOR DEBUG TOOL WORKSHOE:
— DETERMINE WHY MAX VALUE IS5 INCORRECT IN THE REPORT
- INTERCEPT THE 50C7 ABEND THAT CAN OCCUR IN PROGRAM SAM2

Figure 6-36 Debug perspective in CICS Explorer is active

From here, the same Debug Tool functions and commands are available as we described
in the section on the Debug Tool Terminal Interface Manager.
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6.3 Using File Manager to fix the problem

Next we attempt to amend the invalid data in the input file. In this scenario, we use File

Manager to do this.

Proceed as follows:

1.

session).

Process Options He [p

File Manager

Settings
View

Edit
Utilities
Tapes
Disk/V5AM
oAM
Templates
HF S
WebSphere
Exit

HUOM~ONAWLUNER

Command ===> 20

Primary Option Menu

MQ

Set processing options

View data

Edit data

Perform utility functions

Tape specific functions

Disk track and V¥5AM CI functions
Work with O0AM objects

Template and copybook utilities
Access Hierarchical File System
List, wiew and edit MQ data
Terminate File Manager

User ID .
System ID
Appl ID
Version
Terminal.
Screen.
Date.
Time.

5655-W47

IBM* File Manager for =/0S5 Version 11 Release 1
Licensed Materials - Property of IBM

Copyright IBM Corporation 1986, 2010 - All Rights Reserved.
* Trademark of International Business Machines

TSS512
STLABFG6
FMN

11.1.0
3278A

2
2011/710/04
15:36

Figure 6-37 FM primary menu
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First, invoke File Manager from an ISPF session (typically by entering FM from an ISPF

2. From the File Manager Primary Option Menu, select option 2, as shown in Figure 6-37.
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3. On the Edit Entry panel (see Figure 6-38), specify the name of the input data set. In this
case, the record format of the input file is mapped by a copybook file, which we also
specify on this panel.

Process Options Help
File Manager Edit Entry Panel
Command ===
Input Partitioned, Sequential or ¥5AM Data Set, or HFS file:
Data set/path name ADLAB.FILES{CUSTZFA} +
Member . . . {(Blank or pattern for member list)
Volume serlal . (If not cataloged)
Start position . . +
Record l1imit . . . Record sampling _
Inplace edit . . _ {(Prevent inserts and deletes)
Copybook or Template
Data set name . . ADLAB.TEMPLATE(CUSTZ2)H
Member . . . {(Blank or pattern for member list)

Processing Optlons
Copgbookftemplate Start position type Enter "/" to select option

1

-hLAJI\JH

Above _ 1. Key _  Edit template _ Type (1,2,5)
Previous 2. RBA _ Include only selected records
None 3. Record number _ Binary mode, reclen 80

Create dynamic 4 Formatted key _  Create audit trail

Figure 6-38 Edit Entry panel
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From our earlier fault analysis and debugging, we know that the invalid data is in a
customer record for a customer with a customer ID number of 54321, and the name
“Dez Aster”
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4. Use the FE (Find Error) command with the ALL parameter. See Figure 6-39.

FPFroCESS OpTIONS HELTP

Top of 61
Scroll CSR

Record AT TOP

Edit TS5512 . ADLAB.FILES{CUSTZ2FA)
Command ===> fe all !

CUST-ID RECORD-TYPE FILLER NAME

#3 #aq #5 #6

AN 1:5 AN B6:1 AN 7:7 AN 14:17

{-——-> - {-=—=+-> {-—-——+----1---—-+->
*kkkkk *kkk%k Top of data **x*xx%
000001 01001 [ Lynn, Amanda
00002 02200 [ Graham, Anna
000003 02202 C Major, Art
- - - - - - - - - PRODUCT-RECORD - - - - - - - -1
00005 03003 [ Prentice, Anna
- - - - - - - - - PRODUCT-RECORD - - - - - - - - 2
O0OOOE 03390 [ Deeds, Darren
000009 05500 C Parker, Ford
- - - - - - - - - PRODUCT-RECORD - - - - - - - -1
000011 06101 C Early, Brighton
- - - - - - - - - PRODUCT-RECORD - - - - - - - -1
000013 06106 [ Lander, Annette
- - - - - - - - - PRODUCT-RECORD - - - - - - - -1
000015 06711 [ Dubree, Dustin
- - - - - - - - - PRODUCT-RECORD - - - - - - - - 4
000020 06900 C Bacon, Chris P.
- - - - - - - - - PRODUCT-RECORD - - - - - - - - 2
00023 07008 [ Houston, Roger
- - - - - - - - - PRODUCT-RECORD - - - - - - - -1
000025 07044 [ Schauer, April
- - - - - - - - - PRODUCT-RECORD - - - - - - - - 2
000028 07077 C Mann, HMr. E.
- - - - - - - - - PRODUCT-RECORD - - - - - - - -1
000030 07707 C Clime, Hilda
- - - - - - - - - PRODUCT-RECORD - - - - - - - -3
000034 07870 C Furst, April
000035 07880 [ Marx, Audrey
000036 O0BOBD [ Moore, Adeline
000037 10207 C Loblaw, Bob
000038 10290 C Well, Alice

Format TABL

ACCT-BALANCE ORDERS-YTD

#7
PD 31:5
(—--+----1>

#8
BI 36:2
<--—+>

67.68
610.05
1234 .56
Line{s) suppressed
396.63
Line{s) suppressed
74.00
233.27%
Line{s) suppressed
311.08 1
Line{s) suppressed
489 .84
Line{s) suppressed
192 .98
Line{s) suppressed
1001.01 3]
Line{s) suppressed
296.97
Line{s) suppressed
88.83 7
Line{s) suppressed
621.05 1
Line{s) suppressed
232.20
Line{s) suppressed
122.15
450.51
498 .95
11.11
731.26

[
~ @ W - Meu

[y

[¥x]

S WUNE

Figure 6-39 Entering the FE command

The FE All command positioned to the “Bad Record” and gave us a count. See

Figure 6-40.
Process Options Help
Edit TS5512 . ADLAB.FILES{CUSTZ2FA) 1 error{(s) found
Command ===> Scroll CSR
Record 60 Format TABL
CUST-ID RECORD-TYPE FILLER NAME ACCT-BALANCE ORDERS-YTD
#3 #aq #5 #6 H7 #8
AN 1:5 AN B6:1 AN 7:7 AN 14:17 PD 31:5 BI 36:2
{-——-> - {-=—=+-> {-—-——+----1---—-+-> {-—-——+----1> {-——-—-+>
000060 54321 [ Aster, De=z H********** 2
000061 55555 C DeMann, Hugh 1234 .00 3
ok EKEEK KKK End of data * KKK

Figure 6-40 results of FE command
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5. As another way to find the “bad data,” use the Find command (by entering f ‘Dez Aster’

on the command line).

6. Turn HEX ON and over-type the “bad data” or use the CE command to change the “bad

data” value. See Figure 6-41.

Process Options Help

Edit
Command

TS5512 . ADLAB.FILES{CUST2FA)
===> hex on; ce 1234 A

1 error{s) found
Scroll CSR

Record 60
ACCT-BALANCE ORDERS-YTD

CUST-ID RECORD-TYPE FILLER NAME

#3 #aq #5 #6

AN 1:5 AN B6:1 AN 7:7 AN 14:17

{-——-> - {-=—=+-> {-—-——+----1---—-+->
000060 54321 C Aster, De=z
000061 55555 C DeMann, Hugh
ok EKEEK KKK End of data * KKK

Format TABL

H7 #8

PD 31:5 BI 36:2
{-——+----1> {-——-—-+>
3Kk K K KK KK KK 2
1234 .00 3

Figure 6-41 CE command to change data

Here we have turned HEX ON and changed the “bad data” to the value 1234. See

Figure 6-42.

Process Options Help

Edit TS5512 . ADLAB.FILES{CUSTZ2FA) 1 error{(s) changed

Command ===> Scroll CSR

Record 60 Format TABL

CUST-ID RECORD-TYPE FILLER NAME ACCT-BALANCE ORDERS-YTD
#3 #aq #5 #6 H7 #8
AN 1:5 AN B6:1 AN 7:7 AN 14:17 PD 31:5 BI 36:2
{-——-> - {-=—=+-> {-—-——+----1---—-+-> {-——+----1> {-——-—-+>

000060 B

000061 55555 C DeMann, Hugh 1234 .00 3
FFFFF C 4444444 CBDBE9964CAEB44444 00240 00
55555 3 0000000 454155B0B47800000 0130C 03

ok EKEEK KKK End of data * K Kk

Figure 6-42 HEX on

7. With the invalid decimal data field amended, resubmit the job and it will run successfully to

completion.
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8. Optionally, use File Manager in batch, to fix the “Bad Data”. See Figure 6-43.

File Edit Edit_Settings Menu Utilities Compilers Test Help
EDIT T5512 . REDBOOKS. JCL.CNTL{FIXBADNM) - 01.00 Columns 00001 00072
Command ===> Scroll ===> CSR
KKK KK KKK KK KKK KKK KKK Kk okkkkokkkkkkkk Top of Data kokkkkkkkkikokkkkkkk Kk kK Kk k kK kkkk
0eee10 /f/TSS512X JOB (ACCTG), 'IBM TOOLS WORKSHOP', REGION=4M, CLASS=A
000020 f/ MSGCLASS=H, NOTIFY SYSUID, MSGLEVEL={1, 1)}
000100 F/x
000200 //STEPOO1 EXEC PGM=FMNMAIN
000300 Ff/S5YSOUT DD SYSO0UT =%
000400 //SYSPRINT DD SYSO0UT =%
000500 //FMNTSPRT DD SYSO0UT =%
000600 f/FMNSRTP DD SYSO0UT =%
000700 f/SYSTERM DD SYSO0UT =%
000BOO //DDDUMMY DD DUMMY
000900 /f/DDO1 DD DISP=SHR, DSN SYSUID. .ADLAB.FILES{CUSTZ2FA)
001200 //SYSIN DD *
001300 $$FILEM DSU INPUT=DDO1,
001500 $$SFILEM PROC=x*
001600 IF FLD_TYPE{(31,5,P) = @
001700 THEN DO
001800 OVLY_OUT({ 123400 ,31,5,P)
001810 RETURN /* PROCESS RECORD *
001900 END
002000 RETURN DROP /f* NO CRITERIA MATCH, DROP */
002100 F+
KRR KK KKK K KKK KK KkRkKkkokkkkkkkkkkk Bottom of Data kkkkkkkokkkkkkkkkkk Kk kKK kkkk

Figure 6-43 Fixing the “Bad Data” from a batch job

6.4 Using Application Performance Analyzer with a batch
program

The test program that we use in this scenario consists of a COBOL program, which is running
as part of a batch job. The main module of the program, SAM1, processes two input files and
produces a report. It calls two other programs, SAM2 and SAMS3, as part of this process. This
is the same program used in the foregoing Fault Analyzer and Debug Tool scenarios, but for
this scenario the invalid input data has been amended using File Manager, so we expect the
program to run to completion without abending.

6.4.1 Invoking APA for a batch program from an ISPF session

For the purpose of this scenario, before we submit the batch job, we must create a new
observation request, to identify to APA the batch jobs that we are interested in analyzing.
Proceed as follows:

1. Start APA from TSO/ISPF and type NEW as either a primary command, or by over typing
an existing request number and pressing Enter.

2. Create a new observation from the command line, as shown in Figure 6-44.
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File Yiew Navigate Help
ROZ2: IBM APA for =/05 Observation List {(CAZA) Row 00001 of 00104
Command === new ! Scroll ===> CSR
NEW To define a new measurement

THEW To define a threshold measurement

CONMECT Teo connect to another instance of the measurement task

VERSION To display wversion information for all instances

IMPORT To IMPORT a previously Exported sample file

HIDE To remowve these commands from the display {(recommended)

/ On top of any ReqNum to get a list of the line commands
ReqMNum Owned By Description Job MName Date/Time Samples Status
9955 #845409 P33913 . WORKRND T263RAFT Mar-6 15:28 Cancel
9954 #845409 P33913.NODT T263RAFT Mar-6 15:28 1,000 Ended
9953 #845409 P33913. NORMAL T263RAFT Mar-6 15:27 Cancel
9730 MACHIMZ2 vIref-ucl? CICSC32F Feb-28 7:04 99,999 Ended
9729 MACHIMZ2 v9-uc3 MQPUT Feb-28 7:04 774 Ended
9728 MACHIMZ2 v MQPUT Feb-28 7:02 774 Ended
9660 MACHIMZ2 v10L-uc21x15 CICSC41F Feb-22 10:49 77,787 REPEAT
9636 MACHIMZ2 v10K-uc30 - Jan-13 11:05 22,222 Sched
9635 MACHIMZ2 v1OKref-uc21x5b CICSC41F Jan-13 11:03 33,333 REPEAT
9573 MACHIMZ2 vIref-ucl? CICSC32F Jan-10 7:29 99,999 Ended
9572 MACHIMZ2 v9-uc3 MQPUT Jan-10 7:29 774 Ended
9571 MACHIMZ2 del MQPUT Jan-10 7:27 774 Ended
9570 MACHIMZ2 v MQPUT Jan-10 7:27 774 Ended
9334 MACHIMZ2 vIOK-uc21x15 CICSC32F Jan-5 9:06 55,555 REPEAT
9332 CHIDGEY CHIDGEYS Dec-29 9:24 10,000 REPEAT
9284 TSS16 Dougs SAM2Y I0 TSS516V Dec-9 9:49 8,048 Ended
9083 MACHIMZ2 vIref-ucl? CICSC32F Nowv-1 9:41 99,999 Ended
9082 MACHIMZ2 v9-uc3 MQPUT Nowv-1 9:41 774 Ended
9081 MACHIMZ2 v MQPUT Nowv-1 9:33 774 Ended
8928 MACHIMZ2 vIref-ucl? CICSC32F Sep-30 6:49 99,999 Ended
8926 MACHIMZ2 vIref-ucl? CICSC32F Sep-20 10:21 99,999 Ended
8925 MACHIMZ2 v9-uc3 MQPUT Sep-20 10:21 774 Ended
8924 D2BAMJIT Ford IMS SDIMP74K Sep-17 F:22 407 Ended
8913 MACHIMZ2 vIref-ucl? CICSC32F Sep-15 7:09 99,999 Ended
8912 MACHIMNZ v9-uc3 MQPUT Sep-15 7:09 774 Ended

Figure 6-44 APA new observation

That takes us to the Schedule New Measurement panel, as shown in Figure 6-45 on
page 218.

3. ldentify the job to be analyzed by specifying the name of the job and the specific program
and/or job step. Also provide a description for this observation, as well as specifying the
number of samples that APA must attempt to take during the execution of the program.

File View MHavigate Help

R03: Schedule New Measurement Row 00001 of 00013

Command ===> W Scroll ===> CSR

L RN Tobh Information 3. Multi Steps ® 5. Subsystems 7. Schedule

® 2. Options 4. Active Jobs 6. Sysplex 8. Sched Options

Panel 1. Job Information Input more data or ENTER to submit
Job MName/Pattern . . IS5S12X System Mame . . . x

Step Specification

Step Mo. P Specify step number, program name,
Program MName . . . SAMI1 step name or step name + Proc step
Step Mame L name. Use panel 3 to specify more
ProcStepName . . . than one step.
Description . . Redbook Test
Number of Samples . 50000 Measure to step end N
Duration {(min:sec) . 1:08 Delay by {(secs)
Motify TS0 User . . IS5512 Retain file for (dags) 90
USS observations 0] Max. 25

(Inactive)

Figure 6-45 Schedule new measurement
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4. Now submit the job.

As we see in Figure 6-46 on page 219, no additional parameters are required for APA to

be invoked, as long as the job name and program or job step name matches those
specified when we created the observation.

File Edit Edit_Settings Menu Utilities Compilers Test Help

EDIT TS512.ADLAB. JCL{X5AM) - 01.04 Columns 00001 00072
Command ===> sub ! Scroll ===> CSR

KKK KK KKK K KKK KR KRRk Kk okkkkokkkkkkkk Top of Data kokkkkkkkkikokkkkkkk Kk kk Kk k kK Kk kK
000001 F/TS5512X JOB ACCTG 'IBM TOOLS WORKSHOP',REGION=4M, CLASS=A
000002 f/ MSGCLASS=H, NOTIFY SYSUID, MSGLEVEL 1,1

000003 F/ix - - - ADD A JOB CARD ABOVE THIS LIMNE - - -

000004 F/ix

000005 Ff/PRINT1 EXEC PGM=IDCAMS

000006 /F/SYSPRINT DD SYSO0UT=x*x

000007 Ff/FILE DD DSN SYSUID. .ADLAB.FILES{(CUST2FA DISP=5HR
000008 /f/SYSIN DD x

000009 PRINT INFILE{FILE)} COUNT({1)}

000010 F/x

000011 F/x

000012 f/RUNSAM1 EXEC PGM=5AM1, REGION=4M

000013 /F/®xkxkxkkkkkkkxk DD'S FOR DEBUG TOOL sk ko sk ok ok ok ok ok ok ok ok ok ok ok ok R ok kR ok %
000014 7/xx / fCEEOPTS DD =*

000015 7 /*xx TEST{,,,TCPIP&9.48.124.11%8001:)

000016 7 /*xx fFINSPLOG DD SYSOUT=x

000017 7/xx / fEQADEBUG DD DSN=&5YSUID..ADLAB.SYSDEBUG, DISP=5HR
000018 7 /*xx &4 DD DSN=&SYSUID..ADLAB.EQALANGX, DISP=5HR
000019 7 /xx / fINSPPREF DD DSN=&5S¥YSUID..ADLAB.DTPREF,DISP=5HR

QOB 20 /7 % ok ok ok ok ok ok K K kK K K K K Kk K K K K K K K K K Kk K K 3K K K K ok K K K oK K 3K K K oK ok oK K K K oK K oK K oK K kK
000021 f/STEPLIB DD DISP=SHR, DSN SYSUID. .ADLAB. LOAD

000022 F/xx DD DISP=SHR,DSN=DEBUG.V10R1.SEQAMOD {(UNCOMMENT IF MNEEDED)
000023 7 /xx DD DISP=S5SHR, DSN=CEE.SCEERUN {(UNCOMMENT IF MNEEDED)
000024 //CUSTFILE DD DSN SYSUID. .ADLAB.FILES{(CUST2FA DISP=5HR
000025 /F/SYSPRINT DD SYSO0UT=x%

000026 f/SYSOUT DD SYSO0UT=x%

000027 F/CUSTRPT DD SYSO0UT=x%

000028 /F/CUSTOUT DD SYSO0UT=x%

000029 Ff/TRANFILE DD =x

O0PE030 x*xTRAN (* IMN COL 1 IS5 A COMMENT)

000031 *x-----

000032 PRINT == PRINT CUSTOMER LIST

000033 XXXX BAD TRANSACTION

000034 TOTALS == PRINT TOTALS

00035 F/x ABEND == WILL CAUSE DIVIDE BY ZERO ABEND

Figure 6-46 Submit JCL

5. After the job has run, go back to the Observation List panel in APA, and notice that the
new observation has been created. In our scenario, it is request number 0634, as seen in

Figure 6-47.

File View MHavigate Help

ROZ2: IBM APA for =/05 Observation List {(CAZA) Row 00001 of 00005
Command === Scroll ===> CSR
NEW To define a new measurement
THEW To define a threshold measurement

CONMECT Teo connect to another instance of the measurement task
VERSION To display wversion information for all instances
IMPORT To IMPORT a previously Exported sample file

HIDE To remowve these commands from the display {(recommended)

/ On top of any ReqNum to get a list of the line commands
ReqMNum Owned By Description Job MName Date/Time Samples Status

[A34 TS5512 Redbook Test TSS512X Oct-5 8:23 5,680 Ended
0600 + TS5512 TSS512X Jul-29 10:37 1,000 STEPS
0598 TS5512 TSS512X Jul-29 10:06 1,000 Ended
0589 + TS5512 TSS512X Jul-29 9:57 1,000 STEPS
0535 + TS5512 TSS512X Jul-15 10:15 10,000 STEPS

Figure 6-47 New observation completed
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6. To obtain the Performance Reports panel displayed in Figure 6-48, enter S
in the RegNum field on the left of this observation.

T Il ¥ IEW Wav Igagre e TP
RO1: IBM APA for =/05 Performance Reports (0624/T5512X) Row 00001 of 00007
Command ===> C02! Scroll ===> CSR

IMS Measurement
CICS Measurement
DBZ2 Measurement

MQ Measurement
Coupling Facility
Java Measurement
Multi Address Space

Admin/Miscellaneous
Statistics/Storage _
CPU Usage Analysis [
DASD I/0 Analysis
CPU WAIT Analysis
HFS Analysis

Variance Reports

Select a category from
the list to the right

to view the available
reports in the selection
list below.

SIZONWD
XKumoTme

Fnter S5 to make a selection or enter the report code on the command line

_ C01 CPU Usage by Category _ C07 CPU Usage by Procedure

_ C02 CPU Usage by Module _ Ccod CPU Referred aAttribution

_ C03 CPU Usage by Code Slice _ C09 CPU Usage by PSW/0bjCode

_ Co4 CPU Usage Timeline Cl10 CPU Usage by Natural Program

Co5 CPU Usage Task/Category
Coe CPU Usage Task/Module

Figure 6-48 Results of s entered

From this panel we have the choice of a number of APA analysis reports.
7. Select CPU Usage by Module,
The CPU Usage by Module display is presented, as shown in Figure 6-49.

File View MHavigate Help

CoZ2: CPU Usage by Module {(0634/T5512X) Row 00021 of 00182
Command === Scroll ===> CSR
Name Description Percent of CPU Time * 10.00% =+4 . .5%
*,...1....2....3....4....5....6....7....8....
SAM1 Application 4.3
Program
-+ M1 CS5ECT in SAM1 4.3
12B13xxx Unresolved 4.1 =
Address
SAM3 Application 3.72 =
Program
=+ SAM3 CS5ECT in SAM3 3.51 =
=+ IGZCBSO0 COBOL 2 Module 0.20
120A6xxx Unresolved 2.9 =
Address
SAM2 Application 2.27 =
Program
=+ SAM2Z CS5ECT in SAMZ2 2.7 =
=+ IGZCBSO0 COBOL 2 Module 0.20
IEAVESLL Supervisor 2.27 =
Control
=+ LLUOBT CS5ECT in 2.27 =
IEAVESLL
IEAVELK Supervisor 1.65 =
Control
=+ CPUREL CS5ECT in 1.65 =
IEAVELK
IGGe19DJ Data Management 1.65 =
services
=+ IGGO19DJ CSECT in 1.65 =
IGGO19DJ

Figure 6-49 CPU usage by module
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This report gives us an insight into how much CPU time was used by the various modules
invoked during the execution of this program. For instance, we see that 4.34% of CPU time
was spent in the main SAM1 module, 2.27% in the called program SAM2, and just 3.72%
in the other called program SAM3. The “P” line command (Figure 6-50) added the source
mapping to the CO2 report making it easy to see what lines of code the program spent the
most time executing.

File NVYiew Nawvigate Help

PB1: Source Program Attribution {(0634/T5512X) Row 00001 of 00064
Command ===> N Scroll ===> CSR

LineNo Offset Count Source Statement

- - - - - - - - - - - - - - - - 302 line{s) not displayed

000303 000B82 ADD +1 TO NUM-PRINT-COMPLETED.
000304 O000BSE PERFORM 915-CLOSE-CUST-FILE.
000305
000306 210-PROCESS-CUSTFILE-RECORD.
000307 000BBO PERFORM 730-READ-CUSTOMER-FILE.
000308 00O0BCC 1 IF WS-CUST-FILE-EOF NOT = '¥'
000309 000BDSB 2 IF CUST-RECORD-TYPE = 'C°*
000310 O000OBESB ADD +1 TO NUM-CUSTOMER-RECS
000311 * SUBROUTINE SAM2 WILL COLLECT CUSTOMER STATIH
000312 000BF4 2 CALL 'SAM2' USING CUST-REC,
3 CPU time attributed to above statement

000313 CUSTOMER-BALANCE-STATS
000314 000C40 MOVE CUST-ID TO RPT-CUST-ID
000315 000C4A MOVE CUST-NAME TO RPT-CUST-NAME
000316 000CS4 MOVE CUST-OCCUPATION TO RPT-CUST-0CCUPATI(
000317 000C64 4 MOVE CUST-ACCT-BALANCE TO RPT-CUST-ACCT-BALAHA
000318 000CEA 8 MOVE CUST-ORDERS-YTD TO RPT-CUST-ORDERS-YT|
000319 000CAE WRITE REPORT-RECORD FROM RPT-DETAIL AFTER 1

215
000320 000CE4 ADD +1 TO NUM-DETAIL-LINES
000321 END-IF
000322 00O0CFO 1 B IF CUST-RECORD-TYPE = 'P°
000323 * SUBROUTINE SAM3 WILL COLLECT PRODUCT STATIST
000324 000DOO CALL 'SAM3' USING CUST-REC,

8§ HElEEEEiime attributed to above statement

000325 PRODUCT-STATS
000326 000D4C ADD +1 TO NUM-PRODUCT-RECS
000327 END-IF
000328 END-IF

000329

- - - 67 line{s) not displayed
PERFORHM 82Z0-REPORT-BAD-TRAN

000397 00117A
Figure 6-50 CO02 report with source mapping

6.4.2 Invoking APA for a batch program from CICS Explorer

Before submitting the batch job, we must create a new observation request, to identify to APA
the batch job(s) that we are interested in analyzing.

Proceed as follows:
1. In CICS Explorer, select the APA/GUI perspective, as in Figure 6-51.

] APajGL
£, Fault Analyze%erspecﬁve
& crcssm
f[\:, Resource

Figure 6-51 APA/GUI from CICS Explorer
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2.

Click the Refresh icon to refresh the list of observations available for this connection
(Figure 6-52).

laz0)

By
P
]
k

- Local &5 | T 0| e
Description Job Mame Date/Time Samples | Status Del Days Eefresh Observations List
Redbook Test DMNETZ249% Oct-1013:30 50,000 Steps Keep
Mine DOS0200% Ock-04 22:25 1,000 Steps Keep
Test with COBOL compile option E... DMETO74E Ock-04 13:40 10,000 Steps Keep

Y %5 Debug k:]APA,l’GUI E% Fault Analyze... ¢ 2/05 [ Resource

Ly HL 3 | =t

Figure 6-52 Refresh the observation list

We now see the observation that was created for our scenario at the top of the list
(Figure 6-53).

Y %5 Debug k:] APAJGUI | E% Fault Analyze... o5 2005 [ Resource -@ CICS 5M

[*] sPa Observations List (CAZ0) - Lacal & TR 2 [

Reqhum Owned By Description Job Mamne DakeTime Sam... | Status Del Days
+ 1159 DOS0z00 Mine DOS0200% Ock-04 22:25 1,000 Steps Keep
+ 1180 DMETO74 Test with COBOL c...  DMETO74E Ock-04 13:40 10,000 Steps Keep
+ 1171 DMETO74 Test with COBOL c.., DMETO74E Ock-04 13:08 10,000 Steps Keep
+ 1162 DMETO74 Test with COBOL c...  DMETO74M Ock-04 13:05 10,000 Steps Keep
1160 DMETO?O TEST NOEIRD DMETOZOA Sep-25 11:45 50,000 Ended Keep
1159 DMETO7O TEST EJFD DMETOZOA Sep-25 11:36 50,000 Ended Keep
1156 DMNETO74 Performance proble... CICSAORS Sep-27 17:51 10,000 Ended Keep
1143 DMET461 Prueva cazivpOl CAZIVPOL Sep-26 14:46 5,985 Ended Keep
+ 1133 DMET461 pruena CICSACRS: Sep-26 13:42 10,000 TMultJb Keep
+ 1124 DMETO47 DMETO47P Sep-22 10:41 10,000 Steps Keep
1123 DMNETO74 Dougs Sample DHNETO744 Sep-20 11:51 3 Ended Keep
1121 DMETO74 Perf problem in EC...  CICSAORS Sep-13 13:34 20,000 Ended Keep
1120 DMNETO74 Perf problem in ECAT  CICSAORS Sep-13 13:26 20,000 Ended Keep

Figure 6-53 New observation is displayed

3. To see the reports that were created for this observation, right-click the observation and

select Download Reports from the pull-down menu, as shown in Figure 6-54.

5 %5 Debug | =] apajGUI | £ Fault Analyze... <& 2/0

[*] apa Observations List (CAZ0) - Local $ R

Reqhum Owned By Description Job Name Date/Time Sam.

5 1193 DNET249 Redbook Test DNET249% Oct-1013:30  50,(

1194 R Oct-10 13:37 <

¥ 1189 oc =] Download Reports YDS0200% Oct-04 22:25 1,0

+ 1180 o [ PNETO74E Oct-04 13:40  10,(

+ 1171 py -~ YNETO74E Oct-04 13:08  10,(

# 1162 DN =< new YNETO74N Oct-04 13:05  10,(

1160 DN er }NETO?UA Sep-28 11:45  50,(

1159 DN o YNETO70A Sep-2811:36  50,C

1156 py_ Modfy HICSAORS Sep-2717:51 10,

1143 DN . 4 Export... IAZIVPO1 Sep-26 14146 5,¢

+ 1133 DI [ICSAOR% Sep-26 13142 10,(

Figure 6-54 Download reports

An icon is displayed to the left of the observation to indicate that the reports for that
observation have been downloaded and are available for viewing from the APA
perspective.

The details of this observation are displayed beneath the observation list, under the
Details tab. But we are interested in the reports.
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4. Click the Reports tab.

From there, we have the option of viewing any of the APA reports that were generated for

this observation.

5. In this case, we select the CPU Usage by Module report. See Figure 6-55.

| Details (1193) | [El Reports (1193) &2

F]

= O || Bl coe: crU Usage by Module (1194/DNET249%) 52

C02: CPU Usage by Module (1194/DMNET249K)

Mame Description percent of CPU Time ® 10.00%
Yo ooodocoo@ooonoBoooo@ooan Ja
IEAVESLL Supervisor 10, (4 —
cContral
IDIDA Application 12,50 m—
PFrogram
CEEEVO03  C/C+H+ Run-time 10, 3] —

Library (31-hbit
MONXPLT MK

Figure 6-55 CPU Usage by Module

This concludes our sample scenarios for using the Problem Determination Tools with batch

processing.
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File Manager with Batch

This chapter introduces File Manager Base Feature batch processing techniques. Some of
the most common processes are covered. File Manager interactive panels can be used to
generate batch JCL.

It is important to note that during interactive JCL generation, any new data set is pre-allocated
prior to displaying the JCL. Also, when using the interactive panels, data set names are
generated in the control cards.

The focus of this chapter is to demonstrate the use of File Manager in static JCL. Both File
Manager Functions and FASTREXX Functions will be used. Some input files and examples
are from the PD Tools Mentor Workshop ADLAB data sets that are used for hands-on
training.
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7.1 Background information

The most current File Manager User’s Guide and Reference is available for download at the
following website:

http://www-01.1ibm.com/software/awdtools/filemanager/Tibrary/

Become familiar with Chapter 12, Chapter 13, and especially Chapter 16. Chapter 16 covers
both File Manager Functions and FASTREXX Functions in depth, including complete syntax,
performance tips, options, return codes, related functions, and examples.

7.2 File Manager Functions and FASTREXX Functions

The File Manager normal processing can be enhanced by DFSORT, REXX, and FASTREXX
(a sub-set of REXX) statements. For example, the normal processing of File Manager can be
enhanced by using a Template that contains REXX or FASTREXX statements. The following
sections focus on File Manager Functions that can be enhanced by using FASTREXX
Functions in JCL in-stream in a PROC.

7.2.1 File Manager Functions that can be enhanced

File Manager Functions are processed from SYSIN. Each function begins with $$FILEM
followed by the function and any additional control statements required. One execution of File
Manager can process several functions. When a PROC is used, they are separated with the
/+ statement.

In the text box in Figure 7-1, the DSC default DDs are used - DDIN and DDOUT. The first
DSP uses the default DD of DDIN. The second DSP is redirected to DDOUT for its input. As a
result, File Manager copies ADLAB.CUST1 to ADLAB.CUST1.COPY1 and prints both input
and output files, all from one execution.

//STEP001 EXEC PGM=FMNMAIN

//SYSPRINT DD  SYSOUT=*

//DDIN DD DISP=SHR,DSN=&SYSUID..ADLAB.CUST1
//DDOUT DD DISP=SHR,DSN=&SYSUID..ADLAB.CUST1.COPY1
//SYSIN DD *

$$FILEM DSC

$$FILEM DSP

$$FILEM DSP INPUT=DDOUT

Figure 7-1 DSC and two DSP

DSC
Data Set Copy (DSC) can be enhanced with REXX and DFSORT.

DSEB
Data Set Edit Batch (DSEB) can only be enhanced by REXX and control cards are required.

DSP
Data Set Print (DSP) can be enhanced with REXX and DFSORT.

226 IBM Problem Determination Tools for z/OS



DSU
Data Set Update (DSU) can only be enhanced by REXX and control cards are required.

FCH
Find or Change (FCH) can only be enhanced by REXX and control cards are optional.

7.2.2 FASTREXX Functions used to enhance File Manager Functions

There are 48 External REXX Functions of which 43 are FASTREXX Functions. Here are nine
of the most commonly used ones:

CHG_OUT

Changes a character string in the output record.

FLD

Refers to a field from the current input record.

FLD_CO

Searches a field in the input record for one or more occurrences of a string, or tests a field in
the input record for one more numeric values.

FLD_OUT

Overlays the output record with a field from the input record.

FLDI

Performs a conditional test against an input record field.

FLDO

Performs a conditional test against an output record field.

OVLY_OUT

Overlays the output record with a literal (constant) or variable value.

TALLY
Totals a field value and reports the total.

WRITE
Explicitly writes a record.

7.2.3 Examples to enhance File Manager Functions with FASTREXX Functions

We will now combine the File Manager Functions that can be enhanced with the nine most
commonly used FASTREXX Functions.

For each JCL example screen capture, there is a text box that contains a “ruler”, the File
Manager Function, and the FASTREXX Function. This is so one can highlight and capture the
text then paste the text in a PDS(E) member - hopefully eliminating typos.
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DSC and CHG_OUT

The example in Figure 7-2 on page 228 changes all occurrences of the string “Holly” to
“Hollie” starting in position 1 to the end of the record.

File Edit Edit_Settings Menu Utilities Compilers Test Help
EDIT T5512 . REDBOOKS. JCL.CNTL{FMNOOOAO1)} - 01.02 Columns 00001 00072
Command === Scroll ===> CSR
KKK KK KKK KKK KKK KKK kkKkkokkkkkkokkkkkk Top of Data kkkkkikokkkkkkkkikkk ik kk kK Kk k kK kk
0eee10 /f/TSS512X JOB (ACCTG), 'IBM TOOLS WORKSHOP', REGION=4M, CLASS=A
000020 f/ MSGCLASS=H, NOTIFY SYSUID, MSGLEVEL={1, 1)}
000100 F/x
000110 //STEPOO1 EXEC PGM=IEFBR14
000120 f/DD1 DD DISP={MOD, DELETE}, SPACE={TRK, {1, 1}),UNIT=5¥5DA
000130 F/ DSN SYSUID. .ADLAB.CUST1.COPY1
000140 F/x
000200 //STEPOO2 EXEC PGM=FMNMAIN
000300 Ff/S5YSOUT DD SYSO0UT =%
000400 //SYSPRINT DD SYSO0UT =%
000500 //FMNTSPRT DD SYSO0UT =%
000600 f/FMNSRTP DD SYSO0UT =%
000700 f/SYSTERM DD SYSO0UT =%
000900 /f/DDIN DD DISP=SHR, DSN SYSUID. .ADLAB. CUST1
001000 /F/DDOUT DD DISP={MNEW, CATLG), SPACE={C¥L, (5,20}, RL5E)
001100 fF/ DCEB=%x .DDIN, DSN SYSUID. .ADLAB.CUST1.COPY1
001200 //SYSIN DD *
001300 $$FILEM DSC PROC==%
001500 CHG_OUT{ 'Holly"', 'Hollie',0,1,0, """}
001600 F+
dokok ok ok ok kR K kokokkkokokkkkokkkkokkkkkkkkkkk Bottom of Data kkskkokkkkokkkkkkkkkok kkkkk kK kk
Figure 7-2 DSC and CHG_OUT

The text box in Figure 7-3 shows File Manager Function DSC and the FASTREXX Function
CHG_OUT being processed in-stream by the SYSIN DD * statement. The /+ ends the PROC
so multiple PROCs can be passed to one execution of File Manager. The syntax is change
the string “Holly” to “Hollie” 0 = all occurrences, 1 = start position, 0 = end of the record, The
‘“ parm (which is the default) says the function behaves without text sensitivity.

F A T e A e S B Rt e T (LTS STy
//SYSIN DD *

$$FILEM DSC PROC=*

CHG_OUT('Holly','Hol1ie',0,1,0,'")

/+

Figure 7-3 DSC and CHG_OUT

Here is the file before the CHG_OUT. We issued a Find All HOLL command and the results
are 3 strings of HOLLY were found. See Figure 7-4

Process Options Help
View TSS512.ADLAB. CUST1 3 string(s) found
Command ===> Scroll CSR
Record AT TOP Format TABL
CUST-ID NAME ACCT-BALANCE ORDERS-YTD ADDR
#3 #aq #5 #e #7
AN 1:5 AN 6:17 PD 23:5 BI 28:2 AN 30:20
{-——-> {-——+----1----+-3> {-——+----1> {-——=+> {-———F+-——-"1---—-+---->
*kkkkk *kkk%k Top of data **x*xx%
- - - - - - - - - - - - - - - - - - - - - - - - - 41 Line{s) excluded
000042 33333 Graham, HEIHlY 0.00 1 3100 Oaktree Ct
- - - - - - - - - - - - - - - - - - - - - - - - - 4 Line{s) excluded
000047 40045 Wood, [IEINAY 25000.02 7 90210 Mt. Lee Rd
- - - - - - - - - - - - - - - - - - - - - - - - - 28 Line{s) excluded
000068 60606 EEIMuy. Aretha 458.84 2 52 Thayer Street
- - - - - - - - - - - - - - - - - - - - - - - - - 32 Line{(s) excluded
ok EKEEK KKK End of data * KKK

Figure 7-4 Before CHG_OUT
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Here is the new ADLAB.CUST1.COPY1 data set after using the CHG_OUT function. See
Figure 7-5. Again, the Find ALL HOLL command was used and the results are 3 strings of
HOLLIE were found.

Process Options Help
View TS5512.ADLAB. CUST1. COPY1 3 string(s) found
Command ===> Scroll CSR
Record AT _TOP Format ITABL
CUST-ID MNAME ACCT-BALANCE ORDERS-YTD ADDR
#3 #a #5 e #H7
AM 1:95 AM B6:17 PD 23:5 BI 28:2 AN 30:20
LS L e B 4 L e L T e e e 4
*kkkkk *kkk%k Top of data **x*xx%
- - - - - - - - - - - - - - - - - - - - - - - - - 41 Line(s) excluded
0eEed42 33333 Graham, HEIHlie 0.00 1 3100 Oaktree Ct
- -- - - - ----- - - - - - - - - - - - - - -4 Line(s) excluded
0pE0e47 40045 Wood, [[EHlie 25000.02 7 90210 Mt. Lee Rd
- - - - - - - - - - - - - - - - - - - - - - - - - 20 Line(s) excluded
0pEe6E 60606 EEIMlie. Aretha 458 .84 2 52 Thayer Street
- - - - - - - - - - - - - - - - - - - - - - - - - 32 Line(s) excluded
*kkkkk kkk%k End of data #s*x*xx%
Figure 7-5 After CHG_OUT
DSP and FLD
The example in Figure 7-6 prints the third record containing the string “USA” and every third
string thereafter, up to a total of three printed records.
File Edit Edit_Settings Menu Utilities Compilers Test Help
EDIT TS512 . REDBOOKS. JCL.CNTL{FMNOODBO2) - 01.02 Columns 00001 00072
Command ===> N Scroll ===> CSR
skokokok Kok ook ok ok ok ok Rk ok Kok Kok ok kokok bk kokokkokkok ok k. Top of Data kskokokokok sk ok ok ok ok sk 3k ok K ok 3k 3 ok 5k o ok 3 ok 5k 3k ok % ok
000100 //TS5S512X JOB (ACCTG), 'IBM TOOLS WORKSHOP',REGION=4M,CLASS=A
gee200 // MSGCLASS=H, NOTIFY=&SYSUID, MS5GLEVEL=(1, 1)
0Ee210 /F/*
gee3ee //STEPOO1 EXEC PGM=FMMNMAIN
geed400 //SYS0UT DD SYS0UT =%
gee500 //SYSPRINT DD SYS0UT=%
gee600 //FMNTSPRT DD SYS0UT=%
gee700 //FMNSRTP DD SYS0UT=%
geegee //SYSTERM DD SYS0UT =%
gee9ee //DDO1 DD DISP=5SHR, DSN=&5YS5UID. .ADLAB. CUST1
ge1000 //SYSIN DD %
001010 $$FILEM SET HEADERPG=NO, PAGESIZE=60, PRTTRANS=0N, PRINTLEN=80
001100 $SFILEM DSP INPUT=DDO1,
001200 $SFILEM MLRECS=3,
001300 $SFILEM PROC=x%
001400 IF FLD(66,3) == "'USA"’
0e1500 THENM DO
001600 SETN{S_CNT, "+1") /* INCREMENT SELECT COUNT *
0e1700 IF TESTN(S_CNT, ":v=","3") /* REACHED SELECT COUNT 7 *
0e1500 THEM RETURM DROP /* NO, DROP RECORD *
0e1900 SETN{S_CNT, "'0") /* RESET SELECT COUNT *
0e2000 RETURN /* PROCESS THE SELECTED RECORD *®/
0e2100 END
0e2200 RETURN DROP /* NO CRITERIA MATCH, DROP *
ge2300 /+
AoRRROROK KKK RORROROR R OR ROk R KRRk kR kkokkkkk Bottom of Data sk koo ok sk ok ok ok k ok ok Kk k K K Kk ok kK A
Figure 7-6 DSP and FLD

The text box in Figure 7-7 shows File Manager Function DSP and the FASTREXX Function
FLD being used to search the record starting in position 66 for a length of 3. If the search is
successful, the PROC uses a FASTREXX variable to keep track of the occurrences of the
string. The number of records to print is controlled by the $$FILEM control statement
NLRECS=3.
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*

//SYSIN DD

$$FILEM DSP INPUT=DDO1,

$SFILEM NLRECS=3,
$SFILEM PROC=*
IF FLD(66,3) == 'USA'
THEN DO

SETN(S_CNT,'+1")

IF TESTN(S_CNT,'\=','3")

THEN RETURN DROP

SETN(S_CNT,'0")

RETURN

END

RETURN DROP
/+

$$FILEM SET HEADERPG=NO,PAGESIZE=60,PRTTRANS=0N,PRINTLEN=80

Y7 Al Sy R N SV Y Yy S " p—— i —— -

Figure 7-7 DSP and FLD

The output in SDSF is displayed in Figure 7-8. Notice at the bottom of the report, the
FMNBEO082 message says that three records were printed.

Display Filter View Print Options Search Help
SDSF OUTPUT DISPLAY TSS512X JOBO2967 DSID 103 LINE 10 COLS 02- 81
COMMAND INPUT === SCROLL ===3» CS5SR
SETN{S_CNT, "+1") f* INCREMENT SELECT COUNT */ 00160000
IF TESTN(S_CNT, "\=","'3") f* REACHED SELECT COUNT *? */ 00170000
THEWN RETURN DROP f* NO, DROP RECORD */ 00150000
SETN{S_CNT, "0") f* RESET SELECT COUNT */ 00190000
RETURN /f* PROCESS THE SELECTED RECORD */ 00200000
END 00210000
RETURN DROP f* NO CRITERIA MATCH, DROP */ 00220000
FMNBEBOG61 REXX procedure statements processed by File Manager {(FASTREXX).
* * * % Device 2826, 3390, VOLSER=5MS006 * kK KK
* % Data Set Name: TS5S512.ADLAB.CUST1 * K
E I DSORG PS, RECFM VB, LRECL 600 BLKSIZE 27998 E I
Record Length: 331 02202Major, Art % 1512 Pine Bluff H
armon MNUSA & <
< < < h @ {College studen
t e sample notes. More notes. And ye
t more notes. More notes. And yet more notes. Some
sample notes. One last note.
Record Length: 331 05570Parker, Ford @ 3039 Manning St. D
earborn MIUSA %
% < {Garage attenda
nt Some sample notes. More notes. And
yet more notes. More notes. And yet more notes. 5
ome sample notes. One last note.
Record Length: 331 06711Dubree, Dustin 9229 Delegate’'s Row I
ndianapolis INUSA < %
< < % % Demolition Con
tractor me sample notes. More notes. And y
et more notes.Some sample notes. More notes. And y
et more notes.Some sample notes. M
FMNBEGEBZ 3 record{s) printed
K ok ok 3k ok ok ok ok ok k ok ok ok ok ok ok sk ok k ok ok ok ok kkokokkkkokk BOTTOM OF DATA sk ok ok sk ok ok sk ok ok ok sk 3k 5k ok ok 5k 3k ok k 5k 3k 5k %k %k 3% % % %k 5% % %k K

Figure 7-8 Three records printed
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FCH and FLD_CO

The example in Figure 7-9 uses the FCH function to search a PDS(E) library for members

containing the string “this” and “that” (both strings must be on the same record) or the string
“SAM1”. FCH will search for “this” and “that”. It will also search for “this” or “that”. To process
the more complex criteria (in our example), the FASTREXX FLD_CO Function does the job.

File Edit Edit_Settings Menu Utilities Compilers Test Help
EDIT T5512 . REDBOOKS. JCL.CNTL{FMNOOOA3) - 01.02 Columns 00001 00072
Command ===> N Scroll ===> CSR
KKK KK KKK K KKK KKK KRR Rk okkkkokkkkkkkk Top of Data kokkkkkkkkikokkkkkkk Kk k kK kk kK Kk kK
0e0100 /f/TS5512X JOB (ACCTG), 'IBM TOOLS WORKSHOP', REGION=4M, CLASS=A
000200 fF/ MSGCLASS=H, NOTIFY SYSUID, MSGLEVEL={1, 1)}
000210 F/ix
001400 //STEPOO1 EXEC PGM=FMNMAIN
001500 //SYSPRINT DD SYSO0UT=x%
001600 /f/DDIN DD DISP=SHR, DSN SYSUID. .ADLAB. JCL
001800 //SYSIN DD *
001900 $$FILEM FCH MEMBER=%, PROC=x%
002000 IF (FLD_cO(,,U, 'THIS') & FLD_CO(,,U, 'THAT')) |
002100 FLD_CO({, ,U, 'PGM=5AM1"' )} THEN ,
002200 RETURN PROCESS MEMBER
002300 ELSE RETURN DROP
002400 f+
Kk KKK kKKK KRR KRKRkkKkkkkkkkkkkkkk Bottom of Data *kkkkkkkokkkkkkkkkk kK kk kK kkkK

Figure 7-9 Search for THIS and THAT or SAM1

Figure 7-10 shows File Manager Function FCH and the FASTREXX Function FLD_CO being
used with logic that processes the existence of two strings on one record or the existence of a

different string on one record. All three can exist on one record too.

F A T e A e S B Rt e T (LTS STy
//SYSIN DD *
$$FILEM FCH MEMBER=*,PROC=*
IF (FLD CO(,,U,'THIS') & FLD CO(,,U,"'THAT')) | s
FLD CO(,,U,"'PGM=SAM1') THEN ,
RETURN PROCESS MEMBER
ELSE RETURN DROP
/+

Figure 7-10 Search for THIS and THAT or SAM1
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In Figure 7-11 the report shows some of the members that contain the strings “THIS” and
“THAT” or the string “SAM1. The member COBILINK has the strings “THIS” and “THAT".
The member FMBATFCH has the strings “THIS”, “THAT”, and “SAM1”. And the member
FMDSPO1 only has the string “SAM1”.

DispTlay FiTlTter View Print Options Search Help

SDSF OUTPUT DISPLAY TSS512X JOBO2968 DSID 102 LINE 22 COLS 02- 81
COMMAND INPUT ===> |} SCROLL ===3» CS5SR
IBM File Manager for =705

$SFILEM FCH MEMBER=%, PROC=x% 00190001
FMNBC5 14 REXX procedure statements read from SYSIN.

IF (FLD_CO(,,U, 'THIS') & FLD_CO(,,U, "THAT ")) | . 0020000
FLD_CO(, ,U, "PGM=5SAM1"') THEN , 00210001
RETURN PROCESS MEMBER 0022000

ELSE RETURN DROP 0023000/

FMNBEBOG61 REXX procedure statements processed by File Manager {(FASTREXX).
Find/Change Listing DSN: TS5512.ADLAB. JCL

corILINK - —-=--- STRING{S) FOUND/CHANGED -----
Record Number
s /% THIS CAN BE USED TO PREPARE 05/V¥5 COBOL PROGRAMS TQ?T RUN

FMBATFCH — —~ - —=-- STRING{S) FOUND/CHANGED -----
Record Number
55 //x THIS STEP ITENTIFIES OCCURRENCES OF 'THIS' AND "THAT® OR 'SAM1

14s IF (FLD_CO(,,U, "THIS"') & FLD_CO(,,U,'THQT')){? . ﬁ; ‘@
15s FLD_CO(, ,U, "PGM=5AM1 ") THEN ,
FMDSPOL === = STRING(S) FOUND/CHANGED -----

Record Number
s /% THIS EXAMPLE PRINTS JCL MEMBERS THAT EXECUTE A CERTAIN PROGRAM
15s FLD_CO({,,U, 'PGM=5AM1' )} THEN RETURN PROCESS MEMBER;

CRC OO0 CTOTKCACY COlIbnD fOLIIARMOCD

Figure 7-11 Members with the strings

DSC and FLD_OUT

The example in Figure 7-12 makes a copy of the input data set while writing a 5 byte field
starting in position 77 out to position 85. No other fields are changed in the output data set.

So, this examples copies the data and “moves” a field into another position over the existing

data.
File Edit Edit_Settings HMenu Utilities Compilers JTest Help
EDIT T5512 . REDBOOKS. JCL.CNTL{FMNOOOO4) - 01.00 Columns 00001 00072
Command ===> N Scroll ===> CSR

HRK KKK RRKKK KRR KRR KRR KRR KRRk kkkkkkkkk Top of Data sk ko kK ok ok ok ok ok ok K K K K K K K K K K K K
000100 //TS512X JOB (ACCTG), "IBM TOOLS WORKSHOP',REGION=4M, CLASS=A
00200 JF/ MSGCLASS=H, NOTIFY=&SYSUID, MSGLEVEL=(1, 1)

000300 F/ix

000400 /F/STEPOO1 EXEC PGM=IEFBR14

ooeb00 /f/DD1 DD DISP={MOD,DELETE),SPACE=(TRK, (1,1)})),UNIT=5YSDA
000600 JF/ DSN=&SYSUID..ADLAB.CUST1.COPY1

000700 F/ix

000800 //STEPOO2 EXEC PGM=FMNMAIN

000900 Jf/SYSOUT DD SYSO0UT =x

001000 //SYSPRINT DD SYS0UT=x

001100 //FMNTSPRT DD SYS0UT=x%

001200 /F/FMNSRTP DD SYS0UT=x

001300 //SYSTERM DD SYS0UT=x%

001400 /F/DDIN DD DISP=SHR,DSN=&SYSUID..ADLAB.CUST1

001500 //DDOUT DD DISP={NEW, CATLG), SPACE={CY¥YL, {(5,20),RLSE)
001600 JF/ DCB=%x .DDIN, DSN=&SYSUID. .ADLAB.CUST1.COPY1
001700 //SYSIN DD %

001800 $$FILEM DSC PROC=x

001900 FLD_OUT{(?77,5,82,5)

002000 JF+

koK KoK ok KoK K ok kKoK Rk Kok Kok kokokokkkokokkkokokkkk Bottom of Data sk kkokkkkokkk k ok k Kk ok ok kK Kk kK K k X

Figure 7-12 DSC and FLD_OUT
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The text box in Figure 7-13 shows the File Manager Function DSC and the FASTREXX
Function FLD_OUT being used to copy all the data in the input file to the new outpuit file. It will
overlay the data in position 85 for a length of 5 bytes with the same data in position 77 for a
length of 5 bytes.

F e T B Al e T B Rt T T (LR STy
//SYSIN DD *
$$FILEM DSC PROC=*
FLD_0UT(77,5,82,5)
/+

Figure 7-13 DSC and FLD_OUT

Figure 7-14 shows the vales in the two fields referenced by #11(1) and #11(2).

Process Options Help
View T5512. ADLAB. CUST1 Top of 100
Command ===> N Scroll CSR
Record AT TOP Format TABL
MONTH{ 1)} MONTH{2)} MONTH{3)} MONTH{ 4} MONTH{5)} MONTH{G}
#11 #11 #11 #11 #11 #11
PD 77:5 PD B2:5 PD B7:5 PD 92:5 PD 97:5 PD 102:5
{-—=+----1% {-—-—+----1> {-———+----1> {-——+----13 {--——+----1> {--—-+----1>
*kkkkk *k%k%k Top of data **x*xx%
000001 4.84 1.00 3.00 10.89 5.00 10.89
000002 1.21 1.21 1.21 1.21 1.21 1.21
000003 3.63 15.00 10.89 4.84 7.00 4.84

Figure 7-14 Before FLD_OUT

Figure 7-15 shows that the values in #11(2) have been overlaid with the values in #11(1).

All other fields remain as they are in the input data set.

Process Options Help
View T5512. ADLAB.CUST1.COPY1 Top of 100
Command ===> N Scroll CSR
Record AT TOP Format TABL
MONTH{ 1)} MONTH{2)} MONTH{3)} MONTH{ 4} MONTH{5)} MONTH{G}
#11 #11 #11 #11 #11 #11
PD 77:5 PD B82:5 PD B7:5 PD 92:5 PD 97:5 PD 102:5
{-—=+----1% {-—-—+----1> {-——=+----1>» {-——F--—--13 {-—-—+----1> {--—-+----1>
*kkkkk *kkk%k Top of data **x*xx%
000001 4.84 4.84 3.00 10.89 5.00 10.89
000002 1.21 1.21 1.21 1.21 1.21 1.21
000003 3.63 3.63 10.89 4.84 7.00 4.84

Figure 7-15 After FLD_OUT
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DSC and FLDI

The example in Figure 7-16 searches for a record containing both strings “HOLLY” and
“Wood”. The CU function uppercases the search so the string is found regardless of the case
specified. The CO function is case sensitive and will only match what is coded - by case.

File Edit Edit_Settings Menu Utilities Compilers Iest Help
EDIT T5512 . REDBOOKS. JCL.CNTL{FMNOOOA5) - 01.01 Columns 00001 00072
Command ===> Scroll ===> CSR
KKK KK KKK KKK KKK KKK kkkkokkkkkkokkkkkk Top of Data kkkkskkokkkkkkkkkkk ik kk kK Kk k kK kk
0e0100 /f/TS5512X JOB (ACCTG), 'IBM TOOLS WORKSHOP', REGION=4M, CLASS=A
000200 fF/ MSGCLASS=H, NOTIFY SYSUID, MSGLEVEL={1, 1)}
000300 F/ix
000400 //STEPOO1 EXEC PGM=IEFBR14
000500 f/DD1 DD DISP={MOD, DELETE}, SPACE={TRK, {1, 1}),UNIT=5¥5DA
000600 fF/ DSN SYSUID. .ADLAB.CUST1.COPY1
000700 F/ix
000BOO /F/STEPOO2 EXEC PGM=FMNMAIN
000900 f/S5SYSOUT DD SYSO0UT =%
001000 //SYSPRINT DD SYSO0UT =%
001100 //FMNTSPRT DD SYSO0UT =%
001200 f/FMNSRTP DD SYSO0UT =%
001300 /f/SYSTERM DD SYSO0UT =%
001500 /F/DDO1 DD DISP=SHR, DSN SYSUID. .ADLAB. CUST1
001600 //DDO10O DD DISP={MNEW, CATLG), SPACE={C¥L, (5,20}, RL5E)
001700 F/ DCB=x .DD0O1, DSN SYSUID. .ADLAB.CUST1.COPY1
001800 //SYSIN DD *
001900 $$FILEM DSC INPUT=DDO1,
002000 $$SFILEM OUTPUT=DDO10,
002100 $$SFILEM PROC=x%
002200 IF FLDI{1,8,C, "CU", "HOLLY ")}, /f* CU is case insensitive */
002300 & FLDI(1,0,C, " 'CO"', '"Wood"') f* C0 is case sensitive * /
002400 THEN DO
002500 RETURN /* process record * 7
002600 END
OO2700 RETURN DROP /* no criteria match, drop * /
002800 f+
H ook KKK kR KRk R KKk KR KRRk kkokkkkkkkkkkk BHottom of Data  kkikokkkkokkkkkkk ik kok kK Kk kKK kk

Figure 7-16 DSC and FLDII

The text box in Figure 7-17 shows File Manager Function DSC and FASTREXX Function
FLDI being used to copy a record containing the upper cased “contains function” search
string “HOLLY” and the mixed case “contains function” search string “Wood”. If both strings
are found, the record is written to the DD0O10. The File Manager default DDs for DSC are
DDIN and DDOUT. You can use other DD names by re-directing INPUT and OUTPUT.

Y7 A Sy R R SV JR Sy, S S ——"  p—— i —— -
//SYSIN DD *
$$FILEM DSC INPUT=DDO1,
$$FILEM OUTPUT=DDO10,
$SFILEM PROC=*

IF FLDI(1,0,C,'CU',"'HOLLY"),

& FLDI(1,0,C,'CO', 'Wood")
THEN DO

RETURN

END

RETURN DROP
/+

Figure 7-17 DSC and FLDI
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The input file shows record number 47 (at the top of the display) of 100 records in

Figure 7-18.
Process Options Help
View T5512. ADLAB. CUST1 Rec 47 of 100
Command ===> N Scroll CSR
Record 47 Format TABL

CUST-ID NAME ACCT-BALANCE ORDERS-YTD ADDR

#3 #aq #5 #e #7

AN 1:5 AN 6:17 PD 23:5 BI 28:2 AN 30:20

{-——-> {-——+----1----+-3> {-——+----1> {-——=+> {-———F+-——-"1---—-+---->
000047 40045 Wood, Holly 25000.02 7 90210 Mt. Lee Rd
000048 40909 Burr, Tim 7766.55 0 4111 HNorthside PklWay
L0040 A1 060 Mool oa fnd 11l i ou = = = A4 =2 1 000 Ot s 3 Loy

Figure 7-18 Record number 47

The output file in Figure 7-19 contains the one record that met the search criteria.

Process Options Help
View T5512. ADLAB.CUST1.COPY1 Top of 1
Command ===> N Scroll CSR
Record AT TOP Format TABL
CUST-ID NAME ACCT-BALANCE ORDERS-YTD ADDR
#3 #aq #5 #e #7
AN 1:5 AN 6:17 PD 23:5 BI 28:2 AN 30:20
{-——-> {-——+----1----+-3> {-——+----1> {-——=+> {-———F+-——-"1---—-+---->
*kkkkk *kkk%k Top of data **x*xx%
000001 40045 Wood, Holly 25000.02 7 90210 Mt. Lee Rd

ok EKEEK KKK End of data XK KK

Figure 7-19 One record copied

DSC with FLDO and OVLY_OUT

The example in Figure 7-20 copies all the records in the input file to an output file and
overlays one of two strings into a field based on a string value being found.

File Edit Edit_Settings Menu Utilities Compilers Test Help

EDIT T5512 . REDBOOKS. JCL.CNTL{FMNOOOOG) - 081.01 Columns 00001 00072
Command ===> N Scroll ===> CSR
HKKKK K KKK KKK KKK KKK KKK KKK KKK KRRk Rkkk Top OF Data %k kkkk sk kK kK sk ok Kk & % K 5K k % % K 3% % % % K 3
0RO100 /F/TS5512X JOB (ACCTG), "IBM TOOLS WORKSHOP',REGION=4M, CLASS=A,
000200 J/ MSGCLASS=H, NOTIFY=&5YSUID, MSGLEVEL=(1, 1)

000300 //=x%

000400 //STEPOO1 EXEC PGM=IEFBR14

000500 //DD1 DD DISP={MOD, DELETE), SPACE=(TRK, (1, 1)), UNIT=5YSDA,
000600 f/ DSN=&5¥SUID. .ADLAB. CUST1.COPY1

000700 //=x%

000800 //STEPOO2 EXEC PGM=FMHNMAIN

000900 //5¥YS0UT DD SYSO0UT =%

001000 //SYSPRINT DD SYSO0UT =%

001100 //FMNTSPRT DD SYSO0UT =%

001200 //FMNSRTP DD SYSO0UT =%

001300 //S5YSTERM DD SYSO0UT =%

001500 /F/DDO1 DD DISP=SHR,DSN=&SYSUID..ADLAB.CUST1

001600 //DDO10O DD DISP={NEW,CATLG), SPACE={C¥L, {(5,20),RLSE),

001700 JF/ DCB=%x.DD0O1, DSN=&5SYSUID. .ADLAB.CUST1.COPY1

001800 //SYSIN DD %

001900 $$FILEM DSC INPUT=DDO1,

002000 $$SFILEM OUTPUT=DDO10,

002100 $$SFILEM PROC=x%

002200 IF FLDO(1,0,C, "CO"', "1001") /¥ using valid value for CUST1 file =x/

002300 THEN DO

002400 OVLY_OUT{"YYYY',1)
002500 END

002600 ELSE DO

002700 OVLY_OUT{ Z2Z2Z2Z2",1)
002800 END

002900 JF+

KKK KK KRR RKKRR KRRk kkkkkkkkkkkkkkkk Bottom of Data sk kkkkikkokkkkkkkkkk kKKK KKk kK kkA

Figure 7-20 Copy records
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The text box in Figure 7-21 shows File Manager Function DSC and FASTREXX Function
OVLY_OUT being used with the FLDO FASTREXX Function. FLDO checks to see if the
record contains the string “1001” anywhere in the record. If found, OVLY_OUT writes the
string “YYYY” starting in position 1 of the output record otherwise the string “ZZZZ” is written.
It is worth mentioning that both functions can specify a starting position and length.

AT SR SSRGS JO VRS USRS S Sy Y S
//SYSIN DD *
$$FILEM DSC INPUT=DDOI,

$SFILEM OUTPUT=DDO10,
$$FILEM PROC=*

IF FLDO(1,0,C,'CO',"'1001")
THEN DO

OVLY_OUT('YYYY',1)

END

ELSE DO

OvLY_ouT('zzz7',1)

END
/+

Figure 7-21 File Manager Function DSC

Here is the input file in Figure 7-22. Notice that record 1 contains the string “1001” in the

CUST-ID field.
Process Options Help
View TSS512.ADLAB. CUST1 Top of 100
Command ===> N Scroll CSR
Record AT TOP Format TABL

CUST-ID MNAME ACCT-BALANCE ORDERS-Y¥TD ADDR

3 4 5 6 #7

AM 1:5 AN 6:17 PD 23:5 BI 28:2 AN 30:20

{——=> {-———+-—-——-—-1--—-—-+-> {-———+----1> {—=—=+> {-——F+-——-—--1--"—"—+--=-=>
*kkkkk *kkk%k Top of data **x*xx%
P01 01001 Lynn, Amanda 610.05 10 89 Clay Springs Rd
0002 02200 Graham, Anna 67.68 9 119 North Lake Road
0pOEO3 02202 Major, Art 1234 .56 5 1512 Pine Bluff
000004 03003 Prentice, Anna 0.00 7 33 Renshaw
0005 03390 Deeds, Darren 74.00 3 649 Brown Street

Figure 7-22 Input file

Here is the output file in Figure 7-23. Notice that record 1 now contains the CUST-ID of
“YYYY1” and all other records contain “ZZZZ7” followed by a single number.

Process Options Help
View T5512. ADLAB.CUST1.COPY1 Top of 100
Command ===> N Scroll CSR
Record AT TOP Format TABL

CUST-ID NAME ACCT-BALANCE ORDERS-YTD ADDR

#3 #aq #5 #e #7

AN 1:5 AN 6:17 PD 23:5 BI 28:2 AN 30:20

{-——-> {-——+----1----+-3> {-——+----1> {-——=+> {-———F+-——-"1---—-+---->
*kkkkk *kkk%k Top of data **x*xx%
0PO0EO1 YYYY1 Lynn, Amanda 610.05 10 89 Clay Springs Rd
OOOO2 Z27270 Graham, Anna 67.68 9 119 North Lake Road
000003 2727272 Major, Art 1234 .56 5 1512 Pine Bluff
0004 FA773 Prentice, Anna 0.00 7 33 Renshaw

Figure 7-23 Outp
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DSU and DSEB with TALLY

The example in Figure 7-24 shows two File Manager Functions - DSU and DSEB and
FASTREXX Function TALLY being used to total two columns of numbers.

File Edit Edit_Settings Menu Utilities Compilers Test Help
EDIT T5512 . REDBOOKS. JCL.CNTL{FMNOOOAO?) - 01.02 Columns 00001 00072
Command ===> N Scroll ===> CSR
KKK KK KKK KKK KKK KKK kkKkkokkkkkkokkkkkk Top of Data kkkkkikokkkkkkkkikkk ik kk kK Kk k kK kk

000100
000200
000300
000400
000500
000600
000900
002100
002300
002400
002410
002500
002600
002610
002700
002800
002900
003000
003100
X K K K KK

f/T5512X JOB (ACCTG), "IBM TOOLS WORKSHOP', REGION=4M, CLASS=A

¥ MSGCLASS=H, NOTIFY=&5¥5UID, MSGLEVEL={1, 1)
ffx*x
//S5TEPBB1 EXEC PGM=FMMHMAIN

//SYSPRINT DD SYSO0UT==%
//DDIN DD DISP=SHR, DSN SYSUID. .ADLAB.CUST1.COPY1
//SYSIN DD =*
SSFILEM DSU PROC==%
TALLY{23,5,P, 'ACCT-BALANCE " }
TALLY {28, 2,B, 'ORDERS-¥TD" )}
f+
SSFILEM DSEB PROC=%
CHECKEOF = ©
DO WHILE CHECKEOF /= 'EOF"®
TALLY{23,5,P, 'ACCT-BALANCE " }
TALLY {28, 2,B, 'ORDERS-¥TD" )}
CHECKEOF = DOWN{1)}
EMD
f+
dkokkkokkokkkokkkkkkkkkkkkkkkkkk Bottom of Data skkkkkkkkkkkkkkkkkkkkkkkkkx

Figure 7-24 DSU and DSEB with TALLY

The text box in Figure 7-25 shows File Manager Functions DSU and FASTREXX Function

TALLY being used to total two columns of numbers. The ACCT-BALANCE field is packed

decimal and the ORDERS-YTD is a binary field. Typically DSU is used for in-place updates
but in this case it just gives the tally. It is best not to use DSP with TALLY unless you want to

print the file in addition to totaling the columns.

Y7 A SySpyy [E Rp, SEVR C JR .y, S . ——"  p——— i —— -
$$FILEM DSU PROC=*

TALLY(23,5,P,'ACCT-BALANCE")

TALLY(28,2,B,'ORDERS-YTD')

Figure 7-25 DSU and TALLY

The text box in Figure 7-26 shows File Manager Functions DSEB and FASTREXX Function

TALLY being used to total two columns of numbers. The ACCT-BALANCE field is packed

decimal and the ORDERS-YTD is a binary field. Typically DSEB is used for in-place updates

but in this case it just gives the tally. DSEB differs from DSU in that it requires all the I/O
meaning we set-up a DO loop and based on the end-of-file being reached - or not - the

DOWN(1) function gets the next record to continue processing. It is best not to use DSP with

TALLY unless you want to print the file in addition to totaling the columns.

AT R SSRGS JR VRSOOSR S S Y o
$$FILEM DSEB PROC=*

CHECKEOF = 0

DO WHILE CHECKEOF /= 'EOF'

TALLY(23,5,P, 'ACCT-BALANCE")

TALLY(28,2,B, 'ORDERS-YTD")

CHECKEOF = DOWN(1)

END

Figure 7-26 DSEB and TALLY
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In Figure 7-27 the TALLY results are the same for both DSU and DSEB. Both File Manager
Functions read 100 records.

Display Filter Miew Print Options Search Help
SDSF OUTPUT DISPLAY T5512X JOB03332 DSID 102 LINE 21 COLS 02- 81
COMMAND INPUT ===> ] SCROLL ===> CSR

IBM File Manager for z/0S
$$FILEM D5U PROC=x 0021000
FMNBC514 REXX procedure statements read from SYSIN.

TALLY(23,5,P, "ACCT-BALANCE") 0023000
TALLY(28,2,B, 'ORDERS-YTD") 0024000

FMNBBO61 REXX procedure statements processed by File Manager (FASTREXX).
FMNBB283 100 record(s) read from input data set

FMNBB434 0 record(s) updated

IBM File Manager for =z/05

TALLY summary report

ACCT-BALANCE 27970232

ORDERS-YTD 350

IBM File Manager for =z/05

$4FILEM DSEB PROC=%x 0025000

FMNBC514 REXX procedure statements read from SYSIN.
CHECKEOF = 0 0026000
DO WHILE CHECKEOF /= 'EOF' 0026100
TALLY(23,5,P, "ACCT-BALANCE") 0027000
TALLY(28,2,B, 'ORDERS-YTD") 0028000
CHECKEOF = DOWN({1) 0029000
END 0030000

FMNBBOB6O REXX procedure statements processed by REXX.

FMNBB283 100 record(s) read from input data set

FMNBB434 0 record(s) updated

IBM File Manager for =z/0S

TALLY summary report

ACCT-BALANCE 27970232

ORDERS-¥YTD 350

ok ko ok ok ke ok ok okok ok ok ok ok sk ok kokok ko k ok ko kck kb kk BOTTOM OF DOTO sk e ok ok ok s ok o ok s ok sk ok s ok ok ok o ok ok obe ok ok ok ok ok ok ok o ok ok
Figure 7-27 Results
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DSC and WRITE
The example in Figure 7-28 shows File Manager Function DSC and FASTREXX Function
WRITE being used to split an input file into two output files.

File Edit Edit_Settings Henu UtiTities Compilers Test Help
EDIT T5512 . REDBOOKS. JCL.CNTL{FMNOOOAEB) - 01.06 Columns 00001 00072
Command === Scroll ===> CSR
sokokckokok ckokkokkokkkkkokkokkokkkkkkkkokkkkkkk Top of Data  skskkkkkkkk ok ik ok kk ok kK ok ok ok K ok Kok Kk k¥
0Ee100 /f/TS5512X JOB (ACCTG), 'IBM TOOLS WORKSHOP', REGION=4M, CLASS=A,
0pe200 JF/ MSGCLASS=H, NOTIFY=&5¥5UID, MSGLEVEL={1, 1)
0pO300 //=x
000400 //STEPOO1 EXEC PGM=IEFBR14
opes500 //DD1 DD DISP={MOD, DELETE)}, SPACE={TRK, {1, 1)}, UNIT=5¥5DA,
0pe600 f/ DSN=&SYSUID. . ADLAB.CUST1.COPY 1
ope610 //DD2 DD DISP={MOD, DELETE)}, SPACE={TRK, {1, 1)}, UNIT=5¥5DA,
0pe620 [f/ DSN=&SYSUID. . ADLAB.CUST1.COPY?2
0pO700 //ix
0800 //STEPOO2 EXEC PGM=FMNMAIN
000900 //SYSOUT DD SYS0UT ==
001000 //SYSPRINT DD SYS0UT ==
001100 //FMNTSPRT DD SYS0UT ==
001200 //FMNSRTP DD SYS0UT ==
001300 //SYSTERM DD SYS0UT ==
001500 //DDO1 DD DISP=SHR, DSN=&5YSUID..ADLAB.CUST1
001600 //DDO10O DD DISP={MNEW, CATLG), SPACE={C¥L, (5,20}, RLSE)},
01700 f/ DCB=%x.DDO1, DSN=&5YSUID. .ADLAB.CUST1.COPY1
001800 //DDOZ20O DD DISP={MNEW, CATLG), SPACE={C¥L, (5,20}, RLSE)},
001810 [/ / DCB=%.DDO1, DSN=&5YSUID. .ADLAB.CUST1.COPY2
001900 //SYSIN DD *
002000 $$FILEM DSC INPUT=DDO1,
002100 $$SFILEM OUTPUT=DDO10,
002200 $SFILEM PROC=x%
002300 IF FLDI{1,8,C, 'CO', '81881", "40845") /* search for two values *x/
002400 THEM DO
002500 WRITE(DDO10)
002600 EMD
002700 ELSE DO
002800 WRITE(DDOZ20)
002900 EMD
003000 RETURM DROP
003100 /+
dokokkokok ckokkokkkkkkkkkokkokkkkkkkkkkkkkk Bottom of Data  skskkkkkkkkkokkkokk ok ok k ok Kok ¥k ¥k k¥

Figure 7-28 Function DSC and FASTREXX Function WRITE

The text box in Figure 7-29 shows File Manager Function DSC and FASTREXX Function
WRITE being used in conjunction with the FASTREXX Function FLDI. FLDI is used to check
the record for one of two strings “01001” or “40045”. If one of the strings are found, the record
is written to DD010 otherwise the record is written to DD020O.

Y7 A Sy R R SV JR Sy, S S ——"  p—— i —— -

//SYSIN DD *
$$FILEM DSC INPUT=DDO1,

$$FILEM OUTPUT=DDO10,
$SFILEM PROC=*

IF FLDI(1,0,C,'CO','01001","'40045")
THEN DO

WRITE(DD010)

END

ELSE DO

WRITE(DD020)

END

RETURN DROP
/+

Figure 7-29 DSC function
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We used File Manager Catalog Services Option 3.4 (see Figure 7-30) to list the input data set
and the two output data sets.

Process Options Help

File Manager Data Set List Row 00001 of 00003

Command ===> N Scroll CSR

Cataleg ID *"°* Types ALL
Data Set MName Type Volume MY Creat -
TS5512 . ADLAB. CUST1 . ** * * * %
T5512 . ADLAB. CUST1 NV¥S5AM SM5006 2011,
TS5512 . ADLAB. CUST1. COPY1 NVYS5AM SM5010 2011,
TS5512 . ADLAB. CUST1. COPY2 NVYS5AM SM5011 2011,

* ok kK End of data * K KK

Figure 7-30 Option 3.4 from File Manager

Figure 7-31 shows only the records containing the two strings “01001” or “40045”.

Process Options Help
View TS5512 . ADLAB. CUST1. COPY1 Top of 2
Command ===> N Scroll CSR
Record AT TOP Format TABL
CUST-ID MNAME ACCT-BALANCE ORDERS-YTD ADDR
#3 4 #5 #e #7
AN 1:5 AN 6:17 PD 23:5 BI 28:2 AN 30:20
{———2 {-———+-————1-———+-3 {———+-—-———-1> {———*+r {-———+-————-1-———+-————3
*kkkkk *kkk%k Top of data **x*xx%
P01 01001 Lynn, Amanda 610.05 10 89 Clay Springs Rd
000002 40045 Wood, Holly 25000.02 7 90210 Mt. Lee Rd
ok EKEEK KKK End of data * KKK

Figure 7-31 Shows results

Figure 7-32 shows all 98 records that did not contain the strings “01001” or “40045”.

Process Options Help
View T5512. ADLAB.CUST1.COPY2 Top of 98
Command ===> N Scroll CSR
Record AT TOP Format TABL
CUST-ID NAME ACCT-BALANCE ORDERS-YTD ADDR
#3 #aq #5 #e #7
AN 1:5 AN 6:17 PD 23:5 BI 28:2 AN 30:20
{-——-> {-——+----1----+-3> {-——+----1> {-——=+> {-———F+-——-"1---—-+---->
*kkkkk *kkk%k Top of data **x*xx%
0001 02200 Graham, Anna 67.68 9 119 North Lake Road
000002 02202 Major, Art 1234 .56 5 1512 Pine Bluff

Figure 7-32 all records
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This concludes the File Manager Function and FASTREXX Function examples in batch. Be
sure to use the text box examples to cut and paste. You can try them in your own scenarios.
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Manipulation z/OS resources
using File Manager

The File Manager Base component allows you to manipulate data stored in data sets, USS
files, WebSphere MQ queues, and various CICS resources'. You can edit and browse such
resources using File Manager’s editor. You can also specify those various types of resources
as a target to invoke File Manager utility functions online and batch. Currently the following
utility functions provide support:

Find/Change (FCH)

Data set create (DSG)

Data set copy (DSC)

Data set print (DSP)

Data set compare (DSM)

Data set update and data set edit batch (DSU/DSEB)

vVvyyvyvyYyvyy

As stated, File Manager provides a set of very useful capabilities when you are manipulating
data stored in different resource types in a z/OS environment. These are example scenarios:

» Edit/browse data stored in MQ queues and CICS resources. You can format data using a
template.

» Copy test data stored in a data set to a WebSphere MQ queue.

» Copy test data stored in a data set to a CICS file/Transient Data queue/Temporary Storage
queue.

» Edit/browse a CICS resource/MQ queue and save a copy of data to a data set using the
SAVE AS action.

» Compare data stored in a CICS resource of a CICS system (such as a development
environment) to a corresponding CICS resource in another CICS system (such as a test
environment).

In this chapter, we demonstrate how to use File Manager to perform scenarios such as these
under ISPF/batch environment, and also how to use the File Manager plug-in for Eclipse.

1 Support for CICS resources was added to File Manager Base component via APAR PM47010.

© Copyright IBM Corp. 2010, 2012. All rights reserved. 241



8.1 Data manipulation using File Manager on the host

This section discusses the use of File Manager for data manipulation.

8.1.1 Edit/Browse resources using File Manager editor

Figure 8-1 is a screen capture of File Manager editor entry panel. You specify the name of the
resource that you want to edit or browse along with other file manager options. You can
specify a data set name or a USS file. Also, you can specify a WebSphere MQ queue name,
and different CICS resources as explained below:

Process Options Help

File Manager Edit Entruy Panel
Command ===3
Input Partitioned, Se or HFS file:
Data setspath na1EfEEjﬁ%?g;;;;ﬂgﬁggggﬁg‘giigj +
Member . . . . . . (Blapk ee=FEttern for member list)
Yolume serial . . [If not cataloged)
Start position . . +
Record limit . . . Record sampling _
Inplace edit . . . _ [Prevent inserts and deletes)
Copubook or Template:
Data set name . . 'KEEPER.TEMFLATE'
Member . . . . . . EMMCTHMPL [Blank or pattern for member list)

Processing Options:
Copubook/template  Start position type  Enter "/" to select option
1 1. Above 3 1. Key Edit template _ Tupe [1,2,5)

2. Previous Z. RBA — Include anly selected records
3. Mone 3. Record number  _ Binaruy mode, reclen GO
4, Create dynamic 4. Formatted key _ Create audit trail
Fl=Help FZ=Split F3=Exit F4=Expand Fi=Backward F&=Faorward
Fa=5wap Fli=Left F11=Right Fl¥=Cancel

Figure 8-1 File Manager editor entry panel - specify different types of resources

» Specifying the WebSphere MQ:
MQ:manager-id:queue-name
— MaQ: A prefix for specifying the MQ queue.

— manager-id: The MQ manager to be used. If you specify a generic name, File Manager
displays a list of matching managers to select from (such as MQ:* - looks up all queue
managers).

— queue-name: The queue to be used. If you specify a generic name, File Manager
displays a list of queues to select from (such as MQ:MQ72:* - looks up all queues
defined to queue manager MQ72).

» Specifying a CICS resource:
RT:APPLID:RNAME
— RT: Identifies CICS resource type. Valid values are as follows:
FI: CICS file
TD: Transient Data Queue
TS: Temporary Storage Queue
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— APPLID: VTAM applid for the CICS system. You can specify a generic name to display
a list of CICS systems if an FMNCICS DD describing CICS applids has been allocated
to the ISPF session (such as FI:* - it looks up all CICS systems described by FMNCICS
DD).

— RNAME: Name of the resource. If you specify a generic name, File Manager displays a
list of resource to select from (such as FI:C62D2FM5:* - it looks up all CICS files
defined in CICS system C62D2FM5).

After the name of a resource is specified, the rest of the File Manager editor options work
exactly the same. For example, you can specify a template to format the data in the specified
resource. Figure 8-2 is a screen capture of an edit session for a CICS temporary storage
queue with a template. When you are in an edit session, the File Manager editor behaves
exactly the same. For example, you can change SHOW and SHADOW settings to restrict the
set of records for display, and issue various editor command such as Find/Change.

Process Options Help
Edit TS:CBED2FM5: REDERD Top of 40
Command ===3 Scroll CSR
Record AT TOP Format TAEL
REC-TYPE MNAME EMPLOYEE-ND AGE SALARY MOMTHI 1)
$Z #3 #4 #5 #6 7
AWM 1:Z2 AN 3:zo BT 23:2 BI Z5:% PD Z7:4 BT 31:4
L S e [ e L I P Rt bl e et bl
Ak kddkdk Top of data  ##ss
QaEEAL @1 Grant Smith 23644 a3 aEEEl 1263225675
pooogzs o1 Andrew Apple GE45 53 Fazayene K1t
e R RN REC-TY¥PERZ - - - = - = = = = - ? Linels) suppressed
QEEEES §1 Ted Dexter A3ET hE hEZED 14
QAEAAGE ©1 Roddy Armstrong latak] a4 TrRoe il
poooeT o1 Cliff Roberts ZZB5 a7 1EE0a0 44
poooes o1 James Browne 1117 4f 125000 47
QEEEES g1 Silvia Carrot 230G 29 hl4on 1
QAEEALE ©1 Dan Peters 4479 a4 apelz]ale] Kl
pooegll o1 John Laws I4EE 21 46750 14
pooolzs o1 Liz Childs 3439 55 BEOOM 44
QEEELE 01 Bill McCork 4565 46 ThZoo 10
Fl=Help FEé=Foom Fi=Exit F4=CRetriew FH=RFind Fe=RChange
Fi=lUp Fa=Down Fa=5Swap Flo=Left Fl1=Right Flz=Cancel

Figure 8-2 Screen capture of edit session for CICS temporary storage queue with a template

The SAVEAS command allows you to save a copy of the currently edited resource to a
different resource. For example, if you are browsing a CICS resource or MQ queue and
discovered something wrong in the live data. You can choose to save the data to your data set
so that you can keep a copy of problematic data permanently for your own use later. Perhaps
you might want to update your application to cope with the problematic data using the saved
data. You can specify different types of resource as a target resource of the SAVEAS
command using the resource identification convention described above.

8.1.2 Copying data using File Manager copy utility function

The File Manager copy utility function (DSC) allows you to copy some data from a resource to
another resource. You can specify any combination of data sets, USS files, WebSphere MQ
and CICS resource as a TO/FROM target for the utility function. You can run the copy function
online under ISPF or run it as a batch job.

Chapter 8. Manipulation z/OS resources using File Manager 243



244

When the File Manager copy utility function is invoked in conjunction with a template, it gives
you great deal of flexibility in terms of how you want to copy your data:

» Select fields to copy.

» Specify scrambling option so that sensitive data is masked.

In the following example, we demonstrate how to copy a subset of data from a CICS

temporary storage to a MQ queue using a template:

1. Prepare a template. Example 8-1 and Example 8-2 are the source code for creating
templates, which describe data stored in the source and destination.

Example 8-1 Copybook for describing data source

01 Peoplel.
03 PersonlD PIC S999.
03 FirstName PIC A(10).
03 Surname PIC A(10).
03 Phone PIC X(14).
03 Postcode PIC X(5).
03 Country PIC X(44).

Example 8-2 Copybook for describing data destination

01 People2.
03 PersonID PIC S999.
03 Surname PIC A(10).
03 Phone PIC X(14).
03 Country PIC X(44).

2. Create templates using File Manager’'s Template Workbench (option 7.1). Figure 8-3 is a
screen capture of Template Workbench while creating a template from a copybook. Notice
that template ‘KEEPER. TEMPLATE(PEOPLE1)’ is created using a copybook
‘KEEPER.COPYBOOK.COBOL(PEOPLE1)'.

Process Options Help
File Manager Template Waorkbench
Command === cc
More: +
CC Create template from copubook E Edit field/record in template
CH Create template from model I Update template from copubook
MC Map from copubook HT Map from template
Copuybook:
Data set name . ‘KEEPER.COPYBOOK.COBOL®
Member . . . . PEOPLEZL
Template:
Data set name . ‘HKEEPER. TEMPLATE'
Member . . . . PEOPLEL
Model Template:
Data set name .
Hember
Processing Options:
Enter "#" to select option
Fl=Help FZ=Split F3=Exit F4=CRetriew FG6=Descrike F7=Backward
Fd=Forward Fa=Swap FlO=Actionz Flz=Cancel

Figure 8-3 Screen capture of Template Workbench for creating template from copybook
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3. Specify field mapping so that subset of fields are copied from the source to its destination.
You invoke the field-mapping editor as follows:

a. Specify the FROM template (KEEPER.TEMPLATE(PEOPLE1)’).
b. Execute the MT command from the Template Workbench.

c. Specify the TO template (‘(KEEPER.TEMPLATE(PEOPLEZ2)’).

d. Execute the GE command..

Figure 8-4 is a screen capture of the Field-Mapping editor with the default mapping being
generated. Notice that only a subset of fields are mapped. That is, only the mapped fields
will be copied when the File Manager copy function copies data using those templates.

Process  Options  Help

File Manager Field Mapping Line 1 of &

Command ===3 Scroll CSR

To KEMICHI.PLUGIN, TEMPLATEPEOPLEZ)

From KENICHI.PLUGIN. TEMPLATE[PEOFLEL]

Cwmd Lv To Field Mame Tupe Len Lw From Field MName Tupe Len

ook T.:.p of data s

_ 1 PEOPLEE AM Tl 1 PEOFLE1L AN a6

__ £ PERSONID Zh 3 & PERSONID D 3

_ 2 SURMAME AM 1a Z SURMNAME AN 10

__ £ PHOME AM 14 Z PHOME AN 14
& COUNTRY AM 44 Z COUNTRY AN 44

w4k End of data s

Fl=Help F&=5plit Fi=Exit F4=CRetriew FH=RFind FE=RunTemp
Fi=Up Fa=Down FA=Swap Flz=Cancel

Figure 8-4 The default mapping generated by File Manager

To make the scenario more interesting, we specify the scrambling option for the phone
number field - perhaps to protect the privacy of people if you are working with the real
production data.

a. Specify ‘@’ next to the PHONE field.

b. In the field attributes panel, specify 1. Random option under the scramble option.
c. Exit the panel.

d. Exit and save the template.

Note that all field-mapping information are stored in TO template
(‘KEEPER.TEMPLATE(PEOPLEZ2)’ in the example).

4. Bring up File Manager copy function panel (option 3.3).
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5. Specify data source information along with its template (see Figure 8-5).

6. Specify data destination information along with its template (see Figure 8-6).

7. Execute the copy utility function. If you select the Batch execution option, it generates a
sample JCL. Otherwise, the File Manager copy function is executed online.

You can specify any combination of different resources when you are preparing to execute the
File Manager copy utility function.

Process  Options  Help
File Manager Copuy Utility
Command ===3
Hore: +
From Partitioned, Sequential or Y5AM Data Set, or HFS file:
Data setspath name . . TS:CARZDZFHS:RBLDEMOD +
Hember . . . . . . . . [Blank or pattern for member list)
Yolume serial . . . . . [If not cataloged)
Start key . o o . . . . key or slot
Skip count . . . . . . O Include Repeat skip
Copy count . . . . . . ALL number of records to be copied
From Copubook or Template:
Data set name . . . . . ‘KWENICHI.PLUGIM.TEWPLATECPEOPLELY!
Hember . . . . . . . . [Blank or pattern for member list)
Processing Options:
Copybook/template Enter "#" to zelect option
1 1. Above _ Batch execution _ Advanced member selection
2. Maone _ lUse proc _ Skip member name list
3. Create dunamic _  Ignore length mismatch _ REXX member selection: P
_ Edit template _JCL Source format _ DMrectory intearituy
Fl=Help Fé=5plit Fi=Exit F4=Expand Fi=Backward F&=Forward
FA=Swap Fli=Actions FlZ=Cancel
Figure 8-5 Copy utility data source specification panel (FROM).
Process  Options  Help
Copy from T5:CEZ0ZFM5:REBDEMO
Command ===3
Hore: +
To Partitioned, Sequential or ¥SAM Data Set, or HFS file:
Data setspath name . . MOZMOVE:KEMICHT.TESTOL +
Hember name [or mask] . [Blank or pattern for member list)
Yolume serial . . . . . [If not cataloged)
To Copybooks/Template From: HKEWICHI.FLUGIM. TEMPLATE[FEDFLEL]
Data set name . . . . . 'KWENICHI.PLUGIM.TEWMPLATE(PEOPLEZ]’
Member . . . . . . . . [Blank or pattern for member List)
Processing Options:
Copybookstemplate wsage  Disposition Enter "#" to select option
1 1. Above 1 1. 0ld or Reuse _ Replace members
Z. Mone Z. Maod _ Edit template mapping
3. Create dynamic Stats Option _ Edit template source
ISPF Packing _ 1. 0Off _ Binary mode, reclen
1 1. Asis Z. Force
Fl=Help Fé=Split F3=Exit F4=Expand Fi=Backward F&=Farward
Fa=Swap FlO=Actionz Flz=Cancel

Figure 8-6 Copy utility data destination panel (TO)
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8.1.3 Comparing data using File Manager compare utility function

In this section, we demonstrate how to compare two different CICS resources in two different
CICS regions. Again, you can always specify any combination of different resource types as
you see fit for your task.

Proceed as follows:

1. Invoke the Compare Utility (option 3.11).
2. Specify OLD resource (see Figure 8-7).
3. Specify NEW resource (see Figure 8-8).
4. Specify various compare options.
5. Execute either online or batch.
Process  Options  Help
File Manager Compare Utility : 0Old Data Set
Command ===
Hore: +
"01d" Partitioned, Sequential or Y5AM Data Set, or HFS file:
Data setspath name . . TS:CAEZDZFHS:REDEMD +
Hember . . . . . . . . [Blank or pattern for member Llist)
Yolume serial . . . . . [If not cataloged)
Start key . . . . . . . key or slot
Skip count . . . . . . O number of records to be skipped
Compare count . . . . . ALL number of records to be compared
"01d" Copybook or Template:
Data set name . . . . . 'KEMICHI.PLUGTIM.TEWPLATE'
Hember . . . . . . . . PEOFLE [Blank or pattern for member list)
Processing Options:
Copubook/template usage Enter "/" to select option
1 1. Above _ Edit template _ Tupe [1,2,5)
Z. Previous _ Adwanced member selection
3. Mone _ Skip member name list
Fl=Help FE=5plit F3=Exit F4=Expand FT=Backward F&=Forward
FA=5wap Fli=Actions FlZ=Cancel

Figure 8-7 Compare utility - OLD resource specification panel
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Process  Options  Help
File Manager Compare Utility : Mew Data Set
Command ===}
More: +
"Mew" Partitioned, Sequential or Y5SAM Data Set, or HFS file:
Data setspath name . . TS:CARIDEZFH1:REDEMO +
Member . . . . . . . . [Blank or pattern for member List)
Yolume serial . . . . . [If not cataloged)
Start key . . . . . . . key or =lot
Skip count . . . . . . O number of records to be skipped
Compare count . . . . . HALL number of records to be compared
"Mew" Copybook or Template:
Data set name . . . . . 'KWENICHI.PLUGIM.TEWPLATE'
Member . . . . . . . . PEOPLE [Blank or pattern for member List)
Processing Options:
Copuybook/template usage Enter "/" to select option
1 1. Abaove _ Edit template _ Type [1,2,5)
Z. Previous _ Binary maode, reclen
3. More
Fl=Help Fi=5plit F3=Exit F4=Expand FT=Backward Fd=Forward
F9=5wap Fli=Actions FlZ=Cancel

Figure 8-8 Compare utility - NEW resource specification panel

The key observation here is the fact that you are able to compare two CICS resources from
two different CICS regions using the File Manager compare utility function.
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8.2 Data manipulation using File Manager plug-in for Eclipse

In this section we discuss various types of data manipulation using File Manager.

8.2.1 Edit/browse resources using File Manager editor

Figure 8-9 is a screen capture of the Systems Information view, which is provided by the File
Manager plug-in for Eclipse. As you can see, all resources available on your system are
represented as a tree in the view?. All File Manager actions, such as edit and utility functions,
are available from this view based on the current selection:

1.

Browse CICS Systems: If you expand this node, you will see a list of CICS Systems that
are known to the File Manager server®. This allows you to navigate to a different CICS
resource.

Query a CICS resource: You can create a specific query to look up a specific CICS
resource (such as CICS files starting with the name A - “Fl:applid:A*”). Such queries are
grouped together by the CICS System.

Browse Data Sets: If you expand this node, you can see all data sets with your user name
as their high-level qualifier.

. Browse MQ Manager: If you expand this node, you will see all WebSphere MQ queue

managers that are known to File Manager server.

Query queues: You can also create a specific query to look up queues for a queue
manager. Such queries are grouped together by their queue manager name.

U, Data Sets | Bx z/05 UNIX Files | 15 Systems Informatio 532 =g

= | pthfmd2-2070 - V11 server

SBE® G-~

+- (g Action History
=I[oes CICS
+-[=> Browse CICS Systems m
=-[oft C6202FMS
—I-tEf Data Sets
+-[=> Browse Data Sets
+- 5 KEEPER, **
+- 5 KENICHI.FM=
+ :{——:D KEMICHI. TEMPLATE
= rﬁrl‘ Message Queue Managers
+ lE? Browse MO Managers E
=-{3 MQ72 H
= UMIX System
+- P Browse Files

ices

Figure 8-9 File Manager Systems Information presents all accessible resources in one view

2 You can make a connection to multiple systems from the Systems Information view.
3 You must have customized and allocated FMNCICS DD in your server job.
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In order to start an edit/browse session, you need to navigate to a resource in the view, and
invoke the File Manager editor from the context menu. Follow these steps:

1. Create a connection to your z/OS system and right-click the CICS node.
2. Select Add query from the context menu.

3. Inthe Add CICS resource query dialog, specify the CICS application ID, resource type,
and resource name pattern (Figure 8-10). You can either type the application ID of your
CICS system or click the Lookup button to look up CICS systems. In this example, we are
looking up all temporary storage queues that are defined to a CICS system.

D)

Add CICS resource query

Specify CICS Applicstion 1D and resource name query for CICS fles,
Transient Data queue, or Temporary Storage queue.

System: pthfmd2-2070
CIC5 Application ID: | CE62D2FME
Resource: CICS Temporary Storage

Query:

~] fomn)

v

~] [omn)

Type: |CICS System

Query:
Status: Showing all CICS systems

.;,'ECEZD 2FM3: V9 Latest driver
.";.EC'EZDZFFVH: W8 Latest driver

@C&ZD 2FM5: V11 CICS Gui suppart driver PM47010

1 V11 AA4TO10
BRceanEm2
FfcesnaFms
GiceznaFma;

1 AA47010
Prod level V7, Fault Analyser
UK43612 Level???

0 Latest driver CICS
SCLM Collect
SCLM Collect
.";ﬁC'ESD 2FM3: V8 SCLM Collect
.;;'EC'SSD 2FM4: V8 SCLM Collect
.";ﬁC'ESD 2FMS: V8 SCLM Collect
\igC'S'SD 2FM1: V11 Latest driver CICS

C CEANIEMA: W11 GOIM - MIKEMNR - EMM 118U | TSTENER A1 ITH?

Selected: C62D2FM5

0 SCLM testing currently MIKEMOR 1

o« (g
A D]

~

Figure 8-10 Lookup Resource dialog for looking up the CICS system name

Select OK and expand the query node in the Systems Information view.

Select a temporary storage queue and bring up the context menu. Select Formatted
Editor from the context menu (Figure 8-11).

6. Specify a File Manager editor option (such as specifying a template) and click Edit or
View to start the editor session for the selected resource (Figure 8-12).

7. When you are in an edit session (Figure 8-13), all actions behave the same regardless of

resource being edited.

Alternatively, you can change the resource to edit on the fly while you are in the editor’s
options dialog (Figure 8-12). Resource name is pre-filled with the name of resource selected
in the Systems Information view when you invoked the editor. You can specify a different

resource by one of the following options:

» If you know the name of the resource you want to edit, then overwrite the resource name.
The same naming conventions apply as were described in 8.1.1, “Edit/Browse resources
using File Manager editor” on page 242.

» You can click the Lookup button, which brings up the Lookup Resource dialog
(Figure 8-10). Using the dialog, you can interactively select the target resource.
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» You can type the name of resource while utilizing the content assist®. You can invoke the
content assist by typing a control + space key-combination while you are in the resource
name field. Depending on what you have specified in the field, the content assist will look

up the resources that are available on your system. Consider these examples:
— Type nothing and press ctrl + space: Looks up all HLQ available on your system.
— Type TS: and press ctrl + space: Looks up all CICS systems.

— Type TS:C62D2FM5:* and press ctrl + space: Looks up all temporary storage queues
available on a CICS system called C62D2FM5.

— Type MQ: and press ctrl + space: Looks up all MQ queue managers on your system.

[, Data Sets [EE‘: 2/0S UNIX Files f!:‘: Systems Informatio 53

= 0

fit Eoma-~

=-{ats CICS

= Il pthfmd2-2070 - V11 server
G Action History

(2 Browse CICS Systems
[=-[of Ca2D2FMS5
=75 TS:C62D2FMSE:*

B imak

£ 123423423

£ IMAK

P 12342342 22
@ [234234=z=z22222
£ KEMICHI

& KHOD

& KHODT
& kHoD: = Add Query

& KHOD [ iy
& KI0D-

&7 MYNE\ 27 Compare Wizard
& NEWS Eg’ag Copy Wizard

g E;_‘r"ssr D,, Create Data Wizard
& pvTsn =) Print Wizard

£R PMTSM
£ PMTSM
& PMTSH
& PMTSR

Copy to Clipboard

Qéh Refresh

£ PM2E - =] Properties
{5 REDEN

£ TESTLAST

(]

™

Figure 8-11 Invocation of File Manager editor from Systems Information view

SAVE AS action is available, which allows you to save data in the current edit session to

another resource. You can choose to save data from any resource type to any resource type®.

4 Content assist for looking up a resource is provided throughout the File Manager plug-in where applicable.

5 You cannot choose a CICS file as a target for SAVE AS action.
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@ Editor Options

Editor Options
Specify options for File Manager editor.

Resource Information for Edit and View

Resource | T5:C62D2FMS:REDEMO [#] [Lookup
Volume serial | M
Copybaook or Template

Eomszie | KEEPER.PLUGIN.TEMPLATEPECPLE)  [+| [Lookup |

Start Position Options

Start position type [none

]

Start position

Processing Options

Inplace edit O
Record sampling O
Include physical records
Skip physical records
Record limit | M
Include only selected records il
Binary record length | M
Encoding | cpd37 M
[ Edit View ] [ Cancel ]
Figure 8-12 Editor options dialog
{5 15:C52D2FM5:REDEMO. 5 =g
Navigation | [v] current | 2 | Total [ 101 Edit type | FULL
PERSONID| FIRSTHAME SURNAME PHCHE PFOSTCCDE CCOUNTRY ﬁ
1 100 Roanna Ryan (581) 2198-5666 45760 Colombia
& 101 Clayton (471) 342-2303 98900 Bolivia
3 102 Alma Massey (761) 407-1773 96309 Italy
4 103 Emily Ellis (735) 824-8349 96010 Bermuda
5 104 Talon Dickerson (865) 152-0625 52311 Hepal
& 105 EKeelie Weiss (998) 495-3164 83644 Cuba
7 106 Orlando Larsen (800) T53-0647 46120 Bhutan
] 107  September Hays (348) 332-986l 10527 Botswana
g 108 Kellie Stout (795) 932-1622 64057 Heard Island and Mcdonald Islands
10 108 Regan Murray (348) 868-3854 42302 Reunion
- Erurcre P, tazcr non nons Tacana e ]
%] m | (]
Layaut [PEOPLE || Template | KEEPER PLUGIN.TEMPLATEPECPLE) [ [ Lookup | [ apoly | [ Edit |
Formatted Mode]
=8

E Properties | & console | (8 15:05202FMs:REDEMO 22

Layout | PECPLE | current | 2 | Total [ 101
Field Picture Type Start Length Data
PERSONID EEEE zD 1 3 101
FIRSTNAME | A&(10) AN 2 10 Jocelyn
SURNRME A (10) N 14 10 Clayton
PHONE X(14) N 24 14 (471) 342-2303
POSTCODE ®(3) N 3= B 32200
COUNTRY X (44) S} 43 14 Bolivia

View Mode |Single Mode _ Insert Mode

Figure 8-13 Editor session of CICS temporary storage

IBM Problem Determination Tools for z/OS




8.2.2 Copying data using the File Manager copy utility function

Here we walk through the same copy data scenario as discussed in 8.1.2, “Copying data
using File Manager copy utility function” on page 243, but using Eclipse plug-in this time:

1.

Create a query to look up your copybooks and locate the copybooks in the Systems

Information view.

Select two copybooks (PEOPLE1 and PEOPLEZ2) and select the Template Editor option

from the context menu. This method creates a template on the fly from the selected

copybook.

When you see two instances of Template Editor opened in your workspace, save them to a
suitable data set (such as KEEPER.TEMPLATE). You must choose the SAVE AS option

so that you can use them as a template and make changes later.

(i Data Sets f‘E‘: 205 UNIX f‘E:—: Systeme Inf 52

=

8

oo BEBG-Y

=

<l

. pthfid2-2070 - V11 server

@- Action History

&-[Es cIcs

=B Data Sets

@' Browse Data Sets

- KEEPER, ==

-2 KENICHLFM*

B2 KENICHLPLUGIN, ==

----- B KENICHLPLUGIN. ADL.QSAM FE

----- B KENICHL.PLUGIN. ADL.QSAM.FB.NEW
=-E KENICHLPLUGIN. COPYBOCK.COBOL
----- B aoLccopy

----- B apLcceyz

----- B errors

----- B FMnccey

----- B evncceyz

----- B muLTIPLE

PEQPLE™
..... @ PEQPLE ﬁgTE-hh:Eﬁl

[

""" =l PeoPLZ £B compare Wizard
----- B recrz:

----- B reorz

5Z| Template Field Mapping

----- B KENICHLPL  Copy to Clipboard
----- B rkenrcHrA & Go Into

-2 KENICHLPI L
1 Refresh
----- B rencHrLp T

----- =] KENICHLPL - Rename
(- {5 KEMICHL.PL B Delete
#- (& KENICHLPL

Co T e e amees eeermaam e

Iﬁl — — I

B

W

Figure 8-14 Invocation of Template Editor from Systems Information view
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4. Create a query and select the PEOPLE2 template you created in the previous step.
5. Select Template Field Mapping from the context menu. It will bring up the Template Field

9.

Mapping Editor dialog (Figure 8-15).
Both TO and FROM template are pre-populated with PEOPLEZ2 template. Change FROM
template to PEOPLE1® (1 in the figure).

Click the Load button (located on top left of the dialog) to start field-mapping session

(2 in the figure).

Select a row for the Phone field. Click the Attributes button (3 in the figure) to bring up the
dialog for specifying attributes for the selected field.

Select Random option in the dialog and close the attribute (Figure 8-16).

10.Close the field-mapping editor dialog.

Q

Template Field-Mapping Editor

Specify field mapping information.

To template From template
Template /Copybaok | KENICHI PLUGIN. TEMPLATE(FEOPLE2) oot ook : m
Layaut |PEOPLE2 »| B PEOPLE1
[1 1 PEOPLEZ AN 1 71 I e W . |
2 2 PERSOND fo) 1 3 — | 2 T PERSONID o 1 3]
| 3 2 | SURNAME AN 4 0 | 4 2 SURNAME AN 14 10 |
|2 2| PHONE ANl “ 1) |'s 2 PHONE AN 24 14 |
| 5 2 | COUNTRY AN = ) |7 2 COUNTRY AN 43 44 |
5 = :
| |
i |
[z 3 i ; =l

Figure 8-15 Template field-mapping editor

6 You can select two templates and start the field-mapping editor. First selection is used as TO template and the

second selection is used as FROM template. In this scenario, the order is wrong, hence we selected PEOPLE2
template only.
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o

Field attribute
Specify field attribute for the selected symbol,

Field name | PHOMNE Type | AM
Start 14 Length | 14

Use attributes || Create attributes | Scrambling options

Scrambling gerfions
OrMone (®) Random (O Repeatable () Translate
[ rrovide val for the oyteeft field

Cutput Field Start Column:

Values Data Set:

() Exit

[ ox

H Cancel ]

Figure 8-16 Field attribute dialog for specifying attributes for a field in a template

11.Create a query for the CICS resource that you want to copy from (for example,
TS:C62D2FM5:RB*). Expand the query node and select the resource to copy from.

12.Right-click the resource and select Copy Wizard from the context menu. You will see the
Copy Wizard. The selected resource must be selected as the source.

13.Specify the copy destination (such as MQ:MQ72:KENICHIL.TESTQ1) (see Figure 8-17).
14.Specify templates to use for copy function (see Figure 8-18).

15.Follow the rest of wizard to specify other File Manager copy utility function parameters.

16.Now the data from the selected CICS TS queue must be copied to the specified MQ

queue.
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€3 Copy Wizard = || S

Copy Basic Settings

Enter the resource to copy from and the resource to copy to

System
System: | pthfmd2-2070

Copy Source

Resource: | TS:C62D2FM5:REDEMO [~ [Lookup |

Volume: | M

Copy Destination
Resource: | MQ:MQ72:KENICHLTESTQ! [~ [Lookup |

Volume: | M

< Back l Next > ] [ Finish l l Cancel

Figure 8-17 Copy wizard resource specification page

¥ Copy Wizard - @

Template Selection
Specify copying templates and related options

Source Template

Template: | KENICHI.PLUGIN. TEMPLATE(PEOPLE 1) M [Look_upl
Field offsets: | M
Destination Template

Template: | KENICHLPLUGIN. TEMPLATE(PEOPLE2) || [Lookup |

Field offsets: | M

[¥]Use this template"s field mapping {do not automatically map fields):

[ < Back ][ Mext = H Finish l[ Cancel

Figure 8-18 Copy wizard template specification page
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8.2.3 Comparing data using File Manager compare utility function

In this section, we demonstrate how to invoke File Manager's compare utility function to
compare two CICS TS queues from different CICS systems as we describe in 8.1.3,
“Comparing data using File Manager compare utility function” on page 247. You can always
specify different set of resources to compare by following the steps below.

1. Create a query to look up a TS queue from a CICS region (such as TS:C62D2FM5:RB* for
looking up TS queues with name starting RB at CICS system called C62D2FM5).

2. Create another query to look up a TS queue from a different CICS region (such as
TS:C63D2FM1:RB* for looking up TS queues with name starting RB at CICS system
called C63D2FM1).

3. Select two TS queues to compare in the Systems Information view (see Figure 8-19).
4. Select Compare Wizard from the context menu.

5. The selected resources must be used as NEW and OLD resources to compare in the
wizard. Follow the wizard to specify various File Manager compare utility function
parameters.

6. Press finish to invoke the compare utility function. The result is displayed in your local text
editor.

U, Data Sets | Bx z/os UNIX | 15 Systems Inf 532 =g
BEE G-~

= | pthfmd2-2070 - V11 server
+ 'ﬁﬂ» Action History
=-[ads CICS
+-[Z> Browse CICS Systems
o[l Co202FMS
=5 TS:C62D2FM5:RE®
7 REDEMO
- [l Ce3D2FM1
= :’ﬁws:gaszrvu:RB“

& R e
#-§5 Data Sets &~ Compare Wizard
+ rﬁrl‘ Message QUE
= UMIX System

+- [P Browse F .
t Refresh

Copy to Clipboard

] Properties

Figure 8-19 Invoking File Manager compare wizard against two CICS TS queues from different CICS
systems
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Java Fault Analyzer

In this chapter we discuss how to use Fault Analyzer to analyze dumps from a Java virtual
machine.
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9.1 Analyzing Java dumps with Fault Analyzer

In this section we discuss how to use Fault Analyzer to analyze dumps from a Java virtual
machine

9.2 Obtaining a dump from a JVM

260

In the chapter “Real-time analysis” of the IBM Fault Analyzer for z/0OS User’s Guide and
Reference, there are two ways of obtaining a Java dump. For this Redbooks publication, we
will use the -Xdump option available to IBM Java environments.

Consider the Java program in Figure 9-1.

public class RedbookGCD
{
public static void main( String [] args )
{
System.out.println( "GCD of " + args[0] + " and " + args[l] );

new RedbookGCD() .gcd( Long.parseLong( args[0] ), Long.parseLong( args([l] ) );
}

private void gcd( long _one, long _two

{
System.out.println( "Recurse: " + _one + " " + two );
if( _one > two )
{

this.gcd( _two, one % _two );

this.gcd( _one, _two % _one );

}

Figure 9-1 RedbookBatch.java
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The main method takes two arguments as Integers and calls the gcd method. The ged
method recursively calls itself. Eventually one of the arguments will reach 0, which is not

treated as the final state of the recursive definition. An exception will be thrown (Figure 9-2).

$ java RedbookGCD 9832984798732984 12321453153

GCD of 9832984798732984 and 12321453153

Recurse: 9832984798732984 12321453153

Recurse: 12321453153 9288872323

Recurse: 9288872323 3032580830

Recurse: 3032580830 191129833

Recurse: 191129833 165633335

Recurse: 165633335 25496498

Recurse: 25496498 12654347

Recurse: 12654347 187804

Recurse: 187804 71479

Recurse: 71479 44846

Recurse: 44846 26633

Recurse: 26633 18213

Recurse: 18213 8420

Recurse: 8420 1373

Recurse: 1373 182

Recurse: 182 99

Recurse: 99 83

Recurse: 83 16

Recurse: 16 3

Recurse: 3 1

Recurse: 1 0

Exception in thread "main" java.lang.ArithmeticException: divide by zero
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.gcd(RedbookGCD. java:15)
at RedbookGCD.main(RedbookGCD.java:7)

N AN AN N AN N N N N N N N N N N N~ o~

Figure 9-2 Recursive GCD function not finishing upon reaching 0.
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To capture a dump using the Xdump option, we need to understand, first of all, what event we
want a dump to be created for. In this case, we want to capture the dump when the exception
is thrown. The next question is, what kind of exception we want to capture a dump on the
event of a throw; it is java.lang.ArithmeticException.

The modified command line to run the program is shown in Figure 9-3.

java -Xdump:system:events=throw,filter=*Arithmetic* RedbookGCD 9832984798732984
12321453153

Figure 9-3 Command line

It will result in a dump in dataset KYKWAN.JVM.TDUMP.KYKWAN5.D111018.T070510 in this
example. You can supply options for Java to create a custom name, and to immediately run a
program on that dump. The chapter “Using dump agents” of the manual Java Diagnostics
Guide explains in detail what the supported events are, and specific options for each kind of
event and the IBM Fault Analyzer for z/OS User’'s Guide and Reference explains how to
configure Java to call Fault Analyzer on the generated dump.

Analyzing a Java dump is exactly the same as with any normal interactive dump re-analysis.
When a Java dump is analyzed, a DTFJ process is started in parallel (Figure 9-4), which
might not be completed for a few minutes.

Confirm Java Fault Entry Reanalysis Line 1 Col 1 76
Command ===> Scroll ===> (SR

Java DTFJ processing has not yet completed for this fault entry.

Press Enter to continue reanalysis with incomplete Java information, or
press PF3/PF12 to cancel.

*** Bottom of data.

Fl=Help F3=Exit F5=RptFind F7=Up F8=Down F12=Cancel

Figure 9-4 Wait for DTFJ processing to finish
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When DTFJ processing has finished, the main interactive re-analysis panel shows the new

option Java Information (Figure 9-5).

File View Services Help

Interactive Reanalysis Report

Line 1 Col 1 132

Command ===>
Scroll ===> CSR

JOBNAME: KYKWAN5 ABEND: n/a FAE1 2011/10/18 15:05:10

Fault Summary:
No abend could be determined--possible Toop or wait situation.

Select one of the following options to access further fault information:
1. Synopsis

. Event Summary

. Java Information

. Storage Areas

. Language Environment Heap Analysis

. Abend Job Information

. Fault Analyzer Options

No O swWwN

***% Bottom of data.

*FAULTA

Module /apc/java531-UK53749/usr/1pp/java/Jd5.0/bin/1ibj9prt23.so offset X'716':

Fl=Help F3=Exit F4=Dsect F5=RptFind F6=Actions F7=Up F8=Down  F10=Left

F11=Right

Figure 9-5 Updated main panel with Java information option
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The Java Information panel shows the state of the JVM at the time of the dump, including
environment variables, the JVM command line argument, and threads active at the time of the
dump (Figure 9-6).

File View Services Help

Java Information

Line 32 Col 1 132

Command ===>

Scroll ===> CSR

JOBNAME: KYKWAN5  ABEND: n/a FAE1 2011/10/18 15:05:10
Java VM init args

args

arg=-Xjcl:jclscar_23
arg=-Dcom.ibm.oti.vm.bootstrap.1ibrary.path=/apc/java531-UK53749/usr/1pp/java/J5.0/bin
arg=-Dsun.boot.1ibrary.path=/apc/java531-UK53749/usr/1pp/java/J5.0/bin

arg=-Djava.library.path=/apc/java531-UK53749/usr/1pp/java/J5.0/bin:/apc/java531-UK53749/usr/1pp/java/J5.0/bin/clas
sic/libjvm.so:

/apc/java531-UK53749/usr/1pp/java/Jd5.0/bin/classic:/apc/java531-UK53749/usr/1pp/java/J5.0/bin/:/u/kykwan/java_test
:/1ib:/usr/1ib

:/apc/javab31-UK53749/usr/1pp/java/d5.0/bin:/apc/javab31-UK53749/usr/Tpp/java/Jd5.0/bin/classic:/u/kykwan/idijlib:.

arg=-Djava.home=/apc/java531-UK53749/usr/1pp/java/J5.0
arg=-Djava.ext.dirs=/apc/java531-UK53749/usr/Tpp/java/J5.0/1ib/ext
arg=-Duser.dir=/u/kykwan/java_test

arg=_j2se_j9=70912

arg=-Xdump

arg=vfprintf

arg=-Xdump:system:events=throw, filter=*Arithmetic*
arg=-Dinvokedviajava

arg=-Djava.class.path=/u/kykwan/java_test:/apc/java531-UK53749/usr/1pp/java/d5.0/Tib/tools.jar:/u/kykwan/idijlib/1
DIServer.jar:/

u/kykwan/idijlib/1og4j-1.2.14.jar:

arg=vfprintf

arg=_port_library

Java threads with traceback information
Call trace for thread: main

Method Location
RedbookGCD.gcd RedbookGCD. java:15
RedbookGCD.gcd RedbookGCD.java:15
RedbookGCD.gcd RedbookGCD.java:15
RedbookGCD.gcd RedbookGCD.java:15
RedbookGCD.gcd RedbookGCD.java:15
RedbookGCD.gcd RedbookGCD.java:15
RedbookGCD.gcd RedbookGCD. java:15
RedbookGCD.gcd RedbookGCD.java:15
Fl=Help F3=Exit F4=Dsect F5=RptFind F6=Actions F7=Up F8=Down F10=Left F1l1=Right
*FAULTA

Figure 9-6 Java information panel showing JVM arguments and thread call trace
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The Event Summary panel is reworked to show Java events in place of legacy events
generated by the operation of the JVM runtime (Figure 9-7). The events work as normal. Java
source, if available according to the requirements in the IBM Fault Analyzer for z/OS User’s
Guide and Reference, will be displayed in the event’s details panel (Figure 9-8) and is
reachable through the source line hotspot (Figure 9-9).

File View Services Help

Event Summary

Top of data

Command ===>
Scroll ===> CSR

JOBNAME: KYKWAN5 ABEND: n/a FAE1 2011/10/18 15:05:10

Event Fail Module Program EP

# Type Point Name Name Name Event Location (*) Description

1 Call CEEPLPKA n/a CEEBBEXT E+1B8 BOOTSTRAP MODULE FOR Language Environment;
From LPA

2 Call CELHV003 n/a EDCZHINV E+B4 CRTL Main invocation event XPLINK; From not
determined

3 >>> XPLink CEEPLPKA n/a n/a M+1CBD44 CEL Common Runtime; From LPA

4 Call java main main E+2AF4 From
/apc/java531-UK53749/usr/1pp/java/J5.0/bin/

5 Java n/a n/a RedbookGCD.main

L#7 From not determined
6 Call 1ibj9vm23.so

triggerExceptionThrowEvent
triggerExceptionThrowEvent
E+2C From

/apc/javab31-UK53749/usr/1pp/java/d5.0/bin/

Figure 9-7 Showing the Java event
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File View Services Help

Event 5 of 18: Java

Line 1 Col 1 132

Command ===>

Scroll ===> CSR

JOBNAME: KYKWAN5 ABEND: n/a FAE1 2011/10/18 15:05:10

Previous Event Details

This event occurred in Class RedbookGCD Method main.

Java source from /u/kykwan/java_test/RedbookGCD. java:

Source

Line #
-5 public class RedbookGCD
-4 {
-3 .public static void main( String [] args )
-2 .
-1 ..System.out.printin( "GCD of " + args[0] + " and " + args[1] );

000007 ..new RedbookGCD().gcd( Long.parseLong( args[0] ), Long.parseLong( args[1] ) );

+1 .}

+2

+3 .private void gcd( Tong _one, long _two )

+4

+5 ..System.out.printIn( "Recurse: " + one + " " + two );

The class static variable information is not available.
The object instance variable information is not available.

Next Event Details

*** Bottom of data.

Fl=Help F3=Exit F4=Dsect F5=RptFind F6=Actions F7=Up F8=Down  F10=Left
*FAULTA

F11=Right

Figure 9-8 The Java source surrounding the Java event
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File View Services Help

RedbookGCD.main Java Source
Line 1 Col 1 132

Command ===>

Scroll ===> CSR

JOBNAME: KYKWAN5 ABEND: n/a

FAE1 2011/10/18 15:05:10

Java source from /u/kykwan/java_test/RedbookGCD. java.

Source
Line #
000001
000002 public class RedbookGCD
000003

000004 .public static void main( String [] args )

000005 . {

000006 ..System.out.printIn( "GCD of " + args[0] + " and " + args[1] );
000007 ..new RedbookGCD().gcd( Long.parseLong( args[0] ), Long.parseLong( args[1] ) );

000008 .}

000009

000010 .private void gcd( long _one, Tong _two )

000011 .{

000012 ..System.out.printIn( "Recurse: " + one +" " + two );

000013 ..if( _one > _two )
000014 .. {

000015 ...this.gcd( _two, _one %

000016 ..}
000017 ..else
000018 .. {

000019 ...this.gcd( _one, _two %

000020 ..}
000021 .}
000022 }

*** Bottom of data.

Fl=Help F3=Exit F4=Dsect
*FAULTA

_two );

_one );

F5=RptFind F6=Actions F7=Up

F8=Down F10=Left F1l1=Right

Figure 9-9 The complete Java source
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Related publications

The publications listed in this section are considered particularly suitable for a more detailed
discussion of the topics covered in this book.

IBM Redbooks publications

The following IBM Redbooks publications provide additional information about the topic in this
document. Note that some publications referenced in this list might be available in softcopy
only:

» IBM Application Development and Problem Determination Tools V7 for System z:
Application Performance Analyzer, Debug Tool Ulilities and Advanced Functions, Fault
Analyzer, File Export, File Manager, and Workload Simulator, SG24-7372

» IBM Application Development and Problem Determination, SG24-7661

» CICS Explorer, SG24-7778

» Extend the CICS Explorer: A Better Way to Manage Your CICS, SG24-7819
You can search for, view, download or order these documents and other Redbooks

publications, Redpaper publications, Web Docs, draft and additional materials, at the
following website:

ibm.com/redbooks

Online resources

These websites are also relevant as further information sources:
» Problem Determination Tools plug-ins software download sites:

http://www-01.1ibm.com/software/htp/cics/explorer/download/
http://www-01.ibm.com/software/awdtools/deployment/pdtplugins/

» Problem Determination Tools libraries:

http://www-01.ibm.com/software/awdtools/apa/library/
http://www-01.1ibm.com/software/awdtools/debugtool/library/
http://www-01.1ibm.com/software/awdtools/faultanalyzer/library/
http://www-01.1ibm.com/software/awdtools/filemanager/Tibrary/
http://www-01.ibm.com/software/awdtools/workloadsimulator/library/

Help from IBM

IBM Support and downloads:

ibm.com/support

IBM Global Services:

ibm.com/services
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