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Chapter 1. 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

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

1
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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/I is provided to enable you to monitor production applications.

1.2.1  Application Performance Analyzer for z/OS V11.1

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 R02 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. 
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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

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 CI 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.
Chapter 1. Introduction to the IBM Problem Determination Tools 3



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

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/OS

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 II 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

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 MVS™ 
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

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/OS

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

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. 
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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.
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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.
� Edit a 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

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.ibm.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

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.ibm.com/software/awdtools/deployment/pdtplugins/

Application Performance Analyzer
This plug-in encompasses both the Observation Request and Reporting functions, including 
the R02 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

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.ibm.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: 

� 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

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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Chapter 2. 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.

2
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2.1  CICS Explorer: Overview

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.

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.

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 

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

Table 2-2   Capabilities - CICSPlex SM CICS version 3

Feature Example Views Actions

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

Administration
(CSD Post-GA)

Transaction Definitions All Basic � Create
� Update
� Install
� Delete
� Add/Remove

Topology CICSPlex Subset No

RTA Events RTA Outstanding 
Events

Small subset No

WLM Active Workloads Small subset No

Monitoring Active Monitor 
Specifications

N/A N/A

Feature Example Views Actions

Operations Regions Large subset (40+) No

Administration
CICSPlex SM Only

Transaction Definitions All Basic No

Topology CICSPlex Subset No

RTA Events RTA Outstanding 
Events

Small subset No
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Table 2-3   Capabilities - CICS Single Server CICS version 4.1

CICS Explorer also displays Events and Active Workloads in a CICSPlex 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. 

WLM Active Workloads Small subset No

Monitoring Active Monitor 
Specifications

N/A N/A

Feature Example Views Actions

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

Administration
(CSD Post-GA)

Transaction Definitions All Basic � Create
� 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

Feature Example Views Actions
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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

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.

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. 

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. 

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.

Connections: CMCI connections are only available to regions running CICS Transaction 
Server Version 4.1.
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These capabilities are shown in Figure 2-5. 

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. 

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.
� Linux is 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.

Figure 2-7   Windows view

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

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.

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

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

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.

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.
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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. 

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.

CICS Explorer updates: All CICS Explorer updates will be available from this website:

http://download.boulder.ibm.com/ibmdl/pub/software/htp/cics/updates/explorer/
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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/ibmdl/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.

5. Click Add.

6. 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.

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.

Important: Due to issues surrounding the update mechanism, do not allow CICS Explorer 
to save your password when connecting to an update site.
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To update CICS Explorer from an archive file, proceed as follows:

1. Download the archive file to your local machine, into a location that you can remember.

2. From the Help menu, select Software Updates. 

3. From the Available Software tab, select Manage Sites. 

4. Click Add, and then click Archive.

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

6. Click Open, and then click OK.

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.

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.

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

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.

2. Make your customizations.

3. Export the created workspace to an archive.

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/ 

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

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.

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.

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.

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

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.

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.
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2.8  Plug-ins

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.ibm.com/software/awdtools/apa/

The Debug Tool plug-in is available on the following website:

http://www-01.ibm.com/software/awdtools/debugtool/

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

http://www-01.ibm.com/software/awdtools/faultanalyzer/

Proceed as follows:

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

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

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.

Figure 2-13   Add Site window
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4. Click OK to close the pop-up.

5. Click OK to close the Available Software Sites window.

6. In the Available Software Tab, select the plug-in that you want to install, as shown in 
Figure 2-14.

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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Chapter 3. 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.

3

© Copyright IBM Corp. 2010, 2012. All rights reserved. 39



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.

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

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).

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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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.

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.

3.2.3  Fault 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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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 Environment and 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.

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

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). 

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

Detailed instructions for performing these tasks can be found in the “Customizing your 
full-screen session” chapter of the User’s Guide.
46 IBM Problem Determination Tools for z/OS



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).

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.

Figure 3-8   Setting FM preferences 
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Chapter 4. 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. 

4
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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.ibm.com/software/awdtools/deployment/pdtplugins/

Rational Developer for System z users: The existing plug-in interfaces to Fault Analyzer 
and FIle 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. 

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).

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.

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).

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). 

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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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.

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

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).

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).

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. 

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.

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).

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. 

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). 

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. 

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). 

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)

Figure 4-18   Open perspective

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

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).

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).

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. 

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).

Figure 4-23   APA connected to host

4.2.3  Working with the APA perspective

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).

Figure 4-24   Main menu action bar
66 IBM Problem Determination Tools for z/OS



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). 

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).

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). 

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). 

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). 

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.

Figure 4-30   New observation
Chapter 4. Using the IBM Problem Determination Tools Graphical User Interfaces 69



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

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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Figure 4-32   Observation preview

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).

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).

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

Figure 4-36   Filter Observations button

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). 

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 ReqNum (Figure 4-39). 

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). 

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).

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).

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).

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).

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).

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 

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).

Figure 4-47   Select File Manager views

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

Figure 4-48   Perspective with File Manager views
82 IBM Problem Determination Tools for z/OS



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).

Figure 4-49   Save Perspective As

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

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). 

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). 

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

.

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). 

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. 
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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).

Figure 4-55   Add Data Set Query

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

Action Description
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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).

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).

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).

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/OS 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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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 *, **, and % as wild cards in the filter.
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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).

Figure 4-60   Formatted Editor Mode

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

Figure 4-61   Character Editor Mode
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� 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). 

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).

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.

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). 

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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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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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).

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).

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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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). 

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).

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).

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. 

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). 

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. 

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. 

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).

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).

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). 

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).

Figure 4-81   Selecting, ordering and holding fields example
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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. 

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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Figure 4-83   Open Perspective

2. Select Debug Tool (Figure 4-84).

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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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).

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). 

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).

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).

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.
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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).

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).

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). 

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.

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. 

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/I, 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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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.

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).

Figure 4-97   Add Breakpoint menu
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The breakpoint types in are supported when debugging System z applications are listed in 
Table 4-3.

Table 4-3   Breakpoint descriptions

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.

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.

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
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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).

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.

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 
Into

The debugger issues a Step Into action repeatedly. You can control the 
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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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).

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.

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 
Entry Point

Enter the name of the function or entry point that you are searching for.

Add Watch 
Breakpoint

Set up a “Watch Breakpoint” with the wizard that pops up. Set up number of 
bites to watch and frequency. 

Monitor 
Expression

Select a thread that has the expression you want to monitor, and the tool places 
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 
Lookup Path

Allows you to edit the path used to locate source files.

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

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.

The server listens on a specified TCP/IP port for requests coming from the plug-in. The port 
number used must be greater than 10241 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.

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

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.

1  The IANA (Internet Address Naming Authority) and z/OS TCPIP reserves the ports 1024 and below.

Tip: When updating the plug-in, there are usually changes to host components as well.
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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. 

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. 
Chapter 4. Using the IBM Problem Determination Tools Graphical User Interfaces 125



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). 

Figure 4-105   FA Artifacts 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. 

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).

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).

Figure 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).

Figure 4-108   Authentication dialog with remembered 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).

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.

Figure 4-110   Retrieve ISPF Profile pop-up

Table 4-7 describes these fields for information retrieval. 

Table 4-7   Retrieve ISPF Profile field descriptions

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).

Field Names Description

Existing 
Connection

Name of the connection profile. The ISPF profile information is retrieved from 
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).
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Figure 4-111   fList of views defined in a view dataset on the host

4.5.3  Fault Analyzer Detailed view

The Detailed view (Figure 4-112) displays the summary of fault entries contained in the 
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.

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

4.5.4  Working with older fault entries

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.

Figure 4-113   Invalid Fault Entry pop-up

Action Name Description

Column 
Configuration

Opens the column configuration dialog to manage named configurations

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. 
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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. 

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 
• Time 
• Job ID 
• Job name 
• Job step name 
• 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).

Figure 4-115   Outline 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).

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. 

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.

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).

Figure 4-119   Text search
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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).

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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Chapter 5. 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.

5
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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.

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 (RDBKC01), 
which calls a PL/I program (RDBKP01) 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.

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.

Figure 5-3   Fault Entry List

The fault entry created for our abend is F00013. 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 next to the F00013 fault entry.

The Interactive Reanalysis Report shown in Figure 5-4 is displayed.

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 on the command line.

b. Tab the cursor to the 2 option, then press Enter. 

The Event Summary is displayed in Figure 5-5.

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 RDBKP01 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.

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).

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.

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.

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.

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.

Figure 5-11   Add new History file
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A prompt for connection details will be shown, as in Figure 5-12.

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.

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.

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.

Figure 5-15   Artifacts 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.

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.

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.

Figure 5-18   Invalid fault entry

11.Click Yes to proceed to the FA Invocation Options Page shown in Figure 5-19.

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 F00013 is shown in this view (Figure 5-20).

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 ADRIAN2, which is shown as being disabled. 
Right-click this file and select Enable, as shown in Figure 5-21.

Figure 5-21   Enable file

The Perform ENABLE Operation window is displayed, as shown in Figure 5-22.

Figure 5-22   Perform enable option
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3. Click OK to perform the enable operation. Note that the status of the ADRIAN2 file has 
now changed to enabled, as shown in Figure 5-23.

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 ADRIAN2 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.

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.

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.

Figure 5-26   CICS file entry panel

5. On the Edit CICS File Entry Panel, type the following information:

– ADRIAN2 in the File name field
– REDBOOK.SOURCE.PLI in the Copybook Data set name field
– RDBKP01 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.

Figure 5-27   Contents of dataset
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As shown in Figure 5-27, the value in the first record is 0 (circled in red). 

6. To correct this situation, we change the value to 1, as shown in Figure 5-28.

Figure 5-28   Change from 0 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 

All data correctly validated..
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5.3  Using Debug Tool with CICS

The test program that we use in this scenario consists of a COBOL program (RDBKC01), 
which calls a PL/I program (RDBKP02) 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.

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.

Figure 5-30   Fault in 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.

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
– RDBKP02 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.

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.

Figure 5-33   Command line enter, AT CHANGE I WHEN I = 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.

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. As in 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.

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 UI daemon listener button and select Change Port as 
shown in Figure 5-36.

Figure 5-36   Change Port 
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The Preferences window is displayed as shown in Figure 5-37.

Figure 5-37   Preferences

6. Type the port number for the CICS region, in our case, 8899, and click OK. Then click the 
Debug UI daemon listener button again and select the option to listen on this port number, 
as shown in Figure 5-38.

Figure 5-38   New Port 8989

7. Start the abending transaction from the CICS terminal. 
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Shortly afterwards, the CICS Explorer Debug Tool perspective will start initializing and look 
similar to the window shown in Figure 5-39.

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.

Figure 5-40   Add breakpoint

The Add a Watch Breakpoint window is displayed as shown in Figure 5-41.

Figure 5-41   Add a watch breakpoint

10.Type I in the 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.

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.

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 (RDBKC01), 
which calls a PL/I program (RDBKP03) 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.

Figure 5-44   Create a new observation 
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This produces the Schedule New Measurement display, as shown in Figure 5-45.

Figure 5-45   Schedule New Measurement display

3. Enter the following values:

– In the 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.

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.

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.

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.

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.

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.

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.

Figure 5-52   CPU Usage by Module report

We can see that the RDBKP03 module is responsible for using the most CPU time. 
Chapter 5. Using IBM Problem Determination Tools with CICS 173



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.

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 A01 on the command line, and press Enter.

12.This produces the Source Program Mapping display, as shown in Figure 5-54.

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.

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.

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.

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.

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.

Figure 5-59   Connect APA

The Logon to z/OS window is displayed, as shown in Figure 5-60.

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.

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.

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.

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.

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.

Figure 5-65   Download reports

Shortly thereafter, the reports are presented in the report view, as shown in Figure 5-66.

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.

Figure 5-67   CPU Usage by Module 

We can see that the vast majority of the CPU time was spent in module RDBKP03. 

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 RDBKP031.

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).

Figure 5-69   CDAT transaction
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2. Select B for birthday calculation, and enter a date. Press Enter (Figure 5-70).

Figure 5-70   Selecting option B 

3. Birthday results are displayed. (Figure 5-71). 

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).

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).

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). 

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). 

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).

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).

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).

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).

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).

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.

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. 

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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Chapter 6. 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.

6
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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.

Figure 6-1   JCL used

In our example, the job fails, resulting in an 0C7, as shown in Figure 6-2.

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.

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).

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.

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.

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.

Figure 6-7   Option 3

3. Tab to the yellow highlighted CUSTFILE File Name as shown in Figure 6-8 and press 
Enter.

Figure 6-8   Select CUSTFILE

4. Tab to the yellow highlighted Data Set Name, as shown in Figure 6-9, and press Enter.

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.

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”.

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.

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).

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).

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).

Figure 6-15   Connection details
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3. Specify the name of the history file (Figure 6-16).

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.

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).

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).

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 F00003, as seen in Figure 6-20.

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).

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.

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 S0C7 
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.

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.

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.

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.

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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4. With the cursor on the command line or in the source window, press PF10, to get the 
panel displayed in Figure 6-27.

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.

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).

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.

.

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. Issue the LIST CUST-REC command. The result can be seen in Figure 6-31.

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).

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 UI daemon, and select Get 
Workstation IP from the pull-down menu (Figure 6-33).

Figure 6-33   get Workstation IP

The workstation IP address is then displayed, so we make a note of it (Figure 6-34).

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.

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.

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. First, invoke File Manager from an ISPF session (typically by entering FM from an ISPF 
session). 

2. From the File Manager Primary Option Menu, select option 2, as shown in Figure 6-37.

Figure 6-37   FM primary menu
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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.

Figure 6-38   Edit Entry panel

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.

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.

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.

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.

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.

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 SAM3, 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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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. Identify 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.

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.

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.

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 ReqNum field on the left of this observation.

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.

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 C02 report making it easy to see what lines of code the program spent the 
most time executing.

Figure 6-50   C02 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.

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).

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).

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.

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.

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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Chapter 7. 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.

7
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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.ibm.com/software/awdtools/filemanager/library/

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.

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.

//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
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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.

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.

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

Figure 7-4   Before CHG_OUT

//*-+----1----+----2----+----3----+----4----+----5----+----6----+----7--
//SYSIN    DD  * 
$$FILEM DSC PROC=* 
 CHG_OUT('Holly','Hollie',0,1,0,'') 
/+ 
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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.

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.

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.
Chapter 7. File Manager with Batch 229



Figure 7-7   DSP and FLD

The output in SDSF is displayed in Figure 7-8. Notice at the bottom of the report, the 
FMNBE082 message says that three records were printed.

Figure 7-8   Three records printed

//*-+----1----+----2----+----3----+----4----+----5----+----6----+----7--
//SYSIN    DD  * 
$$FILEM SET HEADERPG=NO,PAGESIZE=60,PRTTRANS=ON,PRINTLEN=80 
$$FILEM DSP  INPUT=DD01, 
$$FILEM      NLRECS=3, 
$$FILEM      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 
/+ 
230 IBM Problem Determination Tools for z/OS



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.

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.

Figure 7-10   Search for THIS and THAT or SAM1

//*-+----1----+----2----+----3----+----4----+----5----+----6----+----7--
//SYSIN    DD * 
$$FILEM FCH MEMBER=*,PROC=* 
  IF (FLD_CO(,,U,'THIS') & FLD_CO(,,U,'THAT')) | , 
      FLD_CO(,,U,'PGM=SAM1') THEN , 
      RETURN PROCESS MEMBER 
  ELSE RETURN DROP 
/+ 
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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 
FMDSP01 only has the string “SAM1”.

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.

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 output 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.

Figure 7-13   DSC and FLD_OUT

Figure 7-14 shows the vales in the two fields referenced by #11(1) and #11(2).

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.

Figure 7-15   After FLD_OUT

//*-+----1----+----2----+----3----+----4----+----5----+----6----+----7--
//SYSIN    DD  * 
$$FILEM DSC PROC=* 
 FLD_OUT(77,5,82,5) 
/+ 
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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.

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 DD01O. The File Manager default DDs for DSC are 
DDIN and DDOUT. You can use other DD names by re-directing INPUT and OUTPUT.

Figure 7-17   DSC and FLDI

//*-+----1----+----2----+----3----+----4----+----5----+----6----+----7--
//SYSIN    DD  * 
$$FILEM DSC  INPUT=DD01, 
$$FILEM      OUTPUT=DD01O, 
$$FILEM      PROC=* 
 IF FLDI(1,0,C,'CU','HOLLY'), 
  & FLDI(1,0,C,'CO','Wood') 
 THEN DO 
  RETURN 
 END 
 RETURN DROP 
/+ 
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The input file shows record number 47 (at the top of the display) of 100 records in 
Figure 7-18.

Figure 7-18   Record number 47

The output file in Figure 7-19 contains the one record that met the search criteria.

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.

Figure 7-20   Copy records
Chapter 7. File Manager with Batch 235



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.

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.

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 “ZZZZ” followed by a single number.

Figure 7-23   Output

//*-+----1----+----2----+----3----+----4----+----5----+----6----+----7--
//SYSIN    DD  * 
$$FILEM DSC  INPUT=DD01, 
$$FILEM      OUTPUT=DD01O, 
$$FILEM      PROC=* 
 IF FLDO(1,0,C,'CO','1001') 
 THEN DO 
  OVLY_OUT('YYYY',1) 
 END 
 ELSE DO 
  OVLY_OUT('ZZZZ',1) 
 END 
/+ 
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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.

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.

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.

Figure 7-26   DSEB and TALLY

//*-+----1----+----2----+----3----+----4----+----5----+----6----+----7--
$$FILEM DSU PROC=*             
   TALLY(23,5,P,'ACCT-BALANCE')
   TALLY(28,2,B,'ORDERS-YTD') 

//*-+----1----+----2----+----3----+----4----+----5----+----6----+----7--
$$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 
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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.

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.

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 DD01O otherwise the record is written to DD02O.

Figure 7-29   DSC function

//*-+----1----+----2----+----3----+----4----+----5----+----6----+----7--
//SYSIN    DD  * 
$$FILEM DSC  INPUT=DD01, 
$$FILEM      OUTPUT=DD01O, 
$$FILEM      PROC=* 
 IF FLDI(1,0,C,'CO','01001','40045') 
 THEN DO 
  WRITE(DD01O) 
 END 
 ELSE DO 
  WRITE(DD02O) 
 END 
 RETURN DROP 
/+ 
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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.

Figure 7-30   Option 3.4 from File Manager

Figure 7-31 shows only the records containing the two strings “01001” or “40045”.

Figure 7-31   Shows results

Figure 7-32 shows all 98 records that did not contain the strings “01001” or “40045”.

Figure 7-32   all records 

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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Chapter 8. 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 resources1. 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)

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.

8

1  Support for CICS resources was added to File Manager Base component via APAR PM47010.
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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:

Figure 8-1   File Manager editor entry panel - specify different types of resources

� Specifying the WebSphere MQ:

MQ:manager-id:queue-name

– MQ: 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.

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. 
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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 People1.                           
   03 PersonID              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)’.

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(PEOPLE2)’).

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. 

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 ‘e’ 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(PEOPLE2)’ 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.

Figure 8-5   Copy utility data source specification panel (FROM).

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.

Figure 8-7   Compare utility - OLD resource specification panel
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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 view2. 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 server3. This allows you to navigate to a different CICS 
resource.

2. 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 - “FI:applid:A*”). Such queries are 
grouped together by the CICS System.

3. Browse Data Sets: If you expand this node, you can see all data sets with your user name 
as their high-level qualifier.

4. Browse MQ Manager: If you expand this node, you will see all WebSphere MQ queue 
managers that are known to File Manager server. 

5. 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.

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. In the 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.

Figure 8-10   Lookup Resource dialog for looking up the CICS system name

4. Select OK and expand the query node in the Systems Information view.

5. 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 assist4. 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.

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 type5.

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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Figure 8-12   Editor options dialog

Figure 8-13   Editor session of CICS temporary storage
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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. 

2. Select two copybooks (PEOPLE1 and PEOPLE2) and select the Template Editor option 
from the context menu. This method creates a template on the fly from the selected 
copybook. 

3. 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.

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 
Mapping Editor dialog (Figure 8-15).

6. Both TO and FROM template are pre-populated with PEOPLE2 template. Change FROM 
template to PEOPLE16 (1 in the figure).

7. Click the Load button (located on top left of the dialog) to start field-mapping session 
(2 in the figure).

8. 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.

9. Select Random option in the dialog and close the attribute (Figure 8-16).

10.Close the field-mapping editor dialog.

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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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:KENICHI.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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Figure 8-17   Copy wizard resource specification page

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.

Figure 8-19   Invoking File Manager compare wizard against two CICS TS queues from different CICS 
systems
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Chapter 9. Java Fault Analyzer

In this chapter we discuss how to use Fault Analyzer to analyze dumps from a Java virtual 
machine.

9
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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

In the chapter “Real-time analysis” of the IBM Fault Analyzer for z/OS 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.

Figure 9-1   RedbookBatch.java

public class RedbookGCD
{

public static void main( String [] args )
{

System.out.println( "GCD of " + args[0] + " and " + args[1] );
new RedbookGCD().gcd( Long.parseLong( args[0] ), Long.parseLong( args[1] ) );

}

private void gcd( long _one, long _two )
{

System.out.println( "Recurse: " + _one + " " + _two );
if( _one > _two )
{

this.gcd( _two, _one % _two );
}
else
{

this.gcd( _one, _two % _one );
}

}
}
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The main method takes two arguments as Integers and calls the gcd method. The gcd 
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).

Figure 9-2   Recursive GCD function not finishing upon reaching 0.

$ 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) 
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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.

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.

Figure 9-4   Wait for DTFJ processing to finish

java -Xdump:system:events=throw,filter=*Arithmetic* RedbookGCD 9832984798732984 
12321453153

 Confirm Java Fault Entry Reanalysis                        Line 1 Col 1 76  
 Command ===>                                              Scroll ===> CSR   
                                                                             
 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.                                                         
                                                                             
                                                                             
                                                                             
                                                                             
                                                                             
                                                                             
                                                                             
                                                                             
                                                                             
                                                                             
                                                                             
                                                                             
  F1=Help     F3=Exit     F5=RptFind  F7=Up       F8=Down    F12=Cancel 
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When DTFJ processing has finished, the main interactive re-analysis panel shows the new 
option Java Information (Figure 9-5).

Figure 9-5   Updated main panel with Java information option

 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:                                                                                                                     
 Module /apc/java531-UK53749/usr/lpp/java/J5.0/bin/libj9prt23.so offset X'716':                                                     
 No abend could be determined--possible loop or wait situation.                                                                     
                                                                                                                                    
 Select one of the following options to access further fault information:                                                           
   1. Synopsis                                                                                                                      
   2. Event Summary                                                                                                                 
   3. Java Information                                                                                                              
   4. Storage Areas                                                                                                                 
   5. Language Environment Heap Analysis                                                                                            
   6. Abend Job Information                                                                                                         
   7. Fault Analyzer Options                                                                                                        
                                                                                                                                    
 *** Bottom of data.                                                                                                                
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
  F1=Help     F3=Exit     F4=Dsect    F5=RptFind  F6=Actions  F7=Up       F8=Down    F10=Left    F11=Right                          
   *FAULTA 
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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).

Figure 9-6   Java information panel showing JVM arguments and thread call trace

 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.library.path=/apc/java531-UK53749/usr/lpp/java/J5.0/bin                                           
   arg=-Dsun.boot.library.path=/apc/java531-UK53749/usr/lpp/java/J5.0/bin                                                           
   
arg=-Djava.library.path=/apc/java531-UK53749/usr/lpp/java/J5.0/bin:/apc/java531-UK53749/usr/lpp/java/J5.0/bin/clas
sic/libjvm.so: 
   
/apc/java531-UK53749/usr/lpp/java/J5.0/bin/classic:/apc/java531-UK53749/usr/lpp/java/J5.0/bin/:/u/kykwan/java_test
:/lib:/usr/lib 
   
:/apc/java531-UK53749/usr/lpp/java/J5.0/bin:/apc/java531-UK53749/usr/lpp/java/J5.0/bin/classic:/u/kykwan/idijlib:.
:              
   arg=-Djava.home=/apc/java531-UK53749/usr/lpp/java/J5.0                                                                           
   arg=-Djava.ext.dirs=/apc/java531-UK53749/usr/lpp/java/J5.0/lib/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/lpp/java/J5.0/lib/tools.jar:/u/kykwan/idijlib/I
DIServer.jar:/ 
   u/kykwan/idijlib/log4j-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                                                                                                 
  F1=Help     F3=Exit     F4=Dsect    F5=RptFind  F6=Actions  F7=Up       F8=Down    F10=Left    F11=Right                          
   *FAULTA 
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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).

Figure 9-7   Showing the Java event

 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/lpp/java/J5.0/bin/               
  5 Java               n/a      n/a      RedbookGCD.main                                                                            
                                                  L#7                From not determined                                            
  6 Call               libj9vm23.so                                                                                                 
                                triggerExceptionThrowEvent                                                                          
                                         triggerExceptionThrowEvent                                                                 
                                                  E+2C               From 
/apc/java531-UK53749/usr/lpp/java/J5.0/bin/ 
Chapter 9. Java Fault Analyzer 265



Figure 9-8   The Java source surrounding the Java event

 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.println( "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( long _one, long _two )                                                                                 
       +4 .{                                                                                                                        
       +5 ..System.out.println( "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.                                                                                                                
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
  F1=Help     F3=Exit     F4=Dsect    F5=RptFind  F6=Actions  F7=Up       F8=Down    F10=Left    F11=Right                          
   *FAULTA 
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Figure 9-9   The complete Java source

 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.println( "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, long _two )                                                                                   
 000011 .{                                                                                                                          
 000012 ..System.out.println( "Recurse: " + _one + " " + _two );                                                                    
 000013 ..if( _one > _two )                                                                                                         
 000014 ..{                                                                                                                         
 000015 ...this.gcd( _two, _one % _two );                                                                                           
 000016 ..}                                                                                                                         
 000017 ..else                                                                                                                      
 000018 ..{                                                                                                                         
 000019 ...this.gcd( _one, _two % _one );                                                                                           
 000020 ..}                                                                                                                         
 000021 .}                                                                                                                          
 000022 }                                                                                                                           
                                                                                                                                    
 *** Bottom of data.                                                                                                                
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
                                                                                                                                    
  F1=Help     F3=Exit     F4=Dsect    F5=RptFind  F6=Actions  F7=Up       F8=Down    F10=Left    F11=Right                          
   *FAULTA 
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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 Utilities 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.ibm.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.ibm.com/software/awdtools/debugtool/library/
http://www-01.ibm.com/software/awdtools/faultanalyzer/library/
http://www-01.ibm.com/software/awdtools/filemanager/library/
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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