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Part 1

Overview of the
problem determination
and deployment tools

In this part of the book, we provide an overview of the IBM problem determination and
deployment tools.
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Overview of the IBM problem
determination and deployment
tools

In this chapter we present an overview of the IBM problem determination tools:

Application Performance Analyzer for z/OS

Debug Tool for z/OS and Debug Tool Utilities and Advanced Functions
Fault Analyzer for z/OS

File Export for z/OS

File Manager for z/OS

Workload Simulator for z/OS and OS/390

vyvyvyvyYyvyy
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1.1 Application Performance Analyzer for z/OS

In an increasingly complex and competitive business environment, the managers, system
programmers, application developers, and performance specialists are under pressure to
operate their systems at peak level. Adopting on demand business strategies and
Implementing Web services (for example, creating more-complex, business-critical
applications) increases the risk of missing your service-level commitments. To mitigate this
risk, you must carefully consider performance and, ultimately, customer satisfaction as part of
your on demand business strategy. Historically, traditional performance tools have not
provided the application developer with comprehensive solutions.

Application Performance Analyzer is an easy-to-use and a non-intrusive performance
measurement and analysis system that helps to resolve z/OS and OS/390 job performance
issues, whether those jobs are applications, subsystems, or tasks. It provides performance
statistics on any job that you want to monitor. These statistics can be the current system data,
data for scheduled future jobs or data collected over a certain time period. By using
Application Performance Analyzer, you can immediately focus your activities on tuning
specific areas of an application, thereby improving productivity and meeting the challenges
demanded by e-business applications.

1.1.1 Version 7.1 enhancements

» Threshold monitoring improvements:

There are a number of new enhancements and features for setting up the automatic
monitoring of jobs when selected threshold criteria are met. You can now automatically
start APA when EXCPs, CPU time, or job duration reach specified values. As soon as a
job is started, APA checks each second to see if these criteria are met.

» Java™ support for J2SE™:

- CICS
- IMS
— DB2 stored procedures

» Java support for JZOS:

— RACF® authorization required to spawn
— Specific invocation options required

» DB2 enhancements:
— Host variables are now displayed
» C/C++ Support available (only for TSO address spaces):

— All subsystems are supported
— Supports CICS TS 3.2

» API for invocation from within a program:

— Sample programs are provided for C, C++, COBOL, PL/I and Assembler
— No longer requires JCL - but it is still available if desired.

1.1.2 Use of Application Performance Analyzer

The next sections discuss when an application programmer can use Application Performance
Analyzer.
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During application development

The most straightforward use of the profiler is in situations where your code is not meeting its
intended performance targets. You can use a profiler to determine which routines are used
the most, and which would benefit from an examination of performance tuning.

The next obvious use is for determining the location of a supposedly infinite loop or
performance bottleneck. You can use a profiler such as Application Performance Analyzer to
actively monitor the application while it is running and drill down through the list of modules to
the assembler instruction or the COBOL/PLI/C/C++ source line.

There is yet another use for a profiler during development. While programming an application,
a programmer often uses code developed by another developer. This can leave the
programmer dangerously lacking in information about the performance of the code. If two
implementations are possible, you can use a profiler to determine which one can be expected
to perform best. In this case, you might want to compare multiple reports.

During application test

Most application development projects have performance targets. A regimen of performance
test scenarios is especially common. You can use the profiler tool to provide more
information, for example, suppose that an application runs 25% slower than expected. The
tool could be used to determine which part of the application has degraded or if it was an
overall degradation. Comparative reports could also be used to monitor changes in the
application’s performance.

During application service

If a customer reports a problem with performance, a profiler is the perfect tool to help the
service professional narrow down the cause and pinpoint the solution.

During application maintenance

It is a fact of modern development that the person who maintains a given application is not
necessarily the person who wrote it. It is also true that the performance characteristics of an
application can change during its service lifetime.

A profiler such as Application Performance Analyzer can help stop the performance loss that
often occurs during maintenance. An application programmer can use this tool to determine
where the hot spots or heavy loops are in the application. The information about where the
performance bottleneck is located can then be taken into consideration when putting in a fix.
For example, the developer could learn where the heavy loop is, and then do whatever is
possible to avoid adding code to that loop when fixing the problem.

Application Performance Analyzer could also be used after a tentative fix is made that seems
to degrade performance, to help find the cause of that degradation.

Other uses
These are some other uses for Application Performance Analyzer:

» To provide information to a software provider when you run into a performance problem
with their code

» To help system programmers determine what parts of a given application are causing a
system performance problem
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1.1.3 What Application Performance Analyzer can do

Application Performance Analyzer is a performance measurement and analysis tool that:
» Optimizes the performance of existing application resources

» Provides maximum flexibility, with support for Assembler, C/C++, COBOL, PL/I, DB2,
CICS, IMS, and Web Sphere MQ technologies. APA also provides support for Stored
Procedures written in JAVA and for JAVA running in a CICS region.

» Eliminates excessive I/O activity and CPU time to increase response times

» Improves response time of online transactions and batch turnaround times

» Identifies code bottlenecks during initial testing and isolates performance problems in
existing applications

Application Performance Analyzer collects samples from the monitored address space and

analyzes the system or resource application in the following categories:

» An at-a-glance summary of various aspects of the measurement data to help you to
choose (using Kot spot) which other reports to concentrate on

» Total address space utilization of all modules in the address space

» CSECT utilization within each load module

» Instruction or statement utilization within each CSECT

» Assembler, COBOL, C/C++ and PL/I statement usage within each module.

» Direct access storage device (DASD statistics)

» Coupling facility usage during the observation session

» JAVA support for J2SE and JZOS

» Processor usage

If the IMS measurement option has been selected, Application Performance Analyzer allows
you to display detailed information about:

» An at-a-glance summary of various aspects of the measurement data to help you to
choose (using hot spot) which other reports to concentrate on.

» IMS environment parameters including the region type and its status, the PSB, and the
transaction code.

» DL/l calls in the target address space with all of the call parameters, SSAs.

» If the IMS+ measurement option has been selected, the precise number of DL/I calls is
counted, as well as the exact DL/I service time and CPU time by DL/I call.

Notes: Many of the IMS reports require that the IMS+ extractor be used.

Running measurements with the IMS+ data extractor turned on causes each IMS call to be
intercepted to collect additional data. This could have a small impact on the performance of
the target address space. Care should be taken when using this feature with other
products that also intercept IMS calls, as unpredictable results might occur. Your installer
might have chosen to limit access to this feature.

If the CICS measurement option has been activated, Application Performance Analyzer allows
you to display detailed information about two distinct types of data that it gathers:

» Session statistics: This data is a summary of how much CICS-related activity occurred in
the region during the observation session.
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» Transaction measurement data: There is one sample record created for each in-flight
transaction, allowing you to drill down to the statement level and display detailed
information about:

— CICS, DB2, DLI, and MQ Calls in a transaction

— CICS transaction executions

— CICS service executing on behalf of the application
— CICS calls in a unit of work

» Users can now select observations in CICS by termID selection which provides another
powerful way to isolate transactions to monitor in CICS.

If the DB2 option is activated, Application Performance Analyzer analyzes the following DB2
categories for any application (batch or online) using DB2:

» An at-a-glance summary of various aspects of the measurement data to help you to
choose (using hot spot) which other reports to concentrate on.

» SQL activity by statement or DBRM or plan.

» SQL statement full text.

» SQL statement attributes.

» SQL explain analysis.

» Threads analysis.

» View DB2 host variables

» CPU by plan or stored procedure.

f the DB2+ measurement feature has been selected, Application Performance Analyzer

collects the data required to report exact SQL request counts, SQL CPU time, and SQL
service time.

Note: Many of the DB2 reports require that the DB2+ extractor be used.

Running measurements with the DB2+ data extractor turned on causes each DB2 call to
be intercepted to collect additional data. This might have a small impact on the
performance of the target address space. Care should be taken when using this feature
with other products that also intercept DB2 calls, as unpredictable results might occur. Your
installer might have chosen to limit access to this feature.

If the MQSeries® measurement feature has been selected, Application Performance
Analyzer allows you display detailed information about:

» MQSeries call (dynamic and static) in batch, IMS, and CICS programs
» CPU and wait time spent in MQSeries interface call by queue, request, or transaction

1.1.4 The major functions of Application Performance Analyzer

Application Performance Analyzer for z/OS provides analysis information throughout the
cycle of application design, development, and maintenance. It evaluates application
prototypes in the design phase, reviews the impact of increased data volume or changes in
business requirements on performance, and generates historical data and reports to analyze
performance trends and evaluate program changes for cost effectiveness.

A high-level overview of the Application Performance Analyzer’s functions follows.
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Real-time monitor

This function provides dynamic displays of job performance. You can check job execution
online without having to first record the data and then route it to display or print.

Scheduled measurement

When you do not know exactly when some jobs will begin executing, you can set up
scheduled measurement entries. In the scheduled measurement entries, you specify a start
time for Application Performance Analyzer to watch for the job to become active, how many
times this measurement has to be done (for example, every Friday for 10 weeks), or how
many times the job must run before the measurement begins. The scheduled measurement
entries allow you to monitor jobs that run at night or at other times when you are not available
to initiate a monitoring request online.

Comparison of reports

As a companion function to scheduled measurements, Application Performance Analyzer
now permits comparison of observation reports to show the relevant differences.

Analysis report

This function lets you view data collected during a previous analysis session. The data,
collected over a period of time, resembles the information available in real-time monitor
analysis.

Statistics and storage analysis reports
These reports provide a general overview of the measurement, but also information about:

» Each of the load modules for which activity was measured during the observation session
(including name, location, address, count, size, attributes, and so on)

» Each of the TCBs that were active at any time during the observation session (including
name, address, CPU type, and so on)

» Timeline memory and dataspace usage to illustrate any progressive resource usage
trends

CPU analysis reports

These reports provide information about measured CPU consumption, attributing CPU
consumption by:

» Categories (application code, system/OS services, SQL processing, DL/I call processing,
or data management processing)

» Load modules

» Procedure within programs

» Task Control Blocks (TCBSs)

» Code slice (range of storage addresses containing executable object code)

» Chronological time intervals
Wait time analysis reports

These reports provide information about potential or existing bottlenecks that might impact
job performance.
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Data set analysis reports

These reports display 1/O allocations for which activity was measured for device (tape or
DASD), DD cards, Data Set Name (DSName), and for each file as to how I/O activity was
distributed over the measurement interval.

These reports display VSAM data set information and information about the local shared
resource pools.

The reports also examine delays resulting from waits during DASD /O operation, data set
attributes, and VSAM statistics.

Coupling facility analysis reports

These reports provide the information that you must have for coupling facility performance
analysis and tuning. In addition to a coupling facility report line, you have a breakdown by
structure name within the facility name to display the number of requests (synchronous,
asynchronous, and queued) and the average and total service time per operation
(synchronous, asynchronous, queued, and delays) for operation.

CICS performance analysis reports

Application Performance Analyzer understands information associated with CICS Transaction
Server regions. You can monitor a CICS region as a whole or display detailed information
about a transaction identification (TRANSID) and task identification (TASKID) that is running
in the region.

IMS analysis reports

You can use Application Performance Analyzer to monitor the activity in IMS-dependent
regions, including batch, Batch Message Processing (BMP), Message Processing Program
(MPP), and Fast Path (FP) dependent regions. You can monitor an IMS region as a whole or
select a particular message or batch program to analyze in detail either at PSB, transaction,
or DL/I call level.

DB2 analysis reports

These reports provide all of the information that you must have for DB2 performance analysis
and tuning. In addition to CPU utilization by plan, DBRM, or SQL statement, you see the
EXPLAIN data and object analysis for tables and indexes. The same information is reported
for each stored procedure measured during the sampling interval.

Application Performance Analyzer also provides information for each DB2 thread observed.

MQSeries analysis reports

These reports provide the ability to observe, sample, and report on MQSeries interface calls
(both dynamic and static) in batch, IMS, and CICS programs. They show the CPU and wait

time spent in MQSeries interface calls and attribute the time spent to a particular MQSeries
call interface.

Reports

Printed reports are useful for comparing job performance from a daily, weekly, or monthly
perspective. You can produce Application Performance Analyzer performance analysis
reports suitable for printing in a PDF format.

You can also use the EXPORT and IMPORT functions to share and analyze reports in several
sites where Application Performance Analyzer is installed.
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1.2 Debug Tool for zZ/OS and Debug Tool Utilities and Advanced
Functions

Debug Tool helps the developer to test programs and examine, monitor, and control the
execution of programs written in assembler, C/C++, COBOL, or PL/I on a z/OS or OS/390
system.

Applications can also include other languages. For such applications, Debug Tool provides a
disassembly view that lets the developer debug, at the machine code level, the corresponding
portions of applications. Of course, in the disassembly view, debugging capabilities are
limited.

Debug Tool works in the following environments:

DB2

CICS

TSO

JES batch

UNIX System Services in remote debug mode, or full-screen mode through a VTAM®
terminal

» IMS

vyvyyvyyy

To use Debug Tool, an application must be compiled with the TEST compile-time option,
link-edited, and then run with the TEST runtime option.

Debug Tool Utilities and Advanced Functions, which includes Debug Tool, provides a
complete solution that enables you to increase debugging efficiencies and to reduce
application development life-cycle times.

1.2.1 What Debug Tool can do

In the following sections, we present an overview of how Debug Tool can assist you.

Source-level debugging

Monitor source code for C/C++, COBOL and PL/lI and Assembler. Compiler listings are an
expanded source listing that, in addition to program source, contain copy book source for
COBOL or include file source for PL/I. Non-LE (Language Environment) programs are
supported at the assembler (and disassembler) statement level only.

Mixed-language applications debugging

Debug Tool supports the debugging of mixed-language applications within the same session,
and recognizes when the current programming language changes (see the following section).
Language modules not supported by Debug Tool are tolerated, but no debugging support is
provided for these modules.

Dynamic patching

For each supported programming language, there is a set of interpreted commands that you
can use to specify actions to be taken. These commands are subsets of the programming
languages, so they are easy to learn, and allow you to make adjustments to your application
while you debug it.

You can use the commands to alter the value of variables and structures, and to control the
flow of an application. For example, a programmer can declare a new variable and use the
variable to patch a program as it executes.
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Version 7.1 enhancements

With Version 7.1, you can now view source code prior to loading the compile unit. You can
also set breakpoints before debugging begins.

Debug Tool now is able to display variable values in columnar format. This includes members
of an array or structure.

It provides new commands:

» Set Monitor Column, to direct Debug Tool to format the monitor window display in column
format.

» Set Monitor Wrap, to direct Debug Tool to display the value of a monitored or
automonitored variable either wrapped in the monitor window or on a single scrollable line.

» Set Monitor Datatype, to direct Debug Tool to display the data type of a variable for
monitored and automonitor variables.

The Coverage Utility Annotated Listing report is updated to be HTML showing colored lines,
which indicates the statements not executed as well as recomputed statistics based on the
annotations in the listing rather than the raw data.

A new option is added to the DTU & AF panel to be able to invoke File Manager’s base
function.

Dynamic breakpoint setting

You can set breakpoints in an application program, monitor variables for changes, and watch
for specified exceptions and conditions during program execution. For example, you can
cause an application to break when a specific variable or location in storage is changed. You
can set, change, and remove breakpoints when going through the application. It is not
necessary to know where to break before the start.

Single-step debugging

To focus on a problem area, you can step line-by-line through the execution of an application.
For example, when an application stops for a breakpoint, you can examine each line that
follows. Single-step debugging, along with the ability to set dynamic breakpoints, allows you
to monitor, interrupt, and continue through the flow of the program to identify errors easily.

Program frequency counting

Debug Tool counts how many times a statement or verb has been processed in an application
program. This allows you to verify the coverage of code paths.

Program information gathering

Debug Tool can display program and environment information enabling you to display,
monitor, and alter program variables or storage in real time. You can also check how the
application was compiled, and look at its structure.

Session logging

Each debug session can be recorded in a log file for reviewing, editing, or replaying. This
allows you to replay the actions taken in a session to pinpoint errors in an application.

Chapter 1. Overview of the IBM problem determination and deployment tools 11



General testing

You can also use Debug Tool as a test tool. By using the session logging feature as code is
being debugged, you can save the results of the session for use as input to a future Debug
Tool session. As changes are made to the code, you can use the saved log file as input to
Debug Tool in order to verify that no unexpected behavior occurs as a result of these
changes. Session logging allows you to create suites of regression test cases that you can
use to minimize the number of new bugs introduced during the normal application
development process.

1.2.2 What Debug Tool provides

You can start Debug Tool in the following ways:

» The application can start Debug Tool when it terminates normally, abends, or generates
errors or conditions above a chosen severity, if the pertinent suboptions are specified on
the TEST runtime option.

» The application can start Debug Tool directly using a library service call such as
CEETEST, PLITEST, or the ctest() function.

» For CICS applications, you can use Debug Tool in one of the following ways:

— Single-terminal mode: A single 3270 session for Debug Tool and the application.
When the application is running Debug Tool is hidden, and vice versa.

— Dual-terminal mode: One 3270 session is used to display the application, and the
other is used for Debug Tool.
Debug Tool enables you to perform interactive or batch debugging:

» Using the full-screen interface, you can interactively debug an application as it runs
(including batch applications).

» You can also debug batch applications with Debug Tool in batch mode, using a predefined
command file.
The full-screen interface of Debug Tool is divided into three windows:

Monitor window Displays status of items chosen to be monitored, such as variables,
registers, programs, the execution environment, and Debug Tool
settings. For example, this window is used to watch how the content of
variables changes during program execution.

Source window Displays the program source, with the current statement highlighted.
The prefix area at the left of this window is used to enter commands to
set, display, and remove breakpoints.

Log window Records and displays user interactions with Debug Tool and,
optionally, shows program output. This window contains the same
information as the log file.

Debug Tool has an extensive set of commands to assist with the debug process.

1.2.3 Debug Tool Utilities and Advanced Functions

Debug Tool Utilities and Advanced Functions adds tools to help you perform the following
tasks:

» Manage and use setup files that contain file allocation statements, runtime options,
program parameters, and the name of your program.
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\{

»

Prepare high-level language programs for debugging by helping compile, create debug
information, and link.

Prepare assembler programs for debugging by helping assemble, create debug
information and link.

Conduct analysis on test cases to determine how thoroughly test cases are exercised
(also called code coverage). The Coverage Utility’s Annotated Listing report is updated to
be an HTML version that contains colored lines indicating statements not executed and
recomputed statistics based on the annotations in the listing instead of the raw coverage
data.

Start and run a program in the foreground or batch by storing and using setup information.
Setup information can be the runtime parameters, libraries, and names of input and output
data sets.

For IMS Version 8, browse and edit the Language Environment runtime parameters table.

Create a batch job for a private IMS message region with customized load libraries and
region attributes.

Analyze load modules or program objects to determine the language translator (compiler
or assembler) that was used to generate them.

Convert old COBOL source code and copybooks to new versions of COBOL by using the
Convert and Compile option.

Invoke File Manager (base function only) directly.

Debug Tool Utilities and Advanced Functions enhances the base set of Debug Tool
commands by adding more than 15 additional commands, such as allocate, free, query
automonitor, and others.

1.2.4 Debug Tool interfaces

You can interact with Debug Tool in the following ways:

»

Full-screen mode:

An interactive full-screen interface on a 3270 device, with debugging information displayed
in three windows.

Remote mode:

A debugger on your Windows® work station interacts, through a graphical user interface,
with Debug Tool running on a z/OS system.

Batch mode:

You specify a predefined series of Debug Tool commands to be performed on a running
batch application. No user interaction is possible. The results of the debug session are
saved to a log for later review.

DTU’s primary panel now has a selection item to invoke File Manager base functions directly.

Chapter 1. Overview of the IBM problem determination and deployment tools 13



1.3 Fault Analyzer for z/OS

In today’s fast-paced environment, application developers have to work quickly, with as few
errors as possible, to keep up with increasing business demands.

The slightest application or system failure can jeopardize goals crucial to business success.
To meet these challenges, users require greater visibility into application events to help
analyze and resolve problems before they can pose a serious threat to business objectives.

IBM Fault Analyzer Version 7.1 is a robust problem determination tool that helps ascertain
why applications fail.

By gathering information about an application and its environment at the time of failure, Fault
Analyzer software can help users repair failures quickly, develop and test new and existing
applications more productively, and reduce costs along the way. Fault Analyzer also analyzes
IBM CICS system failures, and can help analyze IBM WebSphere Application Server for z/OS
system failures.

1.3.1 Locating application failures quickly to reduce development costs

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 developers 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, helping to speed
future application development.

You can logically group fault-history files, and restrict each user’s access to particular groups.
You can also transfer fault records between history files for analysis on remote systems.

Designed for ease of use, Fault Analyzer includes soft-copy versions of selected manuals
from the IBM z/OS Online Library. It extracts message and failure code descriptions from
these manuals and inserts them into the analysis report where applicable, freeing your
developers from researching the explanation of message and failure details. You can also
provide your own descriptions for messages (including those issued by your own
applications).

1.3.2 Maximizing development assets

Fault Analyzer starts only after an application abend occurs, hence you do not waste valuable
processing resources during normal application execution.

Fault Analyzer does not require applications to be recompiled. However if you store compiler
listings or side files in the appropriate repository Fault Analyzer is then able to identify the
source statement of the abending program.
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1.3.3 Analyzing application failures to improve developer productivity

Fault Analyzer provides three modes to help you better analyze application and system failure
information.

Real-time analysis

Fault Analyzer includes exit programs for CICS, IBM Language Environment, and z/OS
systems. If installed, these exits do Fault Analyzer real-time analysis as part of normal failure
processing. After analysis you can view the analysis report in the job output or through the
Fault Analyzer Interactive System Productivity Facility (ISPF) interface.

Batch reanalysis

The Fault Analyzer batch reanalysis mode 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 full-screen ISPF interface or your
own job control language (JCL).

Interactive reanalysis
Interactive reanalysis provides several advantages over batch reanalysis:

» The sections of the report that are of interest can be selected and examined separately.

» Any storage area that is included in the associated minidump or SYSMDUMP can be
displayed, regardless of whether it is included in the Fault Analyzer real-time report.

» Source code information (if provided via compiler listing or side file) can be viewed in its
entirety.

» This is the only way to analyze CICS system abends.
The ISPF interface has many point-and-shoot fields for easy navigation through the
interactive reports. For example, when viewing an analysis report on screen in interactive

mode, you can cursor-select a storage address to view the contents of storage at the time of
the failure.

You can also associate addresses with notes that might assist with solving a problem. The
notes are saved in the fault entry and are automatically displayed whenever the storage for
the associated address is displayed.

1.3.4 Fauit Analyzer V7.1 enhancements

Fault Analyzer Version 7.1 includes a number of enhancements.

Improved functions
There have been enhancements to the following functions:

» Additional CICS domains to help you debug CICS system problems
» Improved logic that detects and analyzes CICS storage violations

» Additional program data checking to improve the process of selecting the compile listing or
side file that provides source code information for the abend

» A new NoDup CICSfast option that makes explicit dump calls eligible for fast duplicate
processing when repeated requests come from the same program call point
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>

A new IMS NoDup ImageFast option that provides fast dispatching of repeat abends for an
IMS transaction environment that is similar to the NoDup CICSfast processing available for
CICS

WebSphere MQ Application PD Enhancements that improve API information and
WebSphere MQ return code diagnostics

Additional flexibility for the PL/I compile options that are accepted by the parsing utility that
generates Fault Analyzer side files

Improved performance

There are several analysis processing performance enhancements in Fault Analyzer for z/OS
V7.1:

>

The new function, DeferredReport, gives you the option of sending excess abends straight
to CICS transaction dump processing so that they bypass Fault Analyzer. In busy CICS
systems, this can prevent an unexpected inrush of abends from causing processing
delays and over-commitment.

The interactive reanalysis of fault entries now uses a smaller TSO region size.

Fault Analyzer for z/OS V7.1 can now call a new function that creates an MVS™ dump if
there is not enough storage space to capture and analyze an abend.

SOA support
To support SOA, Fault Analyzer for z/OS V7.1 now has:

»

CICS Web services awareness: CICS Web Services data areas are formatted to assist the
CICS Web services programmer.

Initial integration with WebSphere Developer for zSeries® technology preview: This
preview will be provided in conjunction with the next version of WebSphere Developer for
zSeries.

New hardware and software support
Fault Analyzer for z/OS V7.1 now supports:

>

>

>

CICSv3.2

XPLINK support

Analysis of 31-bit addressing XPLINK calling convention program abends
New versions of WebSphere and Java

Enterprise PL/I side files

Assembler DSECT variable mapping of the storage areas for an assembler program when
the assembler side files are available

1.3.5 For more information

To learn more about IBM Fault Analyzer for z/OS, visit:

http://www-306.1bm.com/software/awdtools/faultanalyzer
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1.4 File Export for z/OS

Data at a customer site often exists in several formats, such as sequential files, partitioned
files, VSAM files, DB2 tables, IMS segments, and so on. To test new or modified applications,
developers and testers require test data that mimics production data. Creating a test
environment that contains a complete set of related data derived from production is
imperative for adequately testing an application. File Export for z/OS is the product to
accomplish this task in an easy-to-learn tool.

1.4.1 What is File Export?

File Export is a powerful and versatile tool that simplifies test data generation. It facilitates the
selection of related data from traditional data sources as well as transforms the data, that is, it
scrambles sensitive data, ages date-related data and so on.

IBM File Export for z/OS allows you to extract related subsets of data, typically from your
production environment, to create test database with meaningful data quickly and efficiently.
Some of the File Export product highlights include:

» Extract related sets of data from similar sources, including DB2, IMS, VSAM and
sequential files.

» Optionally transform the data, including scrambling to protect sensitive data.

» Create multiple targets for different environments, such as QA and development.

» Define relationships between data objects to reflect application logic.

File Export expedites the testing process by eliminating the requirement to write one-off
extract programs, and enabling each tester or programmer to have their own, and

appropriately sized test environment, eliminating the confusion caused by a shared test
environment.

The objects defined to File Export (e.g. Application Relationships, Record Layouts, etc.) are
stored in its Repository, which facilitates the sharing of these objects with other users.

IBM File Export for z/OS has the following hardware and software requirements:

» z/OS V1R4 or later

» XML Toolkit VIR6MO

» For IMS Support, either of:

— IMS V7.01.00 (5655-B01)
— IMS v8.01.00 (5655-C56)
— IMS V9.01.00 (5655-J38)

» For IMS Fast-Path DEDB Support: IMS Fast-Path Basic Tools for z/OS V1.02.00
(5655-F78) or later

» For DB2 Support, either of:

— IBM DB2 for z/OS V6 or V7
— |BM DB2 for z/OS V8 in Compatibility Mode

» IBM DB2 Utilities Suite for z/OS and OS/390
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1.4.2 Key File Export components

The File Export product components are:

» User Interface:

The File Export ISPF-based Ul is used to create the objects stored in the Repository that
are used to create the Extract and Load Requests, as well as allowing you to specify the
parameters that dictate how the Extracts and Loads perform. In addition, the Ul generates
the JCL statements that specify for the extract engine what is to be done.

Repository:

The Repository is where the File Export definitions are stored. The Repository is a set of
VSAM datasets that can be shared among users.

Parser:

File Export contains an internal parser that can parse COBOL and PL/I source copybooks
into File Export-format data definitions that are stored in the Repository.

Extract Engine:

The File Export extract engine extracts source data, optionally transforms it, and loads it
into the specified target environments. The internal name for this program is ABXUTIL.

1.4.3 File Export terminology

Here we define the terminology we used:

>

Record Layout (RL):

This describes the structure of a record, that is, the sequence and format of the fields that
comprise the record. This object is typically utilized for non-relational data.

Data Store Definition (DSD):

This is used to group all related Record Layouts for a given source and enables them to be
treated as a single entity. For simple data records that require only a single Record Layout,
a DSD is not required and the Record Layout can be used anywhere a DSD is used.

Application Relationships (AR):

This is a correlated set of one or more fields from records in two different Data Store
Definitions that are used as the basis for finding related data records.

Related Subset (RSS):

This defines the set of DSDs (including RLs and DB2 tables) from which data is extracted,
including the rules that control the extract such as, the starting objects, selection criteria,
relationship usage, scrambling, etc.

Data Store Definition-to-Data Store Map (DSD-to-DS Map or DDM):

This is used to map “logical” DSDs to their “physical” counterparts (called DSs), that is, the
underlying files. DSD-to-DS Maps are used for both the Extract process and the Load
process.

1.4.4 How to use File Export

Using the ISPF-based user interface, File Export allows users to set options to define what
source objects to extract data from, what optional parameters to use to transform the
extracted data, and where to load the data. The following scenarios are used to describe the
steps necessary to perform an Extract (and optional Load), starting with the simplest example
and building from that.
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Scenario 1: DB2 Extract utilizing only DB2 Referential Integrity

This scenario involves DB2 Extract utilizing only DB2 Referential Integrity as defined in the
DB2 Catalog:

1. Create a Related Subset by specifying which object (such as a table) starts the extract,
and pulling in related objects based on the DB2 RI. Optionally, you can specify a maximum
for the number of relationship levels to use.

2. Create a DSD-to-DS Map, based on the Related Subset that specifies the actual tables to
extract from. That is, the tables included in the RSS describe a logical data model, and the
DDM specifies the actual tables to use.

3. Create an Extract Request which includes the RSS, DDM, Extract File into which data is
extracted, and optionally, data transformation rules.

Scenario 2: Supplement DB2 Extract with Application Relationships
This scenario involves supplementing DB2 Extract with Application Relationships:

1. Since in this scenario not all the required Rl is defined to DB2, create the one or more
Application Relationships required to complete the description of the data model.

2. Repeat steps 1 though 3 from scenario 1. The only difference is that the RSS utilizes both
DB2 RI and File Export Application Relationships to pull in the related set of tables.

Scenario 3: Extracting related data from a non-relational data source

This scenario involves extracting related data from a non-relational data source (that is, IMS):

1. Create the one or more Record Layouts required to describe the data structure of each
object to be extracted from. This can be accomplished by defining each Record Layout
from scratch (that is, defining the attributes of each field), or if you have COBOL or PL/I
copybooks, by parsing those to glean field information.

2. If any of the data sources (IMS databases) requires more than one Record Layout to fully
define it, then create a Data Store Definition for each data source.

3. Repeat steps 1 and 2 from scenario 2. That is, define the Application Relationships
required to relate the IMS databases, then create a RSS, DDM, and Extract Request. In
this scenario, the DDM maps the logical Data Store Definitions to their corresponding
physical Data Stores.

Scenario 4: Extracting data from a single Data Source

This scenario involves extracting data from a single Data Source (such as unrelated data).
It utilizes a different set of simple panels because the scenario is simpler. That is, since you
are only interested in a single Data Store, there is no requirement for an RSS or DDM.
Instead, you:

1. Utilize steps 1 and 2 from scenario 3, that is, define the one or more Record Layouts and
Data Store Definitions required.

2. Define a Single-Source Extract Request in which you name (a) the DSD required to
understand the record structure, (b) the source and destination Data Stores, and (c) some
remaining parameters, optionally including any data transformation rules.

In each scenario, the generated JCL contains Control Syntax that the program ABXUTIL uses
to process the extract request. The JCL can be submitted from within File Export, put into a
job scheduler to run at a later date, or saved for submission by you at another time.
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Note: Users familiar with the test environment data can define the Repository metadata,
such as the Record Layouts, Application Relationships, Data Store Definitions, and so on,
as well as the extract request JCL. Those less familiar with the data can then use the data
in the Repository to create their own extract requests, or copy the extract request JCL.

1.4.5 For more information

To learn more about file Export for z/OS, refer to the User's Guide and Reference Manual:

http://www-306.1ibm.com/software/awdtools/fileexport/

File Export for z/OS also comes with training labs and sample data to utilize in the training
labs. The sample data can be unpacked from the dataset ABX.SABXSAMP, member
ABXUNPAK. The labs can be found in dataset ABX.SABXSAMP, member ABXLABS.

1.5 File Manager for z/OS

File Manager is a member of the IBM suite of Problem Determination Tools (PD Tools) part of
the IBM Enterprise Platform Software Portfolio. File Manager provides flexible, easy-to-use
application-development tools designed to enhance file processing. IBM File Manager is an
integrated suite of functions to help OS/390 Application Developer Works with data access a
wide range of format and storage media. This product is a data management tool that
includes support for the most important IBM files Systems, including DB2, IMS and CICS
VSAM files. It is designed to provide an high level of user flexibility for developers and improve
the performance of operations with a single Management Tool. Application developers
working with structured data files, can take advantage of extra features without having to
re-learn fundamental skills. Their productivity increases and the knowledge to manage “host
data” becomes more simple.

Through its comprehensive, user-friendly tools, IBM File Manager for z/OS helps and support
development and production through extensive editing, browsing, with batch and interactive
utility capabilities for mission-critical CICS (Customer Information Control System)
Applications. IBM File Manager for z/OS:

» Finds, copies, edits, prints, compares, and displays data quickly and easily

» Defines data set records efficiently by using COBOL and PL/I copybooks stored in
partitioned data sets or library management systems

» Enhances usability by enabling you to customize which fields to display, copy, or print

1.5.1 Enhancing development productivity through structured data support

In a volatile economic climate, organizations are faced with constant pressure to create new
applications that help reduce costs, engender customer loyalty, and earn competitive
advantage. The requirement to tighten budgets and do more with less only increases the
challenge. To succeed in a fiercely competitive marketplace, companies must be able to make
the most of existing investments and manage application development effectively.

Typically, records in application data sets have a well-defined structure consisting of many
fields. Each field can contain a discrete item of data, such as a person’s name, a product
code, or a currency amount. To work efficiently with these data sets, you must have utilities
that recognize the record structure and segment layout, so you can selectively process
individual fields.
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Within this scenario, File Manager enhances and provides comprehensive user-friendly tools
for working with OS/390 data sets such as VSAM, DB2 data, IMS data, or CICS resources.
These tools include the familiar browse, edit, copy, and print utilities found in ISPF, enhanced
to meet the requirements of application developers.

File Manager utilizes COBOL or PL/I copybooks stored in partitioned data sets and external
library management systems to define data set records more efficiently, or you can
dynamically define your own record structure in a template. A COBOL compiler has been
added inside FM to support customers that do not have a COBOL license on their production
LPAR. In order to simplify and distinguish the various components, we use the abbreviations
FM/Base, FM/DB2, FM/IMS, and FM/CICS in this manual. Guidance and related information
are also provided inside the FM User’s Guide and reference manuals for DB2, IMS and CICS.
The four components are:

» Base component for managing z/OS data sets, including queued sequential access
method (QSAM) data sets, virtual storage access method (VSAM) data sets, and
partitioned data sets (PDS)

» DB2 component for managing DB2 data
» [MS component for managing IMS data
» CICS component for accessing and managing CICS resources

File Manager base component

To maximize flexibility, each of the File Manager components allows you to identify and map
your definitions in ways suited to each data type. Here we describe the FM requirements and
components in more detail:

» Browse, edit, copy, and compare data using copybooks or dynamic templates.

» Find, edit, print, and display data quickly and easily to reduce development time.

» Edit record and field selection criteria on the fly.

» Leverage multiple selection criteria to make data more accessible.

» Work with files containing multiple record and consecutive “segmented” structures.

» Work with data with data in IAM data sets as well as data in QSAM and VSAM data sets.
» Generate eXtensible Markup Language (XML) data from an input dataset.

» Support Large and Extended Sequential Dataset (ESDS), zFS in addition to HFS files

» Support the Large Block Interface (LBI) for tapes. In full-volume utilities, for disk volumes
with more than 64K tracks.

» Sort data during an edit or browse session.

» Perform sophisticated data set comparisons, using the new Data Set Compare utility.
» Use multiple search strings in the Find/Change utility.

» Edit entire files, regardless of size.

» Copy data between fields of different data types and lengths.

» Enhance File Manager with your own custom REXX™ procedures (such as TALLY for
tallying field values).

» Use the attributes of existing QSAM data sets to define attributes for new data sets.
» Automate tasks in batch jobs, REXX procedures, or CLISTs.
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File Manager DB2 component

This is an ISPF application. It provides panels that you can use to select options and to
specify parameters, commands, and program function keys to simplify requests for common
functions in a full-screen format for information display and editing. FM/DB2 is a powerful set
of utility functions for editing, browsing, printing, copying, and maintaining DB2 data. It also
provides support for the new DB2 V9 utilities in:

» Listing DB2 objects
» Managing DB2 privileges
» Generating JCL to run DB2 standalone utilities

» Exporting and importing DB2 tables to/from QSAM or VSAM data sets using many export
format separator characters and delimited variables (CSV)

» Creating data to populate DB2 tables
» Prototyping and generating standard SQL SELECT statements

File Manager IMS component

This is an ISPF application. It is used for manipulating data stored in IMS databases. Using
FM/IMS, you can:

» Display data from one or more IMS segment occurrences, and see their relationship to
other segment types within the database.

» Edit and update data in IMS segment occurrences.

» Copy, modify and reuse of templates, views and criteria sets. Using the ‘“Template Update’
option, you can:

— Update templates (that can be reused) with the latest copybook or DBD definition,
using foreground or batch processes.

— Create new templates based upon existing Templates.

— Insert segment occurrences into an IMS database.

— Delete segment occurrences from an IMS database.

— Extract a subset of IMS data to a sequential file.

— Load data into an IMS database.

— Print selected data or entire databases.

For many tasks, you can use the FM/IMS elements called templates and views to define a
logical view of a database based upon field definitions from COBOL or PL/I copybooks. When
you associate a view with a database, you can:

» Format data according to segment layouts defined in COBOL or PL/I copybooks.
» Select the segment types and fields that you want to display, edit, or extract.

» Change the order in which fields are displayed and adjust field headings.

» Create criteria to identify and select the data that you want to use.

FM/IMS provides support for the new IMS Version 10 and allows you, with a number of

flexible ways, to connect to your IMS databases using two different modes:

» |n BMP mode, you can connect to an online multi-user database and manipulate the data.

» In DLI mode, you can work with data offline as a single user or you can share the data with
others.

In addition, FM/IMS provides two functions that you can use in batch jobs. FM/IMS Edit Batch
(IEB) runs a REXX procedure that can insert, update, retrieve, delete, or print segments and
create views. FM/IMS Batch Print (IPR) can print the entire database in one of several
available display formats, or a selected sub-set of the database, based on a view addition.
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File Manager CICS component

FM/CICS provides specific panels and functions to access CICS resources under a CICS
transaction. A simple selection from the “Primary option Menu” of FM/CICS invokes the FM
(FM/Base) or FI (FM/IMS) component within the CICS environment. This means that all the
File Manager (Base and IMS) utilities are available without ISPF support.

FM/CICS uses an address space together with an Interactive Panel Viewer (IPV) to display
panels on CICS. Further information related to this process is provided in 27.2, “Architecture
overview” on page 832.

The main functions provided by FM/CICS are:

» Edit, Browse, Print and alter the status of the following CICS resources:

— VSAM files
— Temporary Storage (TS) queues
— Transient Data (TD) queues

» Facility to list CICS resources and change their attributes

» Support CICS VSAM files (KSDS,ESDS,RRDS,URRDS) and CICS Table

» Process - CICS TD Intrapartition (INT), extrapartition (EXT) - and TS Queued
» Select Item from a display list using a Pattern (S *Z)

» Print table in single, hex, or char Format

» Sort a CICS selection list

FM/CICS includes and incorporates much of the functionality of File Manager for z/OS into
the CICS environment. In addition, apart from the way in which File Manager is invoked, there
are no differences between the FM (IMS and Base) functions running under ISPF and
running under CICS. The FM/CICS interface is based upon the ISPF model, using the
Interactive Panel Viewer (IPV). The IPV processes and translates the data stream through the
FM address space and sends the 3270 data stream to FM Transaction component to
complete the process and display the FM/CICS Panel. Chapter 27, “File Manager/CICS” on
page 831 explains the process more in detail.

Navigating between the FM/CICS Panels reflects the same way as you do under ISPF. You
can launch processing screens from the menu panel by entering the appropriate menu option
number on the command line.

Within the FM/CICS panels, you can:

» Use primary and prefix commands to instruct FM/CICS to perform an action
» Provide specific functions to process the CICS resources.
» Invoke FM Base and FM/IMS through a CICS terminal.
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Important: IBM File Manager for z/OS Version 7.1 software at a glance:
» Hardware requirements:

— zSeries system
— Any hardware that runs IBM z/OS Version 1.4 software or later

» Software requirements:
— z/OS Version 1.4 or later(5694-A01)
» Additional requirements (one of these):

— IBM Enterprise COBOL for z/OS and OS/390 Version 3.3 (5655-G53)
— IBM COBOL for OS/390 & VM V2.2 (5648-A25)

» For DB2 component (one of these):

FM V7 RFA announced support for DB2 V9 when available

IBM DB2 Universal Database™ for z/OS Version 8(5645-DB2)

IBM DB2 Universal Database for OS/390 and z/OS Version 7(5675-DB2)
IBM DB2 Universal Database for OS/390 Version 6 (5645-DB2)

» For IMS component (one of these):

— IMS Version 9(5655-J38) or later
— IMS Version 8(5655-C56)

» For CICS component (one of these):

— CICS Transaction Server for z/OS V3.1 (5655-M15)
— CICS Transaction Server for z/OS V2.2 and V2.3 (5697-E93)
— CICS Transaction Server for OS/390 V1.3 (5655-147)

» Optional License Programs. Depending on the functions used, one or more of the
following programs might be required:

— IBM Enterprise COBOL for z/OS and OS/390 Version 3.3 (5655-G53)
— IBM COBOL for OS/390 & VM V2.2 (5648-A25)

— IBM VisualAge® PL/I for OS/390 V2 (5655-B22)

— |IBM Enterprise PL/I for z/OS V3 (5655-H31)

— WebSphere Studio Enterprise Developer V5.1.2 (5724-B67)

— IBM z/OS V1 C/C++ Element (5694-A01)

— IBM OS/390 V2.10 C/C++ Element (5647-A01)

— High Level Assembler/MVS & VM & VSE, V1.4 and V1.5 (5696-234)
— WebSphere MQ for z/OS V6 (5655-1.82)

— WebSphere MQ for z/OS V5 (5655-F10)

Note: z/OS releases prior to V1.4 are out of service and the support for IMS V7 has been
removed.

1.5.2 Maximizing flexibility with the File Manager base component

The File Manager base component helps speed the application-development process by
identifying the data structure and displaying each field according to its data type. This
component supports QSAM, VSAM, PDS, HFS, and indexed access method (IAM) data sets,
including support for double-byte character set (DBCS) data in these data sets. You can edit
entire files (regardless of size) and sort data during an edit or browse session. You can use
the separately available IBM CICS VSAM Copy tool in conjunction with File Manager
capabilities to produce ad hoc copies of VSAM data sets for testing purposes without
affecting CICS activity.
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Using templates, you can select the records you want based on field values, find and change
data in individual fields, display fields with headings showing name, data type, and length —
and then print or copy only the fields you must have. You can quickly and easily work with files
containing multiple record structures and copy data between fields of different data types and
lengths. FM/Base offer template support for segmented records. A segmented record is a
record that contains one or more logical segments. Typically, a Record structure could have
one or more segment types, and each of which could be displayed separately. It could be
convenient while we are looking at a particular segment type.

In the base component, you can:
» Create multiple templates from a PDS of copybooks by using the Template Build Utility.

» Generate templates from a copybook that contains either COBOL data-description entries
or PL/I| DECLARE statements

» Update one or more Templates in foreground or batch.
» Define your own fields in a dynamic template.

You can then add record-selection criteria and other formatting information, and save the
templates for reuse with different data sets that have the same record structure, or for reuse
with different File Manager utilities. For example, while browsing through data sets, you can
create, refine, and save a template that displays records meeting certain criteria, such as
records with particular field values. Later, you can reuse that template in the File Manager
copy utility to extract the records that meet those criteria and copy them to another data set.

The base component processes most record identification and selection criteria internally,
while providing fast access to Restructured Extended Executor (REXX) for complex criteria
statements. The copy and print utilities use the IBM DFSORT™ utility for supported data sets
to help you gain significant performance improvements. Support is also available for DFSORT
statements.

The copy utility also offers various PDS-member copying capabilities, including the ability to
copy members based on finding a particular condition to be true from records in the member.
The find/change utility offers flexible options to increase efficiency for batch and online
modes. With the data-set compare utility, you can use a number of different synchronization
types. You can also enhance File Manager with your own custom REXX procedures (such as
tallying field values) and automate tasks in batch jobs, REXX procedures, or command lists
(CLISTs). A high-performance subset of REXX and File Manager REXX functions, called
FASTREXX, is also available. The FASTREXX subset is broad enough to handle most normal
processing tasks.

The File Manager base component also includes other utilities, such as:

» Tape utilities that enable you to perform actions such as copy, update, and compare with
tape files.

» System Catalog Services (SCS) utilities that provide a user interface for working with
catalog entries. This release adds the ability to define and build an alternate index (AIX®)
on a VSAM data set. SCS helps to list or print catalog information as:

— SCS VSAM files INFO showing the date/time of last update

— SCS EXTENT display for non-VSAM data sets

— SCS EXTENT display for VSAM data sets (more than 999) and numbering scheme

— SCS improved INFO display for VSAM and non-VSAM data sets

— SCS INFO volumes display limited to five volumes (PFM00195) for VSAM and
non-VSAM

— SCS INFO panels to emphasize additional information available
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» SCS data set list limit on number of data sets processed/displayed and number of tracks
allocated

» OAM utilities that enable you to list, browse, update, and erase OAM objects, as well as
copy, back up, and restore them

» Disk utilities that allow you to list the data sets on a disk, as well as their disk extents, and
search for data within a disk extent

1.5.3 Manage data more efficiently with the File Manager DB2 component

The File Manager DB2 component delivers the commands and behavior of the ISPF/PDF
editor and extends the capabilities to DB2 data. You can view detailed information about DB2
objects, show the relationship between them, and select the objects you want to work with
from virtually any connected location or subsystem.

With the DB2 Object List utility, you can selectively list DB2 objects (for example, by owner),
then invoke commands against those objects. The File Manager DB2 component also
enables you to view and change DB2 privileges through a full-screen interface, so you can
eliminate the requirement to code SQL statements to list and change DB2 privileges.

The interactive SQL SELECT Prototyping utility in the File Manager DB2 component helps
you build a valid SELECT statement on screen. You can interactively test, analyze, and
execute SQL statements. When you run the SQL statement, you can browse or edit the
formatted result table and then save the statement for use in your application code.

The DB2 component features a sort command that enables you to easily rearrange data in an
edit or browse session, to export selected rows and columns to QSAM or VSAM data sets,
and to generate templates based upon your export selections. You can also generate job
control language (JCL) for the most commonly used DB2 utilities to save time.

Edit/Browse utilities allow specification of the number of rows and support synonyms in DB2
functions.

The File Manager DB2 component provides support of DB2 V6, V7, V8, and (RFA) has been
announced support for DB2 V9.

The latest File Manager/DB2 Version provides new features and enhancements to several
functions.

Various improvements have been made to the FM/DB2 regarding the default values for
processing options. Many of the processing operations performed by File Manager utilize
default values that can be set from within the FM/DB2 application. By adjusting these values,
you can customize FM/DB2 for the following options:

» System: To select and display subsequent system options panels.

» Print Setting: To control the destination of your print output and the page format to use.
» DB2/ System: To control the translation of DB2 object names and input SQL statements.
» Job Card: To specify batch job card information to be used for generating batch job JCL.
» Compiler language selection: To select which compiler is used to generate templates.

» COBOL & PL/I compiler specifications: To control various options used by the COBOL and
PLI compiler during the template generation. Used by the FM/DB2 import and export
utilities.
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Other options have been added for LOAD, LISTDEF, OPTIONS, and TEMPLATE utilities.
Export and Object List Utilities Panels used to display lists of each object type have been
expanded to allow you to scroll to display the data held in every column. In addition,
improvements have been made to the way you can filter columns in order to restrict the data
displayed. The FIND and LOCATE primary commands are available to search and locate data
displayed.

The File Manager FIND command has been improved in order to search a string within
specific portions of the data you are FINDing.

The batch submit function for FM/DB2 has been enhanced by increasing the number of JCL
job cards.

1.5.4 Developing faster, less costly applications with File Manager IMS
component

Using record structures defined in COBOL or PL/I copybooks, the File Manager IMS
component enables you to edit IMS segments displayed as individual fields, formatted
according to their data types. You can find and change data across an entire database
hierarchy or in specified segments and fields. You can run a REXX procedure that can edit
segments in an IMS database. The support for a tabular display of data helps improve the
display of segments within the hierarchy and offers significantly improved response times.
Navigation commands allow you to specify segment operands, helping to simplify navigation
between different segment types. You can also initialize and insert the first segment into an
empty database. The File Manager IMS component helps minimize resources held during
user screen interactions to maximize concurrent access to data.

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 in reports. Or you can use
the IMS component to load them into a different database. For example, you might create a
small test database using data extracted from a large production database. Through the IMS
component, you can access databases using Data Manipulation Language 1(DL/I) or use
batch message processing (BMP) to access databases that are concurrently being used in
IMS Transaction Manager, DBCTL, or CICS environments.

Here we describe the File Manager enhancements for the IMS component:
» Support is provided for IMS Version 9.

» Support is provided for the IMS Version 8 and Version 9 release locking (RLSE) small
programming enhancement (SPE), to improve File Manager editor function while
continuing to maintain concurrent access to IMS databases, in cases where the previous
File Manager IMS component had to automatically commit IMS edit changes every time
the user pressed Enter.

» Capability to update the template to reflect the new DBD structure if segment types are
added to or deleted from the associated database, or segment layouts change (New
Option 4 Templates from the Primary Options Menu panel), In addition to this option, the
IMS Template Update (ITU) and IMS View Update (IVU) functions provide you with the
ability to update templates and views using a batch process.

» SHOWCOB Command (on all panels) to display details about the current COBOL
compiler in a window.

» Print, View, or Edit a DLI database in batch using the option 7 from the FM/IMS Utilities
panel. You can generate JCL to view your IMS segments in batch using a REXX
procedure you generate.
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» To improve the usability and navigation between FM/IMS, a new “Advanced Member
Selection” panel was added to refine the search for the modules you want to update. This
panel can be selected from the following panels:

— View Update Utility
— Template Update Utility
— Criteria Set Update Utility

FM/IMS added a number of new functions and enhancements to improve the usability and
navigation between the panels and fields. The Parent panels section lists the names of the
panels from which you can navigate to the current panel. The Child panels section lists the
names of the linked panels that you can navigate to, from the current panel.

1.5.5 FM/CICS component to invoke File Manager without TSO (ISPF-based)

IBM File Manager for z/OS introduced a new component to run the FM functions and utilities
from the CICS environment. The graphics and panels maintain a similar design (ISPF model)
for editing, browsing, printing and altering the status of CICS resources. The 3270 screens
that are displayed are not Common CICS Basic Mapping Support (BMS) — maps created
using special Assembler language macros. File Manager access and displays the Panels to
CICS using a TCP/IP sockets interface. FM/CICS interface (based ISPF model) uses an
Interactive Panel Viewer (IPV) to translate the panels and come back to another component
(FM address space) that processes the translated data stream and sends the 3270 data
stream to FM Transaction component to complete the process and display the FM/CICS
Panel.

Using the FM/CICS interface, you can:

Move from panel to panel

Show more information on a panel

Use Primary and Prefix commands

Describe how we specify a CICS resource to File Manager.

Specify the data set that you wish to use for a copybook or template.

View and enter decimal values as text characters or as hexadecimal values.

vVvyvyvyYYyypy

The navigations between panels in FM/CICS is the same as under ISPF. That is, you launch
processing panels from menu panels by entering the appropriate menu option number on the
command line. FM/CICS uses a Primary Options Menu panel to provide access to processing
panels that are related to a particular function or group of functions. When you know the
menu structure well, you can quickly jump to the required panel by entering the full pathway
through the menu options.

These solutions allow the use of both FM/Base and FM/IMS for customers that are not
licensed under TSO. To start and connect FM/CICS you do not require a TSO userid. Your
authority to process any function is related to the userid that is used to connect to the CICS
environment (CSSN Logon procedure).

The CICS resources supported from FM/CICS are files, temporary storage queues, and
transient data queues. 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
and IMS) into the CICS environment. FM/CICS panels allow you to select options and to
specify parameters, commands, and program function (PF) keys to simplify requests for
common functions. FM/CICS panels provide full-screen format for information display and
editing.
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The main functions provided by FM/CICS are:
» The ability to edit or browse CICS resources.
» The ability to list CICS resources and change their status and attributes.

» The ability to run FM/Base under FM/CICS without requiring ISPF. This includes the ability
to use FM/Base tools and utilities against FM/CICS resources when running under
FM/CICS.

» The ability to run File Manager IMS Component (FM/IMS) under FM/CICS, using it without
requiring ISPF.

The CICS resources that are supported are:

» VSAM files (KSDS, ESDS, RRDS, URRDS) and CICS (LOAD) tables

» Temporary storage (TS) queues

» Transient data (TD) queues

The CICS TD control facility provides a generalized queuing facility. Data can be queued

(stored) for subsequent internal or external processing. Selected data, specified in the

application program, can be routed to or from predefined symbolic TD queues: either
intrapartition or extrapartition.

Transient data queues are intrapartition when they are associated with a facility allocated to
the CICS region, and extrapartition if the data is directed to a destination that is external to the
CICS region. TD queues must be defined and installed before first reference by an application
program.

Regarding the TD queues, FM/CICS provides a panel to manage both extrapartition as well
as intrapartition. When FM/CICS reads an intrapartition (READQ TD), the entire queue is
read into memory by the Browse Transient Data Entry Panel. When you exit, you are given
the option of restoring (or not) all the records read back to the queue. These records are
appended to the existing queue if you select to rewrite the records.

This book helps to introduce the new user to easily use and navigate within FM/CICS primary
commands, panels, fields, resources, and CICS queues.

1.5.6 Flexible file processing to meet your business goals

File Manager is designed to help increase productivity and lower costs as you build and test
new and existing applications. You can use it to quickly create, edit, print, and reformat data
files and to build new applications easily.

FM helps developers during the test and debug within complex applications to identify wrong
data. These are often the origin of indeterminate behaviors and abends.

With File Manager, you gain the flexibility you must have to build, leverage, and extend your
assets to meet your business goals.

1.5.7 For more information

To learn more about IBM File Manager for z/OS, visit:
http://www-306.1ibm.com/software/awdtools/filemanager/
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1.6 Workload Simulator for z/OS and 0S/390

Workload Simulator (WSim) is a terminal and network simulation tool that can help you test
your networks and determine whether your infrastructure is capable of handling an expected
additional workload. It provides the ability for the simulation of terminals and associated
messages, including provision for you to alter message loads during a run.

WSim has evolved from the IBM TeleProcessing Network Simulator (TPNS) product. The
addition of an interactive ISPF-based Test Manager (WTM) can significantly assist users with
the development and management of test cases, automation of test runs, and analysis of
results. At the same time, support for obsolete and little-used functions has been removed.

You can use the IBM Web Sphere Studio Workload Simulator (WSWS) tool to provide similar
functionality for browser-based infrastructures.

1.6.1 What Workload Simulator can do

Workload Simulator enables users to perform the following functions:

» Functional testing to ensure that a new program or subsystem is performing in accordance
with specification

» Regression testing to ensure that a modified program or subsystem is still performing in
accordance with original specifications where no changes were required

» Performance, stress, and capacity testing to ensure that a system can handle the
projected load with acceptable response times

WSim can simulate three types of resources:

» System Network Architecture (SNA) logical units running as Virtual Telecommunications
Access Method (VTAM) applications

» Common Programming Interface for Communications transaction programs

» Transmission Control Protocol/Internet Protocol (TCP/IP) clients using Telnet 3270,
3270E, 5250, Network Virtual Terminal, File Transfer Protocol, or simple TCP protocols
attached to TCP/IP network via the IBM TCP/IP for Multiple Virtual Storage product

Both the network to be simulated and the system to be used to run WSim must be configured
before testing.

A physical configuration is a configuration of the real system used to run WSim. There are two
basic physical configurations:

» VTAM and CPI-C application configuration
» TCP/IP application configuration

A logical configuration is a configuration of the network containing the resources to be
simulated by WSim and the real system to be tested. There are three basic logical
configurations:

» VTAM application configuration
» CPI-C application configuration
» TCP/IP application configuration
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When the system is configured, the network to be simulated should be defined, which is done
by creating a script. Scripts contain two parts:

» Network definition statements describing resources to be simulated by WSim

» Message generation decks defining messages to be sent by the simulated resources to
the system under test

WSim provides several methods to create message generation decks:

» Writes statements directly
» Writes programs in Structured Translator Language (STL)
» Uses one of the script segregating utilities provided with WSim

Depending on your familiarity with WSim and the characteristics of the system under test, you
could use one, several, or all of the methods when preparing real tests.

WSim provides several online and printed reports to analyze test results. Some reports are
provided by default. Others must be specifically requested. The reports fall into the following
four general categories:

Operator reports that indicate what is happening during operation

The complete message log

Reports based on the message log and generated by several WSim utilities
Online response time statistics

vyvyyy

1.6.2 What Workload Simulator provides

Workload Simulator offers the facilities for the flexible generation of scripts, runtime support,
and post-test analysis. It also provides the Test Manager, a convenient usability enhancement
to help you to go through the test process.

Flexible generation of scripts
WSim offers several options for creating scripts to use in simulations:

v

Structured Translator Language (STL), a high-level REXX-like language
Interactive Data Capture (IDC)

Network Performance Monitor/LU 2 Reformatter

Script generator

vYyy

Runtime support
WSim offers various utilities for users to use in testing their networks:

» An ISPF interface that helps you set up and start the application and its utilities

» A Display Monitor Facility that shows simulated 3270 screen images and the data streams
sent and received

» Runtime reports
» ITPECHO, a VTAM application that echoes received data

Post-test analysis
WSim provides the following utilities to analyze test results:

» Loglist for formatting simulation run logs
» Log Compare to display records from two simulation runs with differences listed
» Response time to print a report with response time retrieved from logs
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WSim Test Manager

The WSim Test Manager (WTM) is a usability feature that provides guidance through the test
process. WTM offers selectable modes of operation, test management services, automatic
script generation, and task automation. WTM guides you through the test process and helps
to develop and manage test cases, automate test runs, and analyze results. We highly
recommend that you use WTM, at least until you have achieved a certain level of familiarity
with WSim and scripts.

1.6.3 The latest enhancements

The latest enhancements to the WSim, implemented in September 2004, include:

» WSim Adapters for Rational® Test Manager, which allow existing WTM schedules to be
launched from the Rational Test Manager running on a remote workstation.

» 3270 password masking of potential passwords entered by users of the WSim data
capture and script generation utilities. The passwords are masked in the generated WSim
scripts, simulation data views, and output reports.
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Part 2

Introduction to the
problem determination
and deployment tools

In this part of the book, we provide a detailed introduction to each of the IBM problem
determination and deployment tools.

© Copyright IBM Corp. 2007. All rights reserved.
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Introduction to Application
Performance Analyzer for z/OS

In this chapter we describe the main functions provided by Application Performance Analyzer
for z/OS, hereafter referred to as Application Performance Analyzer (APA). These functions
can be used safely in both test and production environments. Application Performance
Analyzer uses a low-impact sampling technology so it runs with very low processor overhead.
It contains an online, instantaneous monitoring and measurement function for real-time
bottleneck analysis, as well as a project-oriented performance management functionality. It
provides you with the responsive and speedy information required to make your applications
deliver the best performance possible.

We discuss the following functions:

Administration/miscellaneous
Statistics/Storage reports
CPU Usage Analysis reports
DASD/O Analysis reports
CPU WAIT Analysis reports
Coupling Facility reports
IMS Measurement reports
CICS Measurement reports
DB2 Measurements reports
MQ Measurement reports
Real-time Analysis reports
Java Measurement reports

YVYVYVYYVYYVYVYVYVYYVYY
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2.1 How Application Performance Analyzer samples an
application

Application Performance Analyzer is a sampling profiler. During an Application Performance
Analyzer observation session, activity in the target address space is sampled at the
frequency and for the duration that was specified when the session was requested. Each
observation results in data being recorded that describes an observed System State (CPU
executing, CPU waiting, queued). Each observation or sample interrupts and momentarily
freezes system activity in the target address space. Information about the state of the
interrupted process is recorded.

Note: It is important to understand that an observation session measures activity in a
single address space. When we refer to system states such as CPU waiting or CPU
unavailable, these states are with respect to the target address space only.

The essence of the analysis reports is the aggregation of system states and attribution of
these aggregates to various system objects. By mapping observed system states to system
objects, the analysis reports provide a meaningful picture of how resources are consumed.

Note: Systems objects are objects to which quantified observation of systems states can
be attributed. These are the basic system objects:

» Load modules

TCBs

DD names

DASD volumes

SVCs

MQSeries queue names

vVVYyVYYVYY

Because Application Performance Analyzer is a sampling profiler, it means that the profile it
gives is not an exact view of the program (that is, found by following the code exactly and
seeing all that is executed), but an average. The performance analysis reports express most
quantified data as percentages. In most cases, absolute values would not, by themselves, be
particularly meaningful. This is because the total number of samples chosen for an
observation session is somewhat arbitrary. The percentage of activity attributed to a system
object, on the other hand, provides a much better measure of the impact of that system object
on performance.

Note: Furthermore, when expressed as percentages, quantification is likely to remain
roughly equal if the sampling frequency and duration parameters are varied.

To get the most out of a sampling profiler, a user should ensure that they are basing their
analysis on a significant number of samples.

If an application programmer has to follow an application step-by-step, Debug Tool for z/OS
should be used instead.

Nevertheless, running Application Performance Analyzer measurements with the DB2+ or
IMS+ data extractor turned on causes each DB2 call and each IMS call to be intercepted to
collect additional data. It means Application Performance Analyzer becomes a tracing profiler
for both DB2 and IMS subsystems.
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Note: This could have a small impact on the performance of the target address space.
Care should be taken when using this feature with other products that also intercept DB2
and IMS calls, as unpredictable results might occur.

Your installer might have chosen to limit access to this feature.

A margin of error value is displayed in various reports. The value is expressed as a
percentage and represents a 95% confidence interval. What this means is that in 95% of
cases, a repetition of the same measurement produces results within +/- the indicated
number of percentage points.

Note: This value is based entirely on the size of a sample population and reflects only the
statistical error that can be expected from the sample size. It does not take into account
any effects caused by a biased sample collection.

2.2 Where Application Performance Analyzer saves reports

Next we discuss situations where Application Performance Analyzer saves reports.

2.2.1 Measurement file/sample file

When Application Performance Analyzer measures activity, it saves the observed data in
memory (auxiliary storage). When the measurement process stops, Application Performance
Analyzer creates a sequential file to permanently save the data. This file is named
measurement file or sample file.

2.2.2 Checkpoint file

Application Performance Analyzer uses the checkpoint file data set to record the status of all
measurement requests (one record for each measurement file). The Application Performance
Analyzer started task allocates this sequential data set.

2.3 How to get help

Three types of help are always available with Application Performance Analyzer:
» Help on report navigation:

For general help on report navigation, enter the Help command line and press Enter, or
easier, position the cursor on the command line and press PF1. This help lists all of the
available commands for the reports.

» Help on report interpretation:

For help about a report currently displayed, position the cursor anywhere on the body of
the report (not on an input field — almost all input fields are underlined) and press PF1.
Pressing PF1 on an input field displays specific information about that field.

» Help linkage:

Certain phrases appear underlined and highlighted in white (column headings) or in blue
(input fields). By selecting such a field with the cursor and pressing PF1, we can jump to
another help window. These are usually definitions of terms.
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When selecting Help on the action bar menu, a pop-up window appears allowing us to display
help on report navigation as well as on report interpretation.

2.4 The functions of Application Performance Analyzer

Application Performance Analyzer reports are each assigned a three-character code
consisting of a one-letter prefix, followed by a two-digit number. The prefix indicates which
category the report belongs to, and the number is a sequence number within that category.
When we are viewing a report, we can always enter another report’s three-character code on
the command line, and that report is also opened. Table 2-1 lists the categories.

Table 2-1 Reports prefixes and categories

Prefix

Category

Administration/Miscellaneous

Statistics/Storage

CPU usage analysis

DASD 1/O analysis

Coupling facility

s{o|o|lo|ln|>

CPU WAIT analysis

IMS measurement

CICS measurement

DB2 measurement

MQseries measurement

E
F
Q
J

Java measurement

This section describes the main categories provided by Application Performance Analyzer.

2.4.1 Administration/Miscellaneous

The Administration/Miscellaneous category contains two reports listed in Table 2-2.

Table 2-2  Admin/Miscellaneous reports

Report identification

Report description

AO1

Source program mapping

A02

Request Printed Reports
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A01 (Source Program Mapping) allows us to specify and manage associations between
source program mapping files, hereafter referred to as SPM, and observation sessions. The
SPM feature allows measured addresses to be mapped to their corresponding source
program statements. An SPM file can be sequential or a member in a partitioned data set and
can be one of the following file types:

v

A listing produced by the compiler (COBOL only)

An Associated Data (ADATA) file produced by HL-Assembler

A side file member produced by the IDILANGX utility (COBOL and PL/I)
A sysdebug file member produced by the compiler (COBOL only)

vYvyy

The Source Program Mapping function is described in detail in Chapter 8, “Application
Performance Analyzer: Settings and customization” on page 135.

A02 (Request Printed Reports) allows us to select sections to be included in a batch report
with the possibility to modify the format of some report sections by specifying formatting
options. The batch can produce:

» A PDF file to create a report file in PDF format
» A SYSOUT file to create a report in a JES-managed SYSOUT file

This function is described in detail in Chapter 12, “Application Performance Analyzer: More
about reports” on page 269.

2.4.2 Statistics/Storage

The Statistics/Storage category contains eight reports, listed in Table 2-3.

Table 2-3 Statistics/Storage reports

Report identification Report description

SO01 Measurement profile

S02 Load module attributes

S03 Load module summary

S04 TCB summary

S05 Memory usage timeline

S06 Data space usage timeline
So07 TCB execution summary

S08 Processor utilization summary

SO1 (Measurement profile) gives a general overview of the measurement. This is a good
report to examine first when analyzing a measurement. It provides an at-a-glance summary
of various aspects of the measurement data and helps us choose which other reports to
concentrate on.

S02 (Load module attributes) lists information about each of the load modules for which
activity was measured during the observation session. Various attributes, including the
External Symbol Dictionary information, of each of the modules are reported.

S03 (Load module summary) lists the load modules for which activity was measured during
the observation session with, but not only, their location, address, size, and count.
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S04 (TCB summary) and SO7 (TCB execution summary) list all TCBs (tasks) that were active
at any time during the observation session. The list is arranged in hierarchical sequence with
ATTACHed subtasks indented relative to the parent tasks that performed the ATTACH
functions. S04 gives the number of samples in which the TCB was observed and S07 gives
the CPU time used by the task.

S05 (Memory usage timeline) and S06 (Data space usage timeline) break the observation
session duration into a number of fixed-length, chronological time intervals. This quantifies
the number of real storage (S05) or virtual storage (S06) that were allocated to the address
space and illustrates any progressive memory usage trends.

S08 (Processor utilization summary) gives a breakdown of CPU states observed during the
measurement.

These reports are described in detail in Chapter 10, “Application Performance Analyzer:
Performance Analysis Reports” on page 173.

2.4.3 CPU usage

The CPU usage category contains nine reports, listed in Table 2-4.

Table 2-4 CPU usage reports

Report identification Report description

Co1 CPU usage by category

Cco2 CPU usage by module

Cco3 CPU usage by code slice

co4 CPU usage by timeline

Co5 CPU usage by task/category
Co6 CPU usage by task/module

co7 CPU usage by procedure

co8 CPU usage by referred attribution
Cco9 CPU usage by PSW/object code

C01, C02, C05, C06, CO7, and CO8 analyze measured CPU consumption. The CPU
consumption is attributed by:

» CO0I (CPU usage by category) to four general categories:

— APPLCN - Application Code

— SYSTEM - System/OS Services

— DB2SAQL - SQL Processing

— DATAMG - Data Management (DASD) Requests

» (02 (CPU usage by module) to load modules.

» (05 (CPU usage by task/category) to each task (TCB), under each task. This information
is shown under four general categories:

APPLCN - Application Code

SYSTEM - System/OS Services

DB2SQL - SQL Processing

DATAMG - Data Management (DASD) Requests
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» (06 (CPU usage by task/module) to each task (TCB). Under each task, a further
breakdown of CPU consumption is shown by load modules.

» CO07 (CPU usage by procedure) to the source program procedure level.
» CO08 (CPU usage by referred attribution) to system modules referred back to the points of
invocation in application modules.

C03 (CPU usage by code slice) attributes CPU usage to code slices. A code slice is a range
of storage addresses containing executable object code. We can use this report to pinpoint
the exact locations of hot spots — segments of code where CPU consumption is particularly
high.

C04 (CPU usage by timeline) breaks the observation session duration into a number of
fixed-length, chronological time intervals. This quantifies the number of CPU usage for an
interval and illustrates any progressive CPU usage trends.

C09 (CPU usage by PSW/object code) lists information about sampled CPU execution at the
machine instruction level. This report is most useful when used in Subset Analysis mode to
provide more detailed analysis for a particular quantification.

These reports are described in detail in Chapter 10, “Application Performance Analyzer:
Performance Analysis Reports” on page 173.

2.4.4 DASD /O
The DASD I/O category contains nine reports, listed in Table 2-5.

Table 2-5 DASD I/O reports

Report identification Report description

D01 DASD usage by device
D02 DASD usage by DDNAME
D03 DASD usage by data set
D04 Data set attributes

D05 DASD EXCP summary
D06 DASD VSAM statistics
D07 DASD activity timeline
D08 DASD 1/O wait time

D09 VSAM buffer pool usage

DOI1 (DASD usage by device), D02 (DASD usage by DDNAME), and D03 (DASD usage by
data set) show how much DASD I/O time was used by each DASD device (D01), file (D02), or
data set (D03) for which activity was measured during the observation session.

D04 (Data set attributes) lists information about each of the data sets that was open at some
point during the observation session.

D05 (DASD EXCP summary) gives a summary of the number of EXCPs for each open
dataset.

D06 (DASD VSAM statistics) gives file access statistics for each open VSAM dataset.
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D07 (DASD activity timeline) gives for each file, the 1/0O activity distribution over the
measurement interval.

D08 (DASD I/0 wait time) gives delays resulting from waits during DASD 1/O operations.
D09 (VSAM buffer pool usage) gives information about activity in VSAM LSR buffer pools.
These reports are described in detail in Chapter 10, “Application Performance Analyzer:

Performance Analysis Reports” on page 173.

2.4.5 Coupling facility

The Coupling facility category contains three reports, listed in Table 2-6.

Table 2-6 Coupling facility reports

Report identification Report description

GO1 Coupling facility summary
Go02 Coupling facility mean times
Go3 Coupling facility total times

GO1 (Coupling facility summary) gives a summary of the coupling facility data collected
during the observation session.

GO02 (Coupling facility mean times) and G03 (Coupling facility total times) give an analysis
of how mean time (G02) or total time (G03) was spent by the coupling facility during the
observation session. We can expand a coupling facility report line to see a further breakdown
by structure name within the facility name.

These reports are described in detail in Chapter 10, “Application Performance Analyzer:
Performance Analysis Reports” on page 173.

2.4.6 CPU WAIT
The CPU WAIT analysis category contains three reports, listed in Table 2-7.

Table 2-7 CPU WAIT reports

Report identification Report description

Wo1 WAIT time by task/category
w02 WAIT time by task/module
W03 WAIT time referred attribution

W01 (WAIT time by task/category) gives for each task (TCB) the percentage of elapsed time
during which the task was observed to be in a WAIT. Under each task, this information is
shown under two general categories:

» APPLCN - System/OS Services
» SYSTEM - Application Code

W02 (WAIT time by task/module) gives for each task (TCB), the percentage of elapsed time
during which the task was observed to be in a WAIT. Under each task, a further breakdown of
wait time is shown by load modules.
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W03 (WAIT time referred attribution) shows the attribution of WAIT time. WAITs issued in
system modules are referred back to the points of invocation in application modules.

These reports are described in detail in Chapter 10, “Application Performance Analyzer:
Performance Analysis Reports” on page 173.

2.4.7 IMS measurement

The IMS measurement category contains twenty-one reports, listed in Table 2-8.

Table 2-8 IMS measurement reports

Report identification Report description

101 IMS measurement profile

102 IMS DL/I call timeline

103 IMS transaction timeline

104 IMS transaction activity timeline
105 IMS DL/I CPU usage by PSB

106 IMS DL/l CPU usage by transaction
107 IMS DL/I CPU usage by DL/I call
108 IMS DL/I WAIT time by PSB

109 IMS DL/I WAIT time by transaction
110 IMS DL/I WAIT time by DL/I call
111 IMS DL/I activity by PSB

112 IMS DL/l activity by transaction
113 IMS DL/I activity by DL/I call

114 IMS PSB/PCB attributes

115 IMS DL/I call attributes

116 IMS transaction service time

117 IMS transaction DL/I call counts
118 IMS CPU/Svc time by DL/I calls
119 IMS CPU/Svc time by PSB

120 IMS CPU/Svc time by transaction
121 IMS CPU/Svc time by PCB

101 (IMS measurement profile) gives a general overview of the IMS measurement data. This
is a good report to examine first when analyzing IMS information. It provides an at-a-glance
summary of various aspects of the measurement data and helps us choose which other
reports to concentrate on.

102 (IMS DL/I call timeline) and 103 (IMS transaction timeline) give the chronology of DLI
calls (102) or IMS transactions (I03) observed during the measurement interval. Each line

shows information about one executed DLI call (102) and IMS transaction (103). The IMS+

feature must have been enabled when the measurement was performed.
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104 (IMS transaction activity timeline) shows for each IMS transaction, how execution of that
transaction was distributed over the measurement interval.

107 (IMS DL/l CPU usage by DL/I call) gives the distribution of CPU usage across IMS DL/I
calls. 107 reports only CPU activity that occurred during processing of DL/I calls.

110 (IMS DL/I WAIT time by DL/I call) identifies delays caused by wait conditions in specific
DL/I calls.

113 (IMS DL/I activity by DL/I call) shows how time is consumed in IMS-dependent regions
by specific DL/I calls. All time is reported regardless of whether the time is CPU usage or wait.

Note: Reports 105, 108, and 111 are meaningful when measuring a region in which multiple
IMS PSBs are scheduled.

Reports 106, 109, and 112 are meaningful when measuring a region in which multiple
transactions are scheduled.

105 (IMS DL/I CPU usage by PSB) and 106 (IMS DL/I CPU usage by transaction) give the
distribution of CPU usage in an IMS-dependent region. Both IMS and non IMS CPU usage is
reported.

108 (IMS DL/I WAIT time by PSB) and 109 (IMS DL/I WAIT time by transaction) identify any
delays caused by wait conditions in IMS regions. Only wait time observed when an IMS PSB
is active is reported. Wait time is identified both within the processing of DL/I calls and outside
of DL/I call processing.

111 (IMS DL/I activity by PSB) and 112 (IMS DL/I activity by transaction) show how time is
consumed in IMS-dependent regions. All time is reported regardless of whether the time is
CPU usage or wait. Only time observed while an IMS PSB was active is reported. Time is
identified both within the processing of DL/I calls and outside of DL/I call processing but only
when an IMS PSB is active.

114 (IMS PSB/PCB attributes) and 115 (IMS DL/I call attributes) give detailed information
about PSBs and their PCBs (114) or DL/I call (115) referred to by detail lines in other reports.

Note: For reports 116, 117, 118, 119, 120, and 121, the IMS+ feature must have been enabled
when the measurement was performed.

116 (IMS transaction service time) gives information about IMS transaction service times.

117 (IMS transaction DL/I call counts) gives information about the number of DLI calls issued
by each of the measured IMS transactions.

118 (IMS CPU/Svc time by DLI calls), 119 (IMS CPU/Svc time by PSB), 120 (IMS CPU/Svc
time by Transaction), and 121 (IMS CPU/Svc time by PCB) give information about exact CPU
times and service times for DLI calls (118), for DLI call by PSB (119), for DLI call by transaction
(120), or for DLI call by individual PCB (121).

These reports are described in Chapter 11, “Application Performance Analyzer: Analyzing a
job with subsystem” on page 187.
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2.4.8 CICS measurement

The CICS measurement category contains six reports, listed in Table 2-9.

Table 2-9 CICS measurement reports

Report identification Report description

EO1 CICS Session Statistics

EO3 CICS CPU usage by transaction

EO4 CICS mean service time by transaction
EO5 CICS total service time by transaction
EO06 CICS service time by task ID

EO7 CICS wait by transaction

EO8 CICS Mean Service Time by Terminal ID
E09 CICS Total Service Time by Terminal ID

EO01 (CICS session statistics) shows a summary of the CICS measurement data collected
during the observation session.

EO03 (CICS CPU usage by transaction) shows how CPU consumption was distributed across
the CICS transactions that were executing during the observation session.

E04 (CICS mean service time by transaction) analyze the mean times spent, by the CICS
transactions, that were measured during the observation session.

E05 (CICS total service time by transaction) analyze how time was spent, by the CICS
transactions, that was measured during the observation session.

EO06 (CICS service time by task ID) shows a chronology of occurrences of CICS transactions.
EQ07 (CICS wait by transaction) shows where CICS transactions were waiting.

E08 (CICS mean service time by terminal ID) analyze the mean times, by terminal ID, that
were measured during the observation times.

E09 (CICS total service time by terminal ID) analyze how total time was spent, by terminal
ID, that was measured during the observation time.

These reports are described in detail in Chapter 11, “Application Performance Analyzer:
Analyzing a job with subsystem” on page 187.
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2.4.9 DB2 measurement
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The DB2 measurement category contains fourteen reports, listed in Table 2-10.

Table 2-10 DB2 measurement reports

Report identification Report description

FO1 DB2 measurement profile

Fo02 DB2 SQL activity timeline

FO3 DB2 SQL activity by DBRM

FO4 DB2 SQL activity by statement

FO5 DB2 SQL activity by plan

FO6 DB2 SQL statement attributes

FO7 DB2 SQL wait time by DBRM

FO08 DB2 SQL wait time by statement
F09 DB2 SQL wait time by plan

F10 DB2 SQL/Svc time by DBRM

F11 DB2 SQL/Svc time by statement
F12 DB2 SQL/Svc time by plan

F13 DB2 SQL threads analysis

F14 DB2 CPU by plan/stored procedure
F15 DB2 SQL CPU/Svc time by requestor location

F0I (DB2 measurement profile) gives a general overview of the DB2 measurement data. This
is a good report to examine first when analyzing DB2 information. It provides an at-a-glance
summary of various aspects of the measurement data and helps us choose which other
reports to concentrate on.

F02 (DB2 SQOL activity timeline) gives information about the chronology of SQL requests that
were sampled over the duration of the measurement and to identify any calls with excessive
service times.

F03 (DB2 SQL activity by DBRM), F04 (DB2 SQL activity by statement), and F05 (DB2 SQOL
activity by plan) show how time was consumed by SQL request processing. The percentage
of time is reported by each module (FO3), each statement (F04), or each DB2 plan (F05) that
issued SQL requests.

F06 (DB2 SQL statement attributes) shows detailed information about each of the measured
SQL statements. This is useful as a reference report when working with printed copies of
other DB2 reports that do not show full SQL statement details.
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F07 (DB2 SQL wait time by DBRM), FO8 (DB2 SQOL wait time by statement), and F09 (DB2
SOL wait time by plan) give information about WAIT time that occurred during the processing
of SQL requests. The percentage of time is reported for each DBRM (F07), each statement
(FO8), or each DB2 plan (F09) that issued SQL requests that were issued.

Note: A prerequisite for reports F10, F11, and F12 is activation of the DB2+ option during
the measurement. This option records exact SQL call counts, total SQL service time, and
total SQL processing CPU time by embedded SQL statements.

F10 (DB2 SQL/Svc time by DBRM), F11 (DB2 SQL/Svc time by statement), and Fi12 (DB2
SOL /Svc time by plan) show quantification of service time by DBRM (F10), by statement
(F11), or by DB2 plan (F12).

F13 (DB2 SQL threads analysis) shows information about DB2 threads observed during the
sampling of SQL call activity.

F14 (DB2 CPU by plan/stored procedure) shows how CPU resource was consumed by
stored procedures within each plan measured during the sampling interval.

F15 (DB2 SQL CPU/Svc time by requestor location) shows the exact SQL call counts, total
SQL service time and total SQL processing SCP time by embedded SQL statements. It
shows quantification by Requestor Location. This report is for DDF measurements only.

These reports are described in detail in Chapter 11, “Application Performance Analyzer:
Analyzing a job with subsystem” on page 187.

2.4.10 MQ measurement

The MQSeries measurement category contains ten reports listed in Table 2-11.

Table 2-11 MQSeries measurement reports

Report identification Report description

Qo1 MQSeries activity summary

Qo2 MQSeries CPU usage by queue
Qo3 MQSeries CPU usage by request
Qo4 MQSeries CPU usage by transaction
Q05 MQSeries service time by queue
Q06 MQSeries service time by request
Qo7 MQSeries service time by transaction
Qo8 MQSeries wait time by queue

Q09 MQSeries wait time by request

Q10 MQSeries wait time by transaction

Q01 (MQSeries activity summary) shows a summary of the MQSeries requests (Calls)
issued during the observation session and a list of the MQSeries objects referenced by these
requests.
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002 (MQSeries CPU usage by queue), Q03 (MQSeries CPU usage by request), and Q04
(MQSeries CPU usage by transaction) show how CPU resources were consumed by
MQSeries Requests. The percentage of CPU usage is reported by MQSeries Queue Name
(Q02), by MQSeries Request (Q03), or by CICS or IMS transaction (Q04).

Q05 (MQSeries service time by queue), Q06 (MOSeries service time by request), and Q07
(MQSeries service time by transaction) show how time was consumed by MQSeries
Requests. The percentage of time is reported by MQSeries Queue Name (Q05), by
MQSeries Request (Q06), or by CICS or IMS transaction (Q07).

Q08 (MQSeries wait time by queue), Q09 (MQOSeries wait time by request), and Q10
(MQSeries wait time by transaction) show how much wait time occurred during processing of
MQSeries Requests. The percentage of time is reported by MQSeries Queue Name (Q08),
by MQSeries Request (Q09), or by CICS or IMS transaction (Q10).

These reports are described in detail in Chapter 11, “Application Performance Analyzer:
Analyzing a job with subsystem” on page 187.

2.4.11 Another approach to sort the APA’s reports
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We can also group reports in other categories such as:
» Global information:

— S01: Measurement profile

— GO01: Coupling Facility summary
— 101: IMS measurement profile

— EO1: CICS session statistics

— FO01: DB2 measurement profile

— QO1: MQSeries activity summary

» Load module:

— 802: Load module attributes

— 8S03: Load module summary

— CO02: CPU usage by module

— CO03: CPU usage by code slice

— CO06: CPU usage by task/module
— CO07: CPU usage by procedure
— WO02: WAIT time by task/module

» Task:

— S04: TCB summary

— S07: TCB execution summary

— CO05: CPU usage by task/category
— CO06: CPU usage by task/module
— WO01: Wait time by task/category
— WO02: Wait time by task/module

» Timeline:

— S05: Memory usage timeline

— S06: Data space usage timeline

— CO04: CPU usage by timeline

— DO07: DASD activity timeline

— 102: IMS DU/I call timeline

— 103: IMS transaction timeline

— 104; IMS transaction activity timeline
— FO02: DB2 SQL activity timeline
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» CPU time:

— Al CPU reports (C01 to C09)

— 118: IMS CPU/Svc time by DL/I calls

— 119: IMS CPU/Svc time by PSB

— 120: IMS CPU/Svc time by transaction

— 121: IMS CPU/Svc time by PCB

— EO08: CICS mean Svc time by terminal ID
— EO09: CICS total Svc time by terminal ID

— F10: DB2 SQL/Svc time by DBRM

— F11: DB2 SQL/Svc time by statement

— F12: DB2 SQL/Svc time by plan

— F14: DB2 CPU by plan/sorted procedure
— F15: DB2 SQL CPU/Svc time by requestor location
— QO02: MQSeries CPU usage y queue

— QO083: MQSeries CPU usage by request

— QO04: MQSeries CPU usage by transaction

» Wait time:

— DO08: DASD 1/0O wait time

— WO01: Wait time by task/category

— WO02: Wait time by task/module

— WO03: Wait time referred attribution

— 108: IMS DL/l wait time by PSB

— 109: IMS DL/I wait time by transaction
— 110: IMS DL/I wait time by DL/I call

— EO07: CICS wait by transaction

— F07: DB2 SQL wait time by DBRM

— F08: DB2 SQL wait time by statement
— F09: DB2 SQL wait time by plan

— QO08: MQSeries wait time by queue

— QO09: MQSeries wait time by request
— Q10: MQSeries wait time by transaction

2.4.12 Real-time analysis

The Realtime Monitor facility allows you to view information about an in-progress
measurement. Start this facility by selecting an active measurement from the Observation
Session List (information about creating a monitoring request is in Chapter 9, “Application
Performance Analyzer: Creating a monitoring request” on page 145.

Auto-refresh mode

In this mode the panel is refreshed automatically to show changing data as it is measured. In
auto-refresh mode the keyboard is locked.

Note: To halt auto-refresh mode and unlock the keyboard, press the Attention key. We can
then refresh the panel manually by repeatedly pressing Enter. To re-activate the
auto-refresh mode, enter the PULSE (or P) primary command.

ACCUM and CURRENT modes

Some monitor views display data based on all of the accumulated (ACCUM) data for the
measurement, or for the last measured time slice (CURRENT). ACCUM or CURRENT is displayed
on the heading line of views affected by this mode setting.
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Note: Enter the ACCUM (or A) command to set the mode to report accumulated data.

Enter the CURRENT (or C) command to set the mode to report on the most recent time
slice.

Real-time analysis view 1: measurement overview

The measurement overview shows an at-a-glance summary of the measurement status and
shows a very high-level overview of observed resource usage.

Real-time analysis view 2: CPU utilization

CPU utilization quantifies distribution of CPU usage. The quantifications are reported in two
modes: overall and current.

Overall mode appears on the left side of the screen and shows accumulated quantifications
based on the overall measurement. Each quantity is an overall sample count. It is also
expressed as a percentage and illustrated by a histogram.

Current mode appears on the right side of the screen and shows quantifications representing
the last measured time slice. Each quantity is a sample count for the time slice and is also
illustrated by a histogram.

Real-time analysis view 3: measurement environment

The data reported here is static and shows the measurement request parameters and
information about the measurement environment.

Real-time analysis view 4: CPU active modules

CPU active modules quantify distribution of CPU usage by module. The quantifications are
reported in two modes: overall and current.

Real-time analysis view 5: data management service time
The quantifications are reported in two modes: overall and current.

In ACCUM mode, files for which EXCPs were processed during the measurement are shown.

In current mode, files for which EXCPs were processed since the last data refresh are shown.
In both cases the detail lines are sorted in descending sequence by EXCP count since the
last data refresh.
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Introducing Debug Tool,
Debug Tool Utilities, and
Advanced Functions

Debug Tool provides interactive debugging capabilities for debugging compiled zSeries
applications. Its program debugging, testing, and analysis capabilities include the ability to let
application developers examine, monitor, and control the execution of application programs
written in COBOL, PL/I, C, C++, and Assembler on a z/OS system.

Available interfaces, along with program compile, link-edit, and runtime options, plus
frequently used Debug Tool commands, are described in this chapter.

This chapter is organized in two parts:

» Debug Tool
» Debug Tool Utilities and Advanced Functions

Debug Tool is included in Debug Tool Utilities and Advanced Functions.
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3.1 Debug Tool

Debug Tool helps you test programs by allowing you to examine, monitor, and control the
execution of programs written in assembler, C/C++, COBOL, or PL/l on a z/OS system.

Applications can also include other languages. For such applications, Debug Tool provides a
disassembly view that lets you debug, at the machine code level, the corresponding portions
of applications. Of course, in the disassembly view, debugging capabilities are limited.

Debug Tool can be used to debug programs in a batch mode, interactively in a full-screen
mode, or in a remote debug mode. You must use the correct compiler options to be able to
use Debug Tool.

3.1.1 Debug Tool interfaces

The terms batch mode, remote debug mode, and full-screen mode identify the types of
debugging interfaces provided by Debug Tool.

Batch mode

To run Debug Tool in batch mode, a command file is prepared in advance, with a predefined
series of Debug Tool commands that are to be performed on a running batch application. The
TEST runtime option gives control of your program to Debug Tool.

No terminal input or user interactive intervention is possible in a batch debugging session.

The results are saved in a log data set and can be reviewed and analyzed when a batch
debugging session is finished.

There are several ways to define the TEST runtime option with the commands file specified,
including:

» In the PARM parameter of the JCL EXEC statement
» Using the PLIXOPT string in the PL/I source application
» Using CEEUOPT CSECT linked with an application

Remote debug mode

In remote debug mode, the host application starts Debug Tool, which then uses a TCP/IP
connection to communicate with a remote debugger on your Windows workstation. Not all
compilers are compatible with this mode.

Debug Tool, in conjunction with a remote debugger, provides users with the ability to debug
host programs, including batch programs, through a graphical user interface (GUI) on the
workstation.

The following remote debuggers are available:

» Compiled Language Debugger component of WebSphere Developer for zSeries (WDz):

This remote debugger is the recommended choice since it offers more functionality than
the IBM Distributed Debugger.

» Compiled Language Debugger component of WebSphere Developer Debugger for
zSeries (WDDz):

This remote debugger offers similar functionality to WDz, but without the comprehensive
application development support provided with WDz. Both are built on an Eclipse platform.
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» IBM Distributed Debugger:
This remote debugger is available through several products, for example:
— 0S/390 C/C++ Productivity Tools
— VisualAge for Windows family of products

All remote debuggers run on Windows NT® 4.0, Windows 2000, and Windows XP.

WebSphere Developer for zSeries Debugger

This debugger is available as a function of the IBM WebSphere Developer for zSeries (WDz).
When initially started, the screen is formatted as shown in Figure 3-1.

File (Efif Mavigate Search Project Rum MWindow  Help

|05~ |$-0-2-Q- |5 % - - 5[ $50ebug (@726

35 Debug 23 | | = HE w = O ||variables (Ge Breakpaints &2 o B | + =8

I — .

5= Outline 52 =0
An outling is not available,

M& o 2 =]

Console _

I |

Figure 3-1 The WebSphere Developer for zSeries initial Debug perspective

At the top-right of the Debug window (upper left-hand corner), there is a series of icons. The
Listener button is shown in Figure 3-2. This must be selected in order for the remote
debugger to work as expected.

[&

Figure 3-2 The Listener button
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By default, WDz begins to listen on port 8001 at startup. The next step in debugging is going
back to your TSO, batch, IMS, or CICS session and starting, with a suitable TEST runtime
option, the job you wish to run. The TEST runtime option must specify the TCP/IP address of
the machine that is running WDz. In this case, an extract of the JCL used to invoke a debug
session and initiate contact with WDz is shown in Figure 3-3.

EDIT - Edit Setup File "MLDUCKW.COVERAGE.DTCU' Row 1 to 5 of &
Command ===> scroll ===» CSR

Load Module Name
Choose the format of your parameter string:
1 1 LE COBOL Default - Program Arguments / Run-time Options
2 other LE Languages - Run-time Options / Program Arguments
3 Non-LE Programs / 05/VS COBOL - Run-time Options / Program Arguments

_ Enter / to modify parameters '/TEST(ALL.*,PROMPT,TCPIP&9.49.137.66%8001:*)"

Cmd DD Name Seq C DD Information (DSN/Sysin/Sysout/Dummy) DISP
_ mMEA R AARAAARARAR R AR AR TUD U'F Da‘ta MR R ARARARAARA AR AR AR
COMPFTL 1 _ 'CHABERT.TRADER.COMPFILE' SHRE
CUSTFILE 1 _ 'CHABERT.TRADER.CUSTFILE' SHRE
INSPPREF 1 _ 'CHABERT.DEBUG.PREF(TRAD1)" SHR
REPOUT 1 _ 5¥YS0UT==
AR A AR AR ARRAAARAARARARRAAERALEL BOLLOM OF daka Focreathninhh AR AR ARAARARARALE]

Figure 3-3 Invoking the program to be debugged on the mainframe

In this example we have invoked the program in batch, but we could have invoked it in TSO
just as easily. The TEST runtime option contains enough information so that the runtime on
the mainframe can contact WDz on our PC.

The WDz screen pops up, along with a dialog box to warn about the state of the program, as
shown in Figure 3-4.

@oemgerrie x

@ EQ23831 The environment is not yek fully initialized, Use Step or Run,

Figure 3-4 WDz Initial Program Status message

Once we have clicked OK we can STEP into the program. This is done using the left-hand
button in the following series of three buttons, extracted from the row of icons in the Debug
window, as shown in Figure 3-5.

o TR
Figure 3-5 WDz STEP buttons
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We now have a fully functional point-and-click debugging environment, with many different
views such as breakpoints, variables, registers, and so forth, as shown in Figure 3-6.

Fle Edit Mavigate Search Project Run  ‘Window Help

(w2 |35 -0 -2 -Q- |5 | = d s |A B | FDebug (§I2EE
:tx‘ﬁDebug pxcs [k 7 | Ut | | &« =0 Variables|Breakpoints|Registers|Memory Rendering (E=Mon\tors &3 Modules| =0
E"'E Eom.ibm.debug.\oad [Compiled rﬂpplicat\on] 3¢ a% -:1:-4 laz — | t | S

= _‘,:") State: <stopped> Connection: OS5(390(R) {9.30,128,25:2336)
P \WS-CLRRENT-DATE
o Thread:1 {Runnable ) . . \
.= TRADERE: 01 ® TR-COMPANY-MAME ="rrrrrrrrrrrrrrrrrrrr
z - = ® WS-BUY-CTR = +000000000
----- | Process: 408543456 Program: TRADERE
%‘FABAPHEN.BOOKZDDS.S\"SDEBUG(TRADERB) o ] | EE Outline &3 =0
Line 328 Column 1 Insert Erowse An outling is not available,
+ 1 + Z + 3 + 4 + 5 + & + 7 S——-
» 328 MCOVE FURCTICHN CUREENT-DATE (1:8) TO Wi3-CURRENT-DATE d
3z9 i LCCEPT WZ-CURRENT-DATE FROM DATE
330 DISPLAY 'TRADERE STARTED: CURRENT-DATE ' W3-CURRENT-DATE ||
331
332 PERFORM SETUP-FILES —
333
334 PERFORM READ-TRANZACT-FILE THRUO READ-TRANZALCT-FILE-EXIT
335 UNTIL W3-TRAWNIACT-ECF-3W = '¥!'
336
2 337 MOVE  W3-BUY-CTE T2 W3-EUY-CTRZ
|
COMMAND : CALL $VER I
EQhZ441I IEM Debuy Tool Version 6 Release 1 Mod O
10/27/2005 04:32:00 PM Level: VER1
ECAZ4421 S655-FP14 and S655-P15: (C) Copyright IEM Corp. 1992, 2005 |
-

Kl [

Debug Engine Command: || LI

L | | | |
Figure 3-6 The WDz Debug screen

WebSphere Developer Debugger for zSeries Debugger

This debugger is a subset of WDz functions that still provides a workstation graphical
interface to Debug Tool and Debug Tool Utilities and Advanced Functions.

WDDz, integrated with Debug Tool or Debug Tool Utilities and Advanced Functions, provides
Eclipse-based interactive source-level debugging capabilities for debugging compiled zSeries
applications. Its program debugging, testing, and analysis capabilities include the ability to let
developers examine, monitor, and control the execution of application programs written in
COBOL, PL/I,C, C++, and Assembler on a z/OS system.

IBM Distributed Debugger

Any version of the IBM Distributed Debugger should work with Debug Tool and all of its
supported languages.

Using this interface, your host application running under the control of Debug Tool starts a
TCP/IP connection to a Windows NT, 2000, or XP workstation on which the IBM Distributed
Debugger program was started and listens for requests on a specified port (default is 8000).
This interface is supported by all environments including CICS, IMS, and UNIX System
Services (USS).

Note: In some TCP/IP installations, a SYSTCPD DD card might be required to point to
your installation’s TCPIPDATA.
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Debugging with the IBM Distributed Debugger is a two-step process:

1. Start the remote debugger on your workstation. For the IBM Distributed Debugger on a
workstation, this involves a command like:

C:\IBMDebug\bin\idebug.exe -qgdaemon -quiport=8000

2. Run your program using the TEST runtime option. The runtime option to be used must
define your workstation’s TCP/IP address. With a COBOL program, this might be:

/TEST(ALL,*,PROMPT,VADTCPIP&9.30.40.117%8000:*)

Full-screen mode

Debug Tool provides an interactive full-screen interface on a 3270 device in one of the
following ways:

» Full-screen mode through a VTAM terminal:

Debug Tool full-screen mode through a VTAM terminal requires that you know the LU
name of the terminal that your debug session will run on.

» Full-screen mode through the Terminal Interface Manager:

Debug Tool Terminal Interface Manager enables you to associate a user ID with a VTAM
terminal, removing the necessity to update your runtime parameter string whenever the
VTAM terminal LU name changes. The Terminal Interface Manager is a VTAM application
that must be started before users can access it.

Both full-screen modes require that the correct VTAM customization is completed to ensure
that basic full-screen mode is operational. Once you have your debug session started in
either full-screen manner, the visual interface is the same. The debugging information can be
displayed in three windows on the screen:

» Source window: Displays the program source or listing

» Log window: Displays a record of commands and other interactions between Debug Tool
and the program

» Monitor window: Indicates changes in the program
Each of these windows can be expanded to full screen, re-sized, or hidden.

Programs written in any of the languages supported by Debug Tool can be debugged in
full-screen mode.

Source window
The Source window displays the source file or listing. It has four parts:

Header area Identifies the window, shows the compile unit name, and shows the
current position in the source or listing.

Prefix area Occupies the left-most eight columns of the Source window. Contains
statement numbers or line numbers that can be used when referring to
the statements in your program. The prefix area can be used to set,
display, and remove breakpoints with the prefix commands AT,
CLEAR, ENABLE, DISABLE, QUERY, and SHOW.

Source display area Shows the source code (for a C/C++ program), the source listing
(for a COBOL or PL/I program), a pseudo assembler listing (for an
assembler program), or the disassembly view (for programs without
debug information) for the currently qualified program unit. If the
current executable statement is in the source display area, it is
highlighted.
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Suffix area A narrow, variable-width column at the right of the screen that Debug
Tool uses to display frequency counts. It is only as wide as the largest
count it must display. The suffix area is optional. To show the suffix
area, enter SET SUFFIX ON. To hide the suffix area, enter SET SUFFIX
OFF. It can also be set on or off with the Source Listing Suffix field in the
Profile Settings panel.

Log window

The Log window records and displays user interactions with Debug Tool. All commands that
are valid in line mode, and their responses, are automatically appended to the Log window.
The following commands are not recorded in the Log window:

PANEL

FIND

CURSOR

RETRIEVE

SCROLL

WINDOW

IMMEDIATE

QUERY prefix command
SHOW prefix command

YyVYyVYYVYVYVYYVYYY

If SET INTERCEPT ON is in effect for a file, that file’s output also appears in the Log window.
You can exclude STEP and GO commands from the log by specifying SET ECHO OFF.

By default, the Log window keeps 1000 lines for display. To change this value, enter SET LOG
KEEP n, where n is the number of lines you want kept for display. The maximum number of
lines is determined by the amount of storage available.

Monitor window

The Monitor window is used to continuously display output from the MONITOR LIST,
MONITOR QUERY, MONITOR DESCRIBE, and SET AUTOMONITOR commands.

If this window is not open, Debug Tool opens it when the MONITOR or SET AUTOMONITOR
commands are entered. Its contents are refreshed whenever Debug Tool receives control and
after every Debug Tool command that can affect the display.

When the MONITOR command is issued, it is assigned a reference number between 1 and
99, then added to the monitor list. You can specify the monitor number. However, it must
either replace an existing monitor number or be the next sequential number.

When you issue the SET AUTOMONITOR ON command (if available), the following line is
displayed at the bottom of the list of monitored variables:

kkhkhkkhkkhkhkk AUTOMONITOR *khkkkkhkkhkhkk

Variables that are added to the Monitor window as a result of the SET AUTOMONITOR
command are displayed underneath this line.

While the MONITOR command can generate an unlimited amount of output, bounded only by
your storage capacity, the Monitor window can display a maximum of only 1000 scrollable
lines of output.

If a window is not wide enough to show all the output it contains, either scroll right (to scroll
the window to the right) or zoom (to make it fill the screen) can be used.
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In most cases, you can update the values of monitored variables by typing new values over
the displayed values.

A sample of Debug Tool screen in the full-screen mode is shown in Figure 3-7.

COBOL LOCATION: TRADERB initialization
Command === _ Scroll ===» CSR
FONLITOR s=¢t====ioss=tes=sResssdoso=ge=osdooosdlessob==G08====0====(F LI{E: O OF 0

KK KK KKK K KK R RO ROk R KRR TOP OF MONT TOR sk % % 5k K 3 % 5K 3% 3 % 3% 5K K XK K K K K K 3K K K K K ¥ K X ¥ K X XK
KKK OK KKK KRR RO KRR KRR KKK KK KA KK BOTTOM OF MONI TIOR 5 o s 5 5K K K 5K K K K K K K K K KK K K K K KK KK

SOURCE :lTRADERE ——1-———+———-2-———4——— -3 ———4+———4 ———+——— -5 -+ LINE: 1 OF 811
SR K R K R K DR KK R KK TR KK R K TR KK KKK KK KK KK IS R I ISR K D K DR K R KK .
* LICENSED MATERIALS - PROPERTY OF IBM

* 5655-ADS (C) COPYRIGHT IBM CORP. 2004

* ALL RIGHTS RESERVED .
K K K K K KK K KK K KK K K K K K K K K K K K K K K K K K K K K KK K K K K K K K R K K K K K K K K K K KK RO K K K K .
* PROGRAM: TRADERB

(0 00 =~ O U1 I (o A =

*
* AUTHOR : DAVE BARFIELD
* MODIFIED: LARRY KAHM

LOG O----4-——-1---"-4--—--2————4--—-—-3-————4+-——-—--4-———+-——---5-———+———— |INE: 51 OF 54
0051 SET PF23 "Z0OOM LOG" = WINDOW ZOOM LOG ;

0052 SET PF24 "RETRIEVE" = IMMEDIATE RETRIEVE ;

0053 EQA1890I xxx User preferences file commands end xxx

0054 SET COLOR RED WINDOW HEADERS ;

PF 1:PK13-24 2:KEEP 3:QUIT 4:CURRLINE 5:FIND 6: SETBREAK
PF 7:UP 8: DOWN 9:60 1 10: Z00M WIN 11:Z700M LOG 12:G0

Figure 3-7 Debug Tool full-screen session

3.1.2 Compiler options

Each programming language has a comprehensive set of compiler options. It is very
important to use the correct compiler options to debug the program:

C/C++ TEST(ALL) provides maximum debugging capability. There are suboptions to
refine debugging capabilities.
coBOL TEST(ALL,SYM) provides maximum debugging capability. There are

suboptions to refine debugging capabilities. Some suboptions are used only
with a specific version of COBOL. When using Enterprise COBOL for z/OS
and OS/390 Version 3 or COBOL for OS/390 and VM Version 2 Release 2
compilers, the TEST(NONE,SYM,SEPARATE) compiler option retains most
of Debug Tool’s capabilities. The suboption SEPARATE instructs the compiler
to store debugging information and symbol tables in a separate file. The
suboption NONE specifies that there is no compiled-in hooks, so the
Dynamic Debug facility must be activated during a debug session.

PL/I TEST(ALL,SYM) provides maximum debugging capability. Programs
compiled with the PL/I for MVS or OS PL/I compilers must specify the
SOURCE suboption. The suboptions BLOCK, STMT, PATH, and ALL
regulate the points in which compiler inserts hooks. The suboption SYM
controls the insertion of symbol tables into the object file. These tables are
used by Debug Tool to obtain information about program variables. The
syntax for the TEST compiler option of the Enterprise PL/I compilers is
slightly different. Refer to the documentation that corresponds to the version
of the compiler you are using for a description of the TEST compiler option.

Assembler The ADATA option must be specified. This option generates a SYSADATA
file, which the EQALANGX postprocessor requires to create a debug file
(also called the EQALANGX file).
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3.1.3 Link-edit options

In most cases, Debug Tool does not require specific link-edit options for application programs.

When using the

DTCN transaction to manage debugging profiles in CICS, the main programs

to be debugged should be link-edited with the object module EQADCCXT if they are written in
PL/l or C/C++. When using the CADP transaction, which is available with CICS Transaction
Server for z/OS V2.3 and later, this is not required.

3.1.4 Runtime TEST option

Note: The following information is based on the description of the TEST runtime option
provided in Debug Tool V7R1 Reference and Messages, GC18-9536.

About runtime TEST option

The TEST runtime option is used to specify the conditions under which Debug Tool will
assume control of an application. The basic format of the instruction is as follows:

NOTEST

TEST

test level

Specifies that Debug Tool is not started at program initialization. However, it
can still be started with CEETEST, PLITEST or __ctest(). The suboptions
specified with NOTEST are used when Debug Tool is started (if it is started).
Note that if the TEST option is specified somewhere that has a higher
precedence than where the NOTEST option is, the values on the NOTEST
option are taken as defaults.

Indicates that Debug Tool is given control according to the specified
sub-options.

The test_level suboption has three possible values:

ALL

ERROR

NONE

This default value specifies that Debug Tool gains control, even without
defined breakpoints, at:

The attention function
Any Language Environment condition of severity 1 or above
Application termination

Without a defined AT OCCURRENCE for a particular condition, Debug Tool
only gets control at the occurrence of:

The attention function
Any Language Environment condition of severity 1 or above
Application termination

This specifies that no condition will cause Debug Tool to gain control without
a defined AT OCCURRENCE for a particular condition or AT TERMINATION.

commands_file

The commands_file designator is a valid DD name or file name that gives the name of the
primary commands file for this program run. If this parameter is empty, requests for
commands go to the user terminal.

If an asterisk (*) is specified instead of a commands file, then no commands file is expected.
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prompt_level

The prompt_level suboption is used to specify whether an initial commands list is
unconditionally executed during program initialization or to specify particular Debug Tool

commands:
PROMPT This default value specifies that Debug Tool is invoked at Language
Environment initialization.
NOPROMPT Specifies that Debug Tool is not invoked at Language Environment
initialization.
* Equivalent to NOPROMPT.

; Equivalent to PROMPT.

command_list A character string that specifies a valid Debug Tool command. Maximum
of 250 characters. It should be enclosed in single or double quotation
marks whenever it contains embedded blanks, commas, or parenthesis.
The use of a preferences file is recommended rather than putting a
command list in the third suboption.

preferences_file

The final suboption is the preferences file. This suboption controls the interface and location

of the debugger as well as the location of a preferences file that becomes the first source of

Debug Tool commands after Debug Tool has started. This suboption has a complex format as
shown in Figure 3-8.

—HF1

b::er.wimi_id_-l
VTAM_ LU i

—iTAMSuser_ia-

1) +B00E
—ETEPI P&T_I—tcpip_we rkstation i J—H—:—
VADTCRIPY sport_i

(2)

IN=PPREF

=preferences_file designator—

Figure 3-8 Preferences file syntax

Notes on Figure 3-8:

» (1) Specifies remote debug mode using WebSphere Developer for zSeries (WDz) or
WebSphere Developer Debugger for zSeries (WDDz)

> (2) Specifies remote debug mode using the VisualAge remote debugger or the IBM
Distributed Debugger
The terms used are as follows:

» MFI (main frame interface): Specifies that Debug Tool should be started in full-screen
mode through a VTAM terminal for your debug sessions.

» terminal_id (CICS only): Specifies up to a four-character terminal ID to receive Debug Tool
screen output during dual terminal debugging of a CICS application.

» VTAM_LU_id (full-screen mode using a VTAM terminal only): This is a VTAM logical unit
(LU) name for a terminal. This cannot be used to debug CICS applications. It is used for
full-screen debugging. The application continues in its original location and the new
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unused VTAM terminal is used for full screen mode through a VTAM terminal. This can be
used for batch or IMS debugging as well as traditional debugging.

user_id specifies the user ID that was used to log on to Debug Tool Terminal Interface
Manager.

INSPPREF (or blank) is the default DD name for the preference file.

preferences_file_designator. This is a valid DD name, data set name, or file name
specifying the name of the preference file. The preference file is a command file that can
be used to specify Debug Tool commands to be executed on entry to your environment.

*: Instead of a preference file, the asterisk indicates that no preferences file is supplied.

%port_id: Specifies the TCP/IP port on your workstation to be used by the remote
debugger. The default port for the WDz and WDDz Compiled Language debuggers is
%8001. The default port for the IBM Distributed Debugger or the VisualAge remote
debugger is %8000.

Sample runtime options
Sample runtime options are:

»

NOTEST
Debug Tool is not started unless there is a call to CEETEST, PLITEST, or __ctest().
NOTEST(ALL,MYCMDS,*,*)

Debug Tool is not started at initialization. If it is started by a call to CEETEST, PLITEST, or
__ctest(), the suboptions are used and the instructions in the file are allocated to DD name
MYCMDS.

TEST

Searches through runtime options specified in any level (CEEUOPT, pragma runopts,
CEEROPT) and brings up the debugger using the options found on a prior TEST
instruction or the default TEST values.

TEST(ALL,*,*,”

Debug Tool is not started initially, but any condition in the code (or a call to CEETEST,
PLITEST, or __ctest) causes it to be started. No preference file or command file is
expected.

TEST(NONE,,*,*
Debug Tool is not started until a call to CEETEST, PLITEST, or __ctest() occurs.
TEST(ALL,test.scenario,PROMPT,prefer)

Debug Tool is started after environment initialization but before program initialization. The
first commands executed are found in the file referred to by the DDNAME prefer.

TEST(ALL,,,MFI%F100:*)

For CICS Dual Terminal and Batch CICS transactions, Debug Tool is started at CICS
terminal F100 after initialization. Alternatively, F100 could be a very short VTAM LU ID that
is used to define a terminal for debugging a batch or IMS transaction. No preference file is
expected.

TEST(ALL,,,MFI:foo) or TEST(ALL,, foo)

These are equivalent instructions when used in TSO that cause the full screen interface to
be used in single screen mode (the same place that the program was called from). In both
cases, the preference file is the file referenced by the foo DD.

Chapter 3. Introducing Debug Tool, Debug Tool Utilities, and Advanced Functions 61



» TEST(ALL,, MFI%LU0O00001:*)

For environments other than CICS. The full screen mode through a VTAM terminal
debugger is started on the VTAM LU whose ID is LUO00001. The LU must be known to
VTAM and not be in session when the debugger is started.

» TEST(,,,VADTCPIP&9.30.62.149%8000:*)

Bring up the IBM Distributed Debugger or the VisualAge remote debugger listening on
channel 8000 on the terminal at TCP/IP address 9.30.62.149.

» TEST(,, TCPIP&cello%8001:*)

Bring up the WDz or WDDz remote debugger listening on port 8001 on the machine
named cello. This method does not work in all environments and requires an up-to-date
name server to be available. It was found that using the actual machine address is more
consistently effective.

Specifying TEST runtime option

Language Environment has several ways of specifying the runtime options for a program. The
following list gives them in ascending order of precedence (that is, things lower in the list can
override things higher in the list):

CEEDOPT: Language Environment options specified at installation

CEEROPT: Region-wide CICS or IMS default options

CLER: Transaction under CICS

CEEUORPT: Also #pragma runopts, or PLIXOPTS

Command Line, or _CEE_RUNOPTS

CEEBXITA: Used by IMS Single Point of Control (SPOC) and Debug Tool IMS utilities
Language Environment Storage Tuning User Exit

Options defined at installation time that have the non-overridable attribute

vVVyVYyVYVYYVYYVYYyY

For more information about how to specify a Language Environment runtime option, see the
Language Environment Programming Guide.

In some cases, where runtime options cannot be passed to the Language Environment, a
CEEUOPT must be generated including a specific TEST runtime option. In Example 3-1 the
original sample can be found as member CEEUOPT on your SCEESAMP.

Example 3-1 Defining runtime options using CEEUOPT

*/****************************************************************/

*/* LICENSED MATERIALS - PROPERTY OF IBM */
*/* */
*/* 5694-A01 */
* )% */
*/* (C) COPYRIGHT IBM CORP. 1991, 2001 */
*/* */
*/* US GOVERNMENT USERS RESTRICTED RIGHTS - USE, */
*/* DUPLICATION OR DISCLOSURE RESTRICTED BY GSA ADP */
*/* SCHEDULE CONTRACT WITH IBM CORP. */
*/* */

*/****************************************************************/

CEEUOPT CSECT

CEEUOPT AMODE ANY

CEEUOPT RMODE ANY
CEEXOPT TEST(ALL,*,PROMPT,MFI%LUOTCPO8: INSPPREF)
END
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This member must be customized to reflect the actual terminal ID to be used in the debugging
session. The name of this member also can be customized to reflect the intention of its use.

When specifying the TEST runtime option on a JCL PARM there are dependencies on what is
the language of the program’s main entry point:

» For C/C++ and PL/I, the PARM should start with the runtime options and have a slash (/)
before the program parameters.

» For COBOL, the PARM should start with the program parameters and have a slash before
the runtime options.

You can specify RPTOPTS(ON) in the JCL PARM to have the runtime options report
generated. This report lists all runtime options that were in effect when the program was
executed.

For CICS, you can use the Language Environment provided CICS transaction CLER to have
runtime options displayed on the terminal, as shown in Figure 3-9.

CLER PAGE 5 OF &
Language Environment Reqion Level Runtime Options.
Current Settings

LAST WHERE SET OPTIOHS

Installation default TERMTHDACT{TRACE ,CESE,96)
Installation default HMOTEST{ALL,"'=","PROMPT'',"INSPPREF")
Installation default THREADHEAP { 4096 , 4080 ,ANY WHERE ,KEEP )
Installation default THREADSTACK{OFF , 20896 ,408 8, AMYWHERE , KEEP , 4896 ,4880)
Installation default TRAGE{ OFF ,4096 ,DUMP ,LE=0)
Installation default TRAP{OH,SPIE)

Installation default UPSI{000BB000a)

Installation default HMHOUSRHDLR{,)

Installation default UCTRSAVECOFF)

Installation default UVERSIOHN()

Installation default XPLIMK(OFF)

Installation default XUFLOW{AUTOY)

FF: 1=Help 3=Quit T=Back g=Forward 18=RPT->CES

Figure 3-9 Transaction CLER used to display runtime options

3.1.5 Special files

There are four special files used by Debug Tool in full-screen mode:
» Save file (INSPSAFE)

This file, if allocated by the user, is used by Debug Tool to save the sizes of panels, colors,
PF keys setting, and so forth, between debugging sessions. (Note that CICS does not
support this file.)

» Preference file INSPPREF)

This file contains Debug Tool commands used to customize the debugging session. The
information about the user’s preference file is passed to Debug Tool by specifying it in the
TEST runtime option.
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» Commands file INSPCMD)

This file contains Debug Tool commands that control the debugging session. It can be
used to set breakpoints or set up monitoring for variables. The information about this file
should also be specified in the TEST runtime option.

» Log file (INSPLOG)

This file is used by Debug Tool to record the progress of the debugging session. The
results of the executed commands are saved as comments, which allows you to use the
log file as a commands file in later debugging sessions. Since this file is written to by
Debug Tool, we recommend that you allocate it as a sequential file, to eliminate any
contentions.

There is one additional special type of file used by Debug Tool. A separate debug file
SYSDEBUG is produced by the compiler when compilation is performed with the SEPARATE
suboption of the TEST compiler option. Currently this option is available only for COBOL for
0S/390 and VM and Enterprise COBOL compilers.

3.1.6 Global preferences file enhancement

Debug Tool provides a mechanism where an installation-wide default preferences file can be
specified and processed. The purpose is to have:

» A mechanism that is easy to set up at Debug Tool installation and customization time, but
that is transparent to Debug Tool users.

» Consistent tailoring of the debug session, such as PF key assignments and window
configuration. It provides a set of installation-wide preferences to all users.

For users who want personal customization, the existing preferences file parameter in the
TEST runtime option provides a way to add additional preferences or override the global
settings.

Restrictions
The mechanism works in the following circumstances:

» Debug Tool supported host subsystems (TSO, Batch, CICS, and IMS)
» Full-screen debug mode, but not in the remote debug mode (like the current INSPPREF)

Global preferences file location

The global preferences file is a sequential file or a PDS member residing on the host. The
name of the file is coded in an Assembler CSECT called EQAOPTS. During Debug Tool
installation and customization, you have to code the name of the global preferences file in the
EQAOPTS CSECT, assemble it, and build the load module, EQAOPTS. The load module is
then placed in a private data set concatenated in the load module search path before
hlg.SEQAMOD.

During initialization time, Debug Tool loads in the EQAOPTS module and retrieves the global
preferences file name.
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Using EQAOPTS options file

EQAOPTS uses the EXAXOPT macro to define the global preferences. Two options are
available as shown in Example 3-2.

Example 3-2 EQAOPTS

EQAOPTS CSECT s
EQAOPTS AMODE 31
EQAOPTS RMODE ANY

EQAXOPT GPFDSN, 'DEVELP.TEST.GLBLPREF'
EQAXOPT SVCSCREEN,CONFLICT=NOOVERRIDE
EQAXOPT END

END,

The options are:
» Gilobal preferences file data set name:
GPFDSN provides the data set name.

To have a consistent tailoring of the debug session such as PF key assignment, window
configuration, or other installation-wide default preferences, the global preferences file
enforces that every debug session is initialized with the preferences in the global
preferences file.

» SVC screening filter:
SVCSCREEN(parm1,parm2)
parmi Enablement, possible values are ON and OFF

parm2 Conflict resolution, possible values are CONFLICT=0OVERRIDE and
CONFLICT=NOOVERRIDE

The filter allows you to enable SVC screening and to override the SVC screening already
put in place by other vendor products. More information is available in the Customization
Guide.

Global preferences file content

Debug Tool commands allowed in the current preference file INSPPREF) are eligible in the
global preferences file.

Function

Debug Tool processes the global preferences file at initialization time, like the existing user
preferences file and the commands file. The order of processing is as follows:

1. Gilobal preferences file
2. User preferences file
3. Commands file

If a command is specified multiple times in a file, or in multiple files, the last instance is used.

If a user adds or modifies a preference by issuing the command directly in the command line,
it is valid only in the current session and not persistent across sessions.
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3.1.7 Frequently used commands

This section describes several commonly used commands. In these examples, all of the
commands are entered on the command line and the results are displayed in the log window.

?

The ? command displays a list of all commands or, if used in combination with a command,
displays a list of available options for that command.

AT

The AT command defines a breakpoint. The application program’s execution is temporarily
suspended when the point defined in this command is reached. You can review the
processing that has already taken place or issue other Debug Tool commands.

Example:

at Tine 334 1ist “about to setup files”;

go;

Result:

AT LINE 334

LIST "About to set up files" ;
GO ;
EQA11401 About to set up files

AT CHANGE

The AT CHANGE command instructs Debug Tool to halt execution of the program whenever
the contents of the defined variable are changed.

Example:

at change any-variable

CLEAR

The CLEAR command removes the actions of previously issued Debug Tool commands. This
includes breakpoints.

Examples:

clear at;
clear log;

Note: The CLEAR command cannot clear the contents of a log file directed to SYSOUT in
a batch job.

COMPUTE (COBOL)

The COMPUTE command assigns the value of an arithmetic expression to a
WORKING-STORAGE variable.

Example:

compute holdings = dec-no-shares * 10;

In PL/I and C/C++, the same would be done by using the assignment; for example:
HOLDINGS = DEC_NO_SHARES * 10*
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DESCRIBE

The DESCRIBE command displays information about the application program, variables, and
the environment.

Example:

describe attributes ws-current-date;

Result:

DESCRIBE ATTRIBUTES WS-CURRENT-DATE ;
EQA11021  ATTRIBUTES for WS-CURRENT-DATE
EQA11051 Its Tength is 8

EQA11031 Its address is 089826CD
EQA11121 02 TRADERB:>WS-CURRENT-DATE

EQA1112I 03 TRADERB:>WS-YR ~ XXXX DISP
EQA1112I 03 TRADERB:>WS-MM XX DISP
EQA1112I 03 TRADERB:>WS-DD ~ XX DISP
DISABLE/ENABLE

The DISABLE command makes the AT breakpoint inoperative, but does not clear it. You can
ENABLE it later without typing the entire command again.

Example:

disable at statement 334;

GO

The GO command instructs Debug Tool to start or resume running the program. The program
executes until a breakpoint is reached or a condition occurs.

GOTO

The GOTO command causes Debug Tool to resume program execution at the specified
statement ID. The code in between is skipped. The program then continues to execute until a
breakpoint is reached or a condition occurs. Note how this differs from JUMPTO and RUNTO.

JUMPTO

The JUMPTO command instructs Debug Tool to transfer control to the specified statement ID,
where execution stops. The code in between is skipped. Note how this differs from GOTO and
RUNTO.

LIST

The LIST command displays information about a program, such as the values of variables,
frequency information, and the like.

Use parenthesis around working storage variables to prevent any confusion with actual LIST
operands.

Example:

list (ws-current-date);

MONITOR LIST

The MONITOR LIST command allows you to observe changes to variables in the Monitor
window while the program executes.
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Example:

monitor Tist dec-no-shares;

MOVE (COBOL)

The MOVE command transfers data from one area of storage to another. This allows you to
manipulate the contents of WORKING-STORAGE variables, and possibly alter the flow of the
program as it executes.

Example:

move 250 to dec-no-shares;

In PL/I and C/C++, the same would be achieved by using an assignment; for example:
DEC_NO_SHARES = 250;

QUERY

The QUERY command displays the values of Debug Tool settings and information about the
current program. There are more than 30 forms to this command.
Example:

query location;

Result:

QUERY LOCATION ;

EQA12421 You are executing commands in the STATEMENT TRADERB ::> TRADERB :
334.1 breakpoint.

EQA12381 The current location is TRADERB ::> TRADERB :> 334.1.

RUN

The RUN command is synonymous with the GO command.

RUNTO

The RUNTO command instructs Debug Tool to resume execution until the specified statement
is reached, where execution stops. Note how this differs from GOTO and JUMPTO.

SET

The SET command sets various switches that affect the operation of Debug Tool.

Example:

set echo off;

Result: STEP and GO statements do not appear in the log window, but do go to the log file.

STEP

The STEP command causes Debug Tool to execute one or more statements in the program.

Example:

step 53

Result: Debug Tool executes five statements, one statement at a time.
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3.1.8 Other useful commands

This section identifies some other commands that can be useful when debugging.

SET AUTOMONITOR (COBOL and PL/)

Automonitor support automatically displays the variables referenced in the current statement
and is available only when Debug Tool Utilities and Advanced Functions is installed. To use
this feature, you must enable automonitoring with the following command:

SET AUTOMONITOR ON ;

Refer to Debug Tool for z/OS Reference and Messages, SC18-9304, for more information
about specific supported compilers and required PTFs.

GO BYPASS

The GO BYPASS command instructs Debug Tool to resume running the program after a
condition occurred, hereby ignoring the condition.

PLAYBACK (COBOL)

Playback support allows you to replay and review the application paths and data values
starting at the point where you began recording. You can simulate the backward execution of
the application and review application data values using appropriate Debug Tool commands.
To do this, playback must be enabled using the following Debug Tool command:

PLAYBACK ENABLE ;
This command starts playback recording. To view the recorded material, use the following
commands:
» PLAYBACK START;
Replay the statements starting at the current statement.
» STEP; (or PF2)
Move backward one statement.
» PLAYBACK FORWARD; PLAYBACK BACKWARD;
Change the replay direction. STEP moves in the direction last set.
» PLAYBACK STOP;
Return to the point where the playback was started (using PLAYBACK START).
» PLAYBACK DISABLE;
Stop recording.

This command is available only with Debug Tool Utilities and Advanced Functions.

WINDOW CLOSE/OPEN/SIZE/ZOOM

This command closes, opens, resizes, or toggles between the full screen and the currently
defined size of Debug Tool full-screen mode Log, Monitor, and Source windows. The affected
window is defined by the cursor position or can be added as a next parameter in the
command itself.
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3.1.9 Finishing a Debug Tool session

There are several ways to finish working with Debug Tool. It is important to choose an
appropriate one because it affects what actions will be performed in relation to the databases
used in the program.

QuIT

Soft termination of the program occurs at the current statement, with a prompt message.

QQUIT

Soft termination of the program occurs at the current statement, with no prompt message.

QUIT ABEND
The program is abended (ABENDU4038) at the current statement, with a prompt message.

Note: When using QUIT ABEND, any non-committed database updates are rolled back.
We recommend that this setting be used as the default for PF3.

You can associate QUIT ABEND with the PF3 key by issuing the following command:
SET PF3 “ABEND® = QUIT ABEND;

Note: This PF key setting is saved to the INSPSAFE file, if one was allocated. CICS does
not support INSPSAFE. Therefore, this command should be placed in the INSPPREF file
when running under CICS. This approach can also be used for other environments.

QUIT DEBUG

The debugging session is terminated, but the program continues to run to completion.

3.1.10 Built-in functions

There are several built-in functions defined in Debug Tool. Two of them are presented here.
» %HEX

Returns the hexadecimal value of the operand
» %GENERATION (PL/I)

Returns a specific generation of a controlled variable in the program

3.1.11 Dynamic Debug Facility

The Dynamic Debug facility enables you to debug COBOL programs compiled with the NONE
suboption of the TEST compiler option, assembler, and disassembled programs.

You must activate the Dynamic Debug facility (by using the command SET DYNDEBUG ON)
to debug programs that run without the Language Environment runtime.

The Dynamic Debug facility can be used to improve the performance of programs with
compiled-in hooks (compiled with certain compilers) while debugging them.

Programs written in C/C++ and PL/I must be compiled with the TEST option.
If the Dynamic Debug facility has been installed, the initial setting is ON. If it was not installed,

the initial setting is OFF and the facility cannot be activated by the user.
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3.2 Debug Tool Utilities and Advanced Functions

Debug Tool Utilities and Advanced Functions provides enhancements to Debug Tool, and the
combined strength of these products can help you to examine and debug programs.

3.2.1 Debug Tool Utilities

Debug Tool Setup Utility (DTSU) is provided with Debug Tool to help with creating and
managing setup files. Debug Tool Utilities and Advanced Functions provides additional tools
to help you with the following tasks:

» Preparing high-level language programs for debugging by helping convert, compile, and
link

» Preparing assembler programs for debugging by helping assemble, create debug
information, and link

» Conducting analysis on test cases to determine how thoroughly test cases test programs
(also called code coverage)

» Starting and running a program in foreground or batch by storing and using setup
information, which can be the runtime parameters, libraries, and names of input and
output data sets

» For IMS Version 8, browsing and editing the Language Environment runtime parameters
table

» Creating a batch job for a private IMS message region with customized load libraries and
region attributes

» Determining the language translator (compiler or assembler) used to generate the object
module for each CSECT in any load module by using the Load Module Analyzer

» Converting old COBOL source code and copybooks to new versions of COBOL

The combination of DTSU and these tools is called Debug Tool Utilities. The first screen of the
main panel of Debug Tool Utilities is presented in Figure 3-10.

More: +
0 Manage Job Card
For Program Preparation and Setup File Management

1 Program Preparation
Compile old or new COBOL programs with newer compilers, convert old COBOL
source into new COBOL source, use other compilers, and link edit.

2 Manage and Use Debug Tool Setup Files
You can manage setup files and use them to run your program interactively
with Debug Tool in TS0 Foreground or submit your program to run in
the background using MVYS batch.

3 Code Cowverage
Measure code coverage in programs written in COBOL, PL/I, C/C++ and
Assembler when compiled with specific IBM compilers and HLASM.

4 Manage IMS Programs

Fl=Help F2=Split F3=Exit F7=Backward F8=Forward F9=Swap
F12=Cancel

Figure 3-10 Debug Tool Utilities - main panel
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Tip: Using the 32x80 or even 43x80 screen size for a 3270 display is helpful when working
with Debug Tool Utilities.

Enter the option G on this panel (optionally, scroll down by pressing PF8 to see this option).
Debug Tool Utilities provides an extensive online introduction (about 20 screens).

Debug Tool Utilities has a convenient cursor-driven help function. To use it, move the cursor to
any input field and press PF1.

Creating and managing setup files

To create and manage setup files, select the option 2 on the main panel to start Debug Tool
Setup Utility (DTSU), which is part of Debug Tool. You do not require Debug Tool Utilities and
Advanced Functions to use this tool. The DTSU starting panel is shown in Figure 3-11.

]
s

Command ==

Setup File Library:

Project . . . ABAPHEN

Group . . . . DEBUG

Type . . . . SETUPFIL

Member . . . DEBUGTR (Blank or pattern for member selection list)

(or existing or new member name)

Other Data Set Name:
Data Set Name .
VYolume Serial . . . (If not cataloged)

_ Initialize New setup file for DB2 (/)

Fl=Help F2=Split F3=Exit F7=Backward F8=Forward F9=Swap
F12=Cancel

Figure 3-11 DTSU - initial panel

Setup files can save time when debugging a program that has to be restarted multiple times.
Setup files store information required to run the program and start Debug Tool. You can
create several setup files for each program. Each setup file can store information about
starting and running the program in different circumstances.
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Fill in the setup file library fields on the panel and press Enter. The next panel is shown in
Figure 3-12.

EDIT - Edit Setup File 'ABAPHEN.DEBUG.SETUPFIL(DEBUGTR)' Row 1 to 5 of 11
Command === Scroll ===> CSR

Modify information and use the Run command to execute,
or the Submit command to submit to Batch.
Press HELP for a list of all awvailable commands.

Load Module Name ITRADERB
Choose the format of your parameter string:
1 1 LE COBOL Default - Program Arguments / Run-time Options
2 Other LE Languages - Run-time Options / Program Arguments
3 Non-LE Programs / 0S/¥S COBOL - Run-time Options / Program Arguments

_ Enter / to modify parameters '/TEST(ALL,'x' PROMPT, 'MFI:INSPPREF') '

Cmd DD Name Seq C DD Information (DSN/Sysin/Sysout/Dummy) DISP

. o moemorokocRaok ok k. Top OF  Daha s s om s ok o m K K K K KK K K KK XK
COMPFILE 1 _ 'CHABERT.TRADER.COMPFILE' SHR

_ CUSTFILE 1 _ 'CHABERT.TRADER.CUSTFILE' SHR
_ INSPPREF 1 _ 'CHABERT.DEBUG.PREF(TRAD1}' SHR
___ REPOUT 1  _ S¥YS0UT==

F1=Help F3=Exit F4=Run F7=Backward F8=Forward F10=Submit
F12=Cancel

Figure 3-12 Editing a setup file

Select the option to enter or modify parameters and press Enter. The panel shown in
Figure 3-13 is displayed. Fill in the values.

Command ===>
More: +
Modify Test options, other run-time options, and Program arguments
Select Test Options:
Test Option ==>» TEST Test/Notest
Test Level ==>» ALL ALL/Error/None
Commands File *, DDname, or Data Set Name
== %
Prompt Level ==> PROMPT Prompt/NoPrompt
Preference File #, DDname, or Data Set Name
==> INSPPREF
Select (/) a session type and provide parameters:
/4 Full-screen mode
Terminal LU ==> blank or MFI YTAM Terminal LU
_ Remote debug mode
Connection type == SINGLE/MULTIPLE socket
F1=Help F2=Split F3=Exit F7=Backward F8=Forward F9=Swap
F12=Cancel

Figure 3-13 Runtime options and session type selection, part 1
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Press PF8 to scroll to see the lower part of it and, if required, add more run-time options and
program arguments, as shown in Figure 3-14.

——————————————— Debug Tool Foreground - Modify Parameter String ----————-—-—-——-
Command ===>
More -

{ Full-screen mode

Terminal LU ==> blank or MFI VYTAM Terminal LU
_ Remote debug mode

Connection type ==> SINGLE/MULTIPLE socket

Address ==

Port ==> 8000
Other run-time options:
Program arguments:
Fi=Help F2=8plit F3=Exit F7=Backward F8=Forward F9=Swap
Fl12=Cancel
Figure 3-14 Runtime options and session type selection, part 1
Press PF3. The newly constructed PARM string is shown in Figure 3-15.
EDIT - Edit Setup File 'ABAPHEN.DEBUG.SETUPFIL (DEBUGTR)' Row 1 to 5 of 11

Scroll ===> CSR

Command ===

Modify information and use the Run command to execute,
or the Submit command to submit to Batch.
Press HELP for a list of all awvailable commands.

Load Module Mame TRADERB
Choose the format of your parameter string:
1 1 LE COBOL Default - Program Arguments / Run-time Options
2 0Other LE Languages - Run-time Options 7/ Program Arguments
3 Mon-LE Programs / 0S/¥S COBOL - Run-time Options / Program Arguments

_ Enter / to modify parameters '/TEST(ALL, 'x' PROMPT, 'MFI%TRMILUQO1: INSPPREF')

Cmd DD Name Seq C DD Information (DSN/Sysin/Sysout/Dummy) DISP
- L RRKKKOKRRRKKKOKKKKK KK TOp OF Data ko ok K K K K K K K KK KK KKK
__ COMPFILE 1 _ 'CHABERT.TRADER.COMPFILE' SHR
_ CUSTFILE 1 _ 'CHABERT.TRADER.CUSTFILE' SHR
_ INSPPREF 1  _ 'CHABERT.DEBUG.PREF(TRAD1)' SHR
___ REPOUT 1 _ SYS0oUT=x

F1=Help F3=Exit F4=Run F7=Backward F8=Forward F10=Submit
F12=Cancel

Figure 3-15 Runtime parameter string created

Load Module Analyzer

This program can process all or selected program modules in a concatenation of PDS or
PDSE data sets. To access the Load Module Analyzer (LMA), scroll (PF8) to the second
screen of the main panel of Debug Tool Utilities, as presented in Figure 3-16.
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the background using MVYS batch.

3 Code Coverage
Measure code coverage in programs written in COBOL, PL/I, C/C++ and
Assembler when compiled with specific IBM compilers and HLASM.

4 Manage IMS Programs
You can dynamically update LE Runtime options and create private
message region.

5 Load Module Analyzer
Analyze load modules to determine the language translator used to
compile or assemble each CSECT in the load module.

G Getting Started

Enter X to Terminate

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

Figure 3-16 Debug Tool Utilities - second screen of main panel

Selecting option 5 takes you to Figure 3-17.

—————————————————————— Debug Tool - Load Module Analyzer ---—--—---—---—-—-—-————

More: +
Load Module Library:
Project . . . CHABERT
Group . . . . BOOK2005
Type . . . . LOAD
Member . . . IRADERD (Asterisk for all members)

Other Data Set Name:
Data Set Mame .
Volume Serial . . . (If not cataloged)

Listing Data Set . . . DIU.LIST

_ 0S/YS COBOL only (/)
_ Display prefix and program data (/)
/ Show information for all compiler / system library routines (/)
Fl=Help F2=%plit F3=Exit F7=Backward F8=Forward F9=Swap
F12=Cancel

Figure 3-17 Debug Tool - Load Module Analyzer

Here we have selected a single load module TRADERD for analysis. This job runs in the TSO
foreground. If you select an entire PDS or PDSE to be analyzed, JCL is generated to start
LMA in MVS batch. Pressing Enter in the previous screen causes the analysis to run.

Figure 3-18 shows a fragment of the generated output.
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File Edit Edit_Settings Menu Utilities Compilers Iest Help
VIEW ABAPHEN.DTU. LIST Columns 00001 QOOT2
Command ===> Scroll ===> LCSR
000013 Load Module CHABERT.BOOKZ2005.L0AD(TRADERD)
000014
OO0OD15 CSECT Offset Len/Ent Program-ID Trn-Date Program-Description
00PO16 DFHECI [¢] 1E 569623400 2003/11/14 High Level Assembler
Q00017 TRADERD 20 3F20 565565300 2005/10/21 Enterprise COBOL for
000018 DSHNCLI 3F40 6C 569623400 2003/11/14 High Level Assembler
000019 CEESGOOS 3FBO 18 569623400 2005/03/22 High Level Assembler
000020 PL/X390 2005/03/22 PL/X390
ooeD21 CEEGMTO 3FC8 14 569623400 2005/03/21 High Level Assembler
POOO22 CEELOCT 3FEO 14 569623400 2005/03/21 High Level Assembler
0O0O23 DSNAA 3FF8 108 569623400 2002/12/06 High Level Assembler
000024 PL/ X390 2002/12/06 PL/X390
00025 DSNHADD2 4100 H8 569623400 2002/10/15 High Level Assembler
000026 DSNHADDR 4158 58 569623400 2002/10/15 High Level Assembler
000027 DSNHMYHW 41B0 1C 569623400 2002/10/15 High Level Assembler
000028 CEEBETBL 41D0 28 569623400 2005/03/21 High Level Assembler
00p029 CEESTART 41F8 BO 569623400 2005/03/21 High Level Assembler
POOO30 IGZCBSO 42A8 570 569623400 2005/03/22 High Level Assembler
Fl=Help F2=8Split F3=Exit F5=Rfind F6=Rchange F7=Up

F8=Doun F9=Swap Flo=Left F11=Right F12=Cancel

Figure 3-18 Sample Load Module Analyzer output

Note that you can scroll right with PF11 to get the full description of the compiler or assembler

used to compile each CSECT.

Compiling, converting, linking

Debug Tool Utilities can help you to prepare programs for debugging. The option 1 on the

Debug Tool Utilities main panel allows you to proceed with the actions presented in
Figure 3-19 and Figure 3-20.

Option ===>
More: +

1 COBOL Compile

Using 5655-G53 IBM Enterprise COBOL for z/0S
2 COBOL Conwvert and Compile

Using 5648-B05 COBOL and CICS Command Level Conversion Aid

and 5655-G53 IBM Enterprise COBOL for z/0S$S
3 PL/I Compile

Using 5655-H31 IBM(R) Enterprise PL/I for z/0S
4 C and C++ Compile

Using 5694R01 z/0S C/C++
5 Assemble

Using High Level Assembler
L Link Edit

Using z/0S Binder
Fl=Help F2=Split F3=Exit F7=Backward F8=Forward F9=Swap
F1?2=Cancel

Figure 3-19 Debug Tool Utilities program preparation panel, part 1

You can scroll down using PF8 to see more options (Figure 3-20).
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Option ===>
More: -

4 C and C++ Compile

Using 5694A01 z/08 C/C++
5 Assemble

Using High Level Assembler
L Link Edit

Using z/0S Binder
F  Fault Analyzer Side file Create

Using 5655-G74 IBM Fault Analyzer for z/05 and 0S/390
C Convert old 68/74 5td COBOL to 85 5td COBOL

Using 5648-B05 COBOL and CICS Command Level Conversion Aid
S Manage System and User Settings
F1=Help F2=Split F3=Exit F7=Backward F8=Forward F9=Swap
F12=Cancel

Figure 3-20 Debug Tool Utilities program preparation panel, part 1

By selecting the options, you can specify system and user settings for program preparation,
for example, compiler, DB2 precompiler, CICS translator, link-editor and Fault Analyzer
product data sets, input and output data sets, and so forth, as shown in Figure 3-21.

Command ===>

More:

System Settings for Program Preparation (compiler product datasets, etc):
These settings are refreshed at the start of every session.

COBOL Compile

COBOL Conversion (CCCA)
PL/I Compile

C and C++ Compile

HLASH

Link Edit

Fault Analyzer IDILANGX

e =R AV N

User Settings for Program Preparation (input and output datasets, etc):
These settings are saved between sessions until RESET.

8 COBOL Compile

9 COBOL Convert and Compile

10 PL/I Compile

11 C and C++ Compile

12 HLASM

13 Link Edit

Fl=Help F2=Split F3=Exit F7r=Backward F8=Forward F9=Swap

F12=Cancel

Figure 3-21 Options available for managing program preparation
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As an example, some system settings for the PL/I compiler are shown in Figure 3-22.

777777777777777777777 Manage User Settings - PL/I Compiler---————-——---—————————
Command ===>
More: +
PL/I Compiler Settings:
Temporary data set allocation parameters:
CYLINDER SPACE(1 1)
Listing data set:
Pattern . . . . /U./B.PLILIST(/M)’
Data set type . PDSE (PDSE PDS SEQ)
Allocation parameters:
CYLINDER SPACE(1 1) LRECL(137) RECFM(¥ B A)
Object data set:
Pattern . . . . ‘/U./B.OBJECT (/M)
Data set type . PDSE (PDSE PDS SEQ)
Allocation parameters:
CYLINDER SPACE(1 1)
SYSDEBUG data set:
Pattern . . . . ' /U./B.SYSDEBUG(/M)'
F1=Help F2=Split F3=Exit F7=Backward F8=Forward F9=Swap
F12=Cancel

Figure 3-22 System settings for the PL/I compiler

User settings for the same compiler include several data sets, for example, listing, object,
DBRM, allocation parameters, and naming patterns.

Code coverage

Determining code coverage helps to improve test cases so you can test programs more
thoroughly. Debug Tool Utilities provides the Coverage Utility, a tool to report which code
statements have been run by the used test cases. You can access DTCU by selecting option
3 on the Debug Tool Utilities main panel, providing you with the options shown in Figure 3-23.

Option ===>

0 Defaults Manipulate defaults

1 CntlFile Work with the Control File

2 Setup Create JCL for Setup

3 StartMon Create JCL to Start the Monitor
4 Reports Create JCL for Reports

5 Monitor Control the Monitor

6 FastPath FastPath

Enter ¥ to Terminate

F1=Help F2=Split F3=Exit F7f=Backward F8=Forward F9=Swap
F10=Actions F12=Cancel

Figure 3-23 Coverage Ulility main panel

Using the code coverage report, you can enhance test cases to ensure that all valid code is
exercised and to identify dead code in your program.
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Preparing IMS run-time environment

You can create private IMS message regions that can be used to debug test applications and,
therefore, not interfere with other regions. For IMS Version 8, the Language Environment
run-time parameters table can be modified without relinking the applications.

3.2.2 Advanced functions

Debug Tool provides an extensive set of commands to debug programs. Debug Tool Utilities
and Advanced Functions enhances this set of commands by adding more than 15 new

commands, including:
ALLOCATE

CALL %FA

DESCRIBE

FREE

LOAD

LOADDEBUGDATA

PLAYBACK *

SET ASSEMBLER

SET AUTOMONITOR

Allocates a file to an existing or temporary data set or a concatenation
of existing data sets.

Starts and instructs Fault Analyzer to provide a formatted dump of the
current state.

Displays attributes of file allocations, references, compile units, and
execution environment.

Releases previously allocated file.

Enables you to load a module for Debug Tool to use in debugging an
application. Use CLEAR LOAD to delete the previously LOADed
module.

Specifies that a compile unit is an assembler compile unit and loads
the corresponding debug file.

Directs Debug Tool to start or stop recording steps and data history,
perform recorded STEP and RUNTO commands forward or backward.

Turns ON or OFF additional information useful when debugging an
assembler compile unit.

Controls the automonitoring.
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Introduction to Fault Analyzer for
z/OS

The purpose of Fault Analyzer (FA) is to determine the cause of any abends in an application
program. You do not have to read through application or system dumps, because the product
has the ability to isolate the exact instruction that caused a particular error.

In this chapter we identify the software levels that are required to use Fault Analyzer, and we
provide an overview of the mechanics of Fault Analyzer.
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4.1 Validating your software level

To effectively use Fault Analyzer, you must have the appropriate levels of software installed on
your system. You should review the Program Temporary Fix (PTF) we have listed to ensure

that it is appropriate for your operating environment.

4.1.1 PTF information

Systems programmers responsible for installing and maintaining Fault Analyzer should review

the RETAIN® PSP bucket UPGRADE FAULTANALYZE.

The research for this book was done with the following maintenance level of Fault Analyzer:
Fault Analyzer for z/OS V7R1MO0, SYSMOD HAC4710, as shown in Figure 4-1.

C5I QUERY - 5YSMOD ENTRY
—==>x>

To return to the previous panel, enter END .

Primary Command: FIND

R

Entry Type: SYSMOD Zone Name: FA710T
Entry Name: HAC4710 Zone Type: TARGET
Description: FAULT ANALYZER/BASE
Type: FUNCTION Status: APP
FMID: HAC4710 JCLIN
Date/Time: 06.264 08:03:04  APP REWORK 2006262
SUP HABE610 HI1BK110 H26F210 H26G310 H29T410 H29T510
DEL HABE610 HI1BK110 H26F210 H26G310 H29T410 H29T510
REWORK ~ 2006262
MOD IDICAASM IDICADYMN IDICAFAT IDICALE IDICALOC IDICASUEB IDICEDBZ2
IDICBFAT IDICBIMS IDICCFND IDICNFDS IDICNOTA IDICRXDX IDICRXEIL
IDICRXET IDICRXHC IDICRXLE IDICSDBZ IDICSIMS IDICSPC IDICSPCL
IDICSRE IDICSSRE IDICSVCR IDICSVOS IDICSVO6 IDICSVO8 IDICSVO9
IDICSV10 IDICUXCS IDICUXWR IDICZSVC IDIDA IDIEAL IDIEAIO
IDIHPMSG IDILANGP IDILANGX IDIPADIR IDIPERWS IDIPDA IDIPDDIR
IDIPDSCA IDIPDSCU IDIPIPV IDIPIPVS IDIPLT IDIPLTD IDIPLTS
F1=HELP F2=SPLIT F3=END F4=RETURN F5=RFIND F6=RCHANGE
F7=UP F8=DOWN F9=SWAP F10=LEFT F11=RIGHT F12=RETRIEVE

ow 1 to 11 of 104
SCROLL ===» PAGE

Figure 4-1 CSI query of FA sysmod entry point
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You can see the software level by looking at the help About Fault Analyzer in the Fault

Analyzer main panel. It is shown in Figure 4-2.

File Options

View

Services Help

Fault_ID
FOD962
FO0961
FO0960
FO0959
FO0958
FO0957
FO0956
FOOD955
FO0954
FO0953
FO0952
FO0951
FO0950
FO0949
FOD948
FO0947
FO0946
FO0945
FO0944
FO0943

Job/Tran
TMAGEEB
TMAGEEB
NICK
MLDUCKW
MLDUCKW
ZHOMNGFE
CONOVERA
CONOVERA
CONOVERA
ZHOMNGFE
ZHONG
ZHONG
ZHONG
ZHONG
ZHONG
FMOOO1B
FMOOZ6B
CAZ7
IDIVPDEZ
IDIVPDBZ

IBM Fault Analyzer - Fau
Command ===

1. Fault Analyzer User's Guide and Reference...

2. About Fault Analyzer...

Fault History File or View

User_ID
TMAGEE
TMAGEE
NICK
MLDUCKW
MLDUCKW
ZHONG
CONOVER.
CONOVER
CONOVER
ZHONG
ZHONG
ZHONG
ZHONG
ZHONG
ZHONG
ZHONG
ZHONG
CAZO
CONOVER
CONOVER

: (REDBOOK) Sample VIEW for PD Tools Redbook

Sys/Job
STLABF6
STLABF6
STLABF7
STLABFE
STLABF6
STLABF6
STLABF6
STLABFE
STLABFE
STLABF6
STLABF6
STLABF6
STLABFE
STLABFGE
STLABF6
STLABF6
STLABF6
STLABFE
STLABFE
STLABFG

Abend
5522
5522
U4038
u4038
s0c1
5213
s0C1l
s0C1
s0C1
s013
s0C4
s0C4
s0C4
s0C4
s0C4
S522
5522
s0C4
s0C4
s0C4

Date

{The following line commands are available: ? (Quer¥), Voor 5 (View real-time
report), I (Interactive reanalysis), B (Batch reana

sis5), D (Delete), H
(Duplicate history).} Y

2006,/10,/25 13:05:29
2006,/10/25 12:41:54
2006/10/24 16:19:40
2006/10/24 11:07:17
2006,/10/23 09:50:11
2006,/10,/18 09:03:18
2006,/10/17 13:55:17
2006/10/17 13:53:54
2006/10/17 13:46:44
2006/10/13 15:40:37
2006,/10/12 15:05:01
2006,/10,/12 15:02:23
2006,/10/12 15:01:51
2006/10/10 09:57:11
2006,/10,/10 09:49:08
2006,/10/06 10:50:14
2006,/10/04 15:49:10
2006/10/04 11:07:33
2006/10/04 11:05:01
2006,/10/04 10:10:48

Figure 4-2 Help option from Fault Analyzer Main menu

Selecting option 2 (About Fault Analyzer) from the pull-down menu displays FA general

information, as shown in Figure 4-3.

File Options View

Services Help

About Fault Analyzer

Copyriaht and General Usage Information
Command ===>

IBM Fault Analyzer for z/05 V7RIMO (HAC4710 2006,/09/18)

Line 1 Col 1 76
Scroll ===>

Licensed materials - Property of IBM(*) 5655-R46

{C) Copyright IBM Corp. 2000, 2005.

Us government users restricted rights - use, duplication or disclosure

411 rights reserved.

restricted by GSA ADP Schedule Contract with IBM Corp.

Materials displayed or reproduced by this program may be protected by
copyright or contract restrictions of IBM and?

responsible for having permission to display or reproduce such materials
and for including app?icab?e copyright notices and Tegends.
If any IBM machine-readable documentation is accessed or reproduced by or
grants limited permission to licensees of the
IEM machine-readable documentation to make hardcopy or other reproductions
thereof, provided that each such re ¥

copyright notice and, where applical

through this program, IBEM

roduction sha

ETe,

or others.

The user 1is

carry the IBM
the IBEM proprietary legends and

FO0949 ZHONG
FO0948 ZHONG
FO0947 FMOOD1E
FO0946 FMOO26B
FO0945 CAZ7

ZHONG
ZHONG
ZHONG
ZHONG
caz0

STLABF6
STLABFG
STLABFG
STLABFGB
STLABF6G

FO0944 IDIVPDBZ CONOVER STLABFG

s50C4
50C4
5522
5522
s50C4
s50C4

2006,/10/10
2006/10/10
2006/10/06
2006/10/04
2006,10/04
2006,/10/04

09:57:
09:49:
10:50:
15:49:
11:07:
11:05:

11
08
14
10
33
01

Figure 4-3 Fault Analyzer copyright and general usage information
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The Fault Analyzer Main menu is shown in Figure 4-4. The default history file, as per the
IDICNFGO00 member of system PARMLIB, points to a file named IDI.HIST.

File Options View Services Help

IBM Fault Analyzer - Fault Entry List Line 1 Col 1 80
Command === Scroll ===> CSR
Fault History File or View : 'IDI.HIST'

{The following line commands are available: ? (Query), V or S (View real-time
report), I (Interactive reanalysis), B (Batch reanalysis), D (Delete), H
(Duplicate history).}

Fault_ID Job/Tran User_ID Sys/Job Abend Date Time

. FO0962 TMAGEEE TMAGEE STLABFG 5522 2006,/10/25 13:05:29
. FO0961 TMAGEEER TMAGEE STLABFGE 5522 2006/10/25 12:41:54
__ FOO960 NICK NICK STLABF7 U4038 2006/10/24 16:19:40
o FO0959 MLDUCKW MLDUCKW STLABFGE U4038 2006/10/24 11:07:17
. FOO958 MLDUCKW MLDUCKW STLABFGE sSOC1 2006/10/23 09:50:11
. FO0957 ZHONGFE ZHONG STLABFGE S213 2006,/10/18 09:03:18

FO0956 CONOVERA CONOVER STLABFGE sSOC1 2006/10/17 13:55:17
: FO0955 CONOVERA CONOVER STLABFE 5S0C1 2006/10/17 13:53:54
o FO0954 CONOVERA CONOVER STLABFE S0OC1 2006/10/17 13:46:44
_ FO0953 ZHONGFE ZHONG STLABFGE s013 2006/10/13 15:40:37
. FOO952 ZHONG ZHONG STLABFGE s0C4 2006/10/12 15:05:01

FO0951 ZHONG ZHONG STLABFE sSO0C4  2006/10/12 15:02:23
FO0950 ZHONG ZHONG STLABF6 sS0C4  2006/10/12 15:01:51
FO0949 ZHONG ZHONG STLABF6 S0C4  2006/10/10 09:57:11
FO094& ZHONG ZHONG STLABF6 S0C4  2006,/10/10 09:49:08
FO0947 FMOOD1E ZHONG STLABFE S522  2006,/10/06 10:50:14
FO0946 FMOO26B ZHONG STLABF6 5522  2006,/10/04 15:49:10
FO0945 CAZ7 CAZD STLABF6 50C4  2006/10/04 11:07:33
F00944 IDIVPDB2 CONOVER STLABF6 50C4  2006/10/04 11:05:01
FO0943 IDIVPDB2Z CONOVER STLABFE S0C4  2006/10/04 10:10:48

Figure 4-4 Fault Analyzer main menu

IBM Application Development and Problem Determination Tools V7



4.2 Mechanics of Fault Analyzer

After Fault Analyzer has been installed and customized according to your system
environment requirements, it is invoked automatically whenever an application program

abends. Fault Analyzer offers maximum flexibility through support for IBM CICS, IBM DB2,

IBM IMS, Enterprise PL/l and COBOL,C/C++, ASSEMBLER and IBM WebSphere Application

Server for z/OS systems.

Figure 4-5 illustrates how FA works.

User application

T Abend

MVS TEAVTABX

CICS XPCABND
LE CEECXTAN

Invocation
exits

SYSMDUMP

report

Fault amalysis

Fault history

Figure 4-5 Fault Analyzer functional overview

When a program abends, the abend is intercepted by the system and Fault Analyzer is

automatically invoked. Fault Analyzer performs fault analysis processing, and then records

details about the abend in a fault history file. Fault Analyzer writes the fault analysis report to

the job, and a summary to the SYSLOG.

One of FA’s powerful features is the ability to use the application program compiler’s listing to
identify the source statement of the line that caused the abend. Another feature that benefits
you as an application programmer is its ability to make use of the IBM library of error

messages and abend codes.
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4.2.1 Fault history file

Fault Analyzer records a summary of an abend in a fault history data set. The FA panel shown
in Figure 4-4 provides access to the fault history file and displays the following information:

Fault ID

User ID that submitted the job
System on which the abend occurred
Type of abend

Date and time of abend

vyVyVYyVvYYvYyyYy

Job name or transaction ID that experienced the abend

Note: You can change the column configuration of this panel by selecting 8 from the VIEW
menu. Figure 4-6 shows the column configuration from the View pull-down menu item.

File Options View Services Help
IBM Fault anal | 8 *. Add Blank Lines Line 1 Col 1 &0
Command ===> 2. Remove Blank Lines Scroll === CSR
%, Add Help Text
Fault History 4. Remove Help Text
%, Add Detail Informat10n
{The following 6. Remove Detail Information or 5 (View rea1 -time
report), I (In 7. Preferred formatting width. s} D (Delete),
(Dup11cate his &. Column Configuration..
9. Refresh
Fault_ID Jo — Time
FO0962 TMAGEEB TMAGEE STLABFGE 5522 2006,/10/25 13:05:29
FO0961 TMAGEEB TMAGEE STLABFG 5522 2006/10/25 12:41:54
FO0960 NICK NICK STLAEBFY U4038 2006/10/24 16:19:40
FO0Q959 MLDUCKW MLDUCKW STLABFG U4038 2006/10/24 11:07:17
FOO958 MLDUCKW MLDUCKW STLABFGE sSO0C1 2006/10,/23 09:50:11
FO0957 ZHONGFE ZHONG STLABF6 S213 2006/10/18 09:03:18
FO0956 CONOVERA CONOVER STLABFGE SOCL 2006/10/17 13:55:17
FO0955 CONOVERA CONOVER STLABFE S0OC1 2006/10/17 13:53:54
FO0954 CONOVERA CONOVER STLABFE 5S0OC1 2006/10/17 13:46:44
FO0953 ZHONGFE ZHONG STLABFE6 s013 2006/10/13 15:40:37
FO0952 ZHONG ZHONG STLABFG6 S0C4 2006/10/12 15:05:01
FO0951 ZHONG ZHONG STLABFG6 SOC4 2006/10/12 15:02:23
FOQ950 ZHONG ZHONG STLABFE S0C4 2006/10/12 15:01:51
FO0949 ZHONG ZHONG STLABFE sS0C4 2006/10/10 09:57:11
FO094& ZHONG ZHONG STLABFE SOC4 2006/10/10 09:49:08
FO0947 FMOOD1B ZHONG STLABFG 5522 2006/10/06 10:50:14
FO0946 FMOO26B  ZHONG STLABFG 5522 2006/10/04 15:49:10
FO0945 CAzZ7 CAZO STLABFE S0C4 2006/10/04 11:07:33
Fl=Help F3=Exit F4=MatchCSR F5=RptFind Fé=Actions F7=Up
F8=Down Fl0=Left Fll=Right Fl2=MatchalLL

Figure 4-6 Fault Analyzer column configuration list selection

This panel also shows you the line commands that are available to process each entry in the
list: ? (query), V (view real-time report), | (interactive re-analysis), B (batch re-analysis), D
(delete) and H (Duplicate History Display), as shown in Figure 4-6.

Note: You can select another history list by selecting an entry from the File pull-down
menu selection 1 (Last Accessed Fault History Files or Views) or by typing over the history
file name if you know the name of the file you wish to view.

4.2.2 Supported application environments

Fault Analyzer supports applications running under z/OS and OS/390 in the following

applications environments:
» COBOL
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» PL/I

Important: The minimum level of Enterprise PL/I required for complete Fault Analyzer
source level support is Version 3 Release 2 with PTFs UQ71704 and UQ71690
installed.

Assembler

C/C++

Language Environment
UNIX System Services
CICS

IMS

DB2

MQSeries

WebSphere

Java

VVYVYVYVYVYVYVYYVYY

In the z/OS environment, Fault Analyzer executes in 31-bit addressing mode and performs
analysis on 24-bit or 31-bit addressing mode applications. Multithread and DLL applications
are supported. Fault Analyzer does not yet perform analysis on applications using 64-bit
addressing mode. C++ support is basic and does not provide any class information.

Binder-related dependencies

In order to map CSECTs in load modules, Fault Analyzer utilizes the Application
Programming Interface of the IBM Binder program. This generally occurs during real-time
analysis, but might also be done during interactive analysis of CICS system dumps. Since the
Binder supports load modules residing in PDS(E) data sets only, Fault Analyzer is not able to
identify CSECTs in load modules that have been loaded from any other type of storage.

Setting up existing programs for fault analysis

You do not have to make any changes at all to existing programs to allow Fault Analyzer to
produce an analysis of any fault. Nor do you have to recompile programs. However, if you
store compiler listings or side files in the appropriate repository, then Fault Analyzer is able to
identify the source statement of the abending program. (If you choose to not store listings or
side files, you can still provide one after an abend has occurred. This makes it possible for
Fault Analyzer to extract more information when you perform reanalysis.)

To provide a side file, you might have to recompile your programs, since appropriate side files
are only produced when certain compiler options are requested. If you already have compiler
listings that were produced with the correct compiler options, you can create side files without
having to compile again. The advantage of the side file is that it is more compact than a
listing.

Additional region size required

Fault Analyzer runs in the same region as your abending program at the time of the abend.
Therefore, there must be spare GETMAIN storage that is not used by the application in order
for Fault Analyzer to run and analyze the program storage in its abend state. Initially, up to
16 megabytes of storage might be required, depending on the execution environment.

This additional region size increases as the size and complexity of the abending program
increases. In situations where Fault Analyzer is unable to obtain sufficient storage for the
real-time analysis of a fault, a SYSMDUMP can be taken for subsequent batch or interactive
reanalysis.
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Compiler listing or side file selection criteria
Fault Analyzer basically performs two types of check when selecting a compiler listing or side
file to be used for source-level analysis:

» A size check is performed, which varies from language to language, where an attempt is
made to match the size and contents of the load module with the compiler listing or side
file. For example, when the COBOL compiler LIST option is used, the size checks include
matching the offset and contents of the last 12 assembler instructions in the CSECT. Also
for the current COBOL compilers, the working storage size and TGT size are also
checked.

» A date and time check is performed between the load module and the compiler listing or
side file. Provision is made for compiler listings being created after the date and time
associated with the load module. To obtain detailed information about why a particular
compiler listing or side file was selected or rejected, the IDITRACE facility can be used.

4.2.3 Summary of real-time analysis

Real-time analysis occurs when an application abends and Fault Analyzer is invoked through
one of the supplied invocation exits, or a call to the program SNAP interface is made, and
analysis has not been excluded via one of the EXCLUDE options.

Generally, real-time analysis produces two results:

» A report, which is written to JES. This is the default for all environments apart from CICS,
where by default, no report is written to JES.

» A fault entry in a history file, which provides the ability to perform reanalysis of the fault.

A copy of the report written to JES is also included in the fault entry, and can be viewed
from the ISPF interface. You cannot change the report by setting options to different
values at the time you view it. If you want to look at more (or less) detail, you must
reanalyze the fault with adjusted options or a supplied listing or side file.

This is the first step in the fault analysis process. In most cases, the analysis is deemed
satisfactory, and you do not have to reanalyze the fault.

All virtual storage pages that were referenced during the analysis in the abending task’s
address space is written to the history file as a minidump, unless the MaxMinidumpPages
option in effect specifies a lower limit.

Restriction: LOADER

Fault Analyzer does not work correctly if using the LOADER (IEWBLDGO), since the
load-and-go technique of link-editing modules does not write them to a data set. The data
set copy of the load module is required in order to determine CSECT names, lengths, and
starting offsets.

Dump suppression
The types of dumps that can be suppressed are:

» SYSABEND, SYSUDUMP, or SYSMDUMP (if Fault Analyzer was invoked using the
IEAVTABX MVS change options/suppress dump exit, IDIXDCAP)

» CICS transaction dumps

Note: Suppression of dumps is the default, except for CICS transaction dumps when using
EXEC CICS DUMP TRANSACTION DUMPCODE (xxxx).
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To override the default dump suppression, use the RetainDump(ALL) option. Dump
suppression should not be confused with suppression of analysis or suppression of fault entry
creation.

Fault history file selection

When a fault is being analyzed in real-time by Fault Analyzer, a fault history file must be
available in which details of the analysis can be recorded.

There are a number of ways in which the name of the fault history file can be provided to Fault
Analyzer. The following is a list of these in the order of their override significance (each entry
in the list overrides all previous entries):

1. The product default name, IDI.HIST.

2. The IDIHIST suboption of a DataSets option specified in the PARMLIB config member,
IDICNFOO. This includes either the logical PARMLIB concatenation or the installation-wide
alternate PARMLIB data set name provided via the IDISCNF USERMOD supplied with
Fault Analyzer.

3. The IDIHIST suboption of a DataSets option specified in a config member identified via
the IDICNFUM user options module.

Note: If a user options module is used, it replaces the default IDICNFO0O PARMLIB
config member. Thus, even if the user options module designated config member did
not include an IDIHIST suboption of a DataSets option, any specification of IDIHIST in
the default IDICNFOO PARMLIB config member would not be recognized.

4. The IDIHIST suboption of a DataSets option provided via the IDIOPTS DDname in the
abending job step.

5. An explicitly coded IDIHIST DD statement in the abending job step.

6. The data set name provided by an Analysis Control or End Processing user exit in the
ENV data area IDIHIST field.

Controlling the real-time analysis with options

Set options globally so that they control the output for all jobs. However, you can also set an
option just for one job. In this case, you should set the option in the user options file.

Options that you are more likely to use for real-time analysis are:
> RetainDump(ALL)

Specify this option if you want to want to retain the SYSABEND, SYSUDUMP, or
SYSMDUMP unconditionally. Fault Analyzer permits the writing of the dump and records
the name of the dump data set in the fault history file if a SYSMDUMP DD statement was
specified. Without this option, many dumps are suppressed when Fault Analyzer deems
that the analysis it has performed is adequate. This option does not affect the writing of the
minidump to the history file. The dump disposition part of this option is applicable to the
use of the MVS IEAVTABX change options/suppress dump exit only.

» Detail

Specify this option if you want to adjust the level of detail given in the real-time analysis
report.

Note: If a dump is produced, you can change this option when you perform a
reanalysis.
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» Exclude
Specify this option if you want to exclude this job from analysis.
» NoDup

Specify this option if you want to change the way that duplicate faults are handled by
default.

» CICSDumpTableExclude

Specify this option if you want to exclude CICS transaction fault analysis using the CICS
transaction dump code table.

» You can also use the DataSets option to point to listings and side files.

Pointing to listings with JCL DD statements

No DD statements are required to run Fault Analyzer in either batch or real time, although a
SYSMDUMP DD statement is required for normal SYSMDUMP processing in real time when
using the MVS IEAVTABX change options/suppress dump exit, unless the IDITABD
USERMOD is applied.

You can specify the DD statements listed in Table 4-1 in the JCL if appropriate. If they are not
specified, the definitions from the PARMLIB configuration member IDICNFO0O, the IDIOPTS
user options file, or an Analysis Control user exit are used to identify these data sets.

Table 4-1 DDNAMES specifications

DSN

DDNAME requirement Description

IDILC PDS(E) Data set containing C compiler listings

IDILCOB PDS(E) Data set containing COBOL compiler listings (other than OS?VS
COBOL)

IDILCOBO PDS(E) Data set containing OS/VS COBOL compiler listings

IDISYSDB PDS(E) Data set containing COBOL SYSDEBUG side files

IDILPLI PDS(E) Data set containing PL/I compiler listings (other than Enterprise
PL/I)

IDILPLIE PDS(E) Data set containing Enterprise PL/I compiler listings

IDIADATA PDS(E) Data set containing SYSADATA from Assembler compilations

IDILANGX PDS(E) Data set containing IDILANGX from the Assembler compilations

Note: Do not specify a member name on any of the foregoing DD statements.

The real-time analysis report

The real-time analysis report is produced whenever Fault Analyzer analyzes an abend or is
invoked by IDISNAP. It is written to the IDIREPRT DDname, which is dynamically allocated to
SYSOUT=class, if no prior allocation exists, and thus is included as part of the normal job
output on the JES spool.

The SYSOUT class used (class) is the default job output class (SYSOUT="), or if a
SYSUDUMP DD statement in the abending job step specifies a JES SYSOUT class, then the
same output class is used for the Fault Analyzer real-time report.
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If you wish to divert the real-time analysis report to another file, then adjust the DD card as
required, as shown in Example 4-1.
Example 4-1 DD card requirement

//IDIREPRT DD DISP=(,CATLG),DSN=MY.REPORT.DS,
// DCB=(RECFM=VB,LRECL=137),SPACE=(CYL,(1,1))

Alternatively, a user exit can be used to allocate IDIREPRT to a different output class. The
IDIREPRT DDname is opened with LRECL=137. Any existing data set attributes must be
compatible with this logical record length.

The IDIREPRT allocation for CICS transaction abends is the same as for any other type of
abend.

Combining Fault Analyzer real-time reports

By default, all real-time reports are written to separate JES spool files. This is generally
considered advantageous for subsystems, such as CICS, IMS message-processing regions,
or WLM-managed DB2, where multiple reports can be expected written before the subsystem
is restarted.

If, for any reason, the reports are preferred written to a single spool file, then this can be
accomplished by adding an IDIREPRT DD statement to the job or startup procedure, as
shown in Example 4-2.

Example 4-2 DD statement IDIREPRT sample

//IDIREPRT DD SYSOUT=*

Controlling the SYSOUT class of real-time reports

If no IDIREPRT allocation already exists, then Fault Analyzer dynamically allocates
IDIREPRT to SYSOUT=", or to the same SYSOUT class as the SYSUDUMP DDname.
This can be changed to a different SYSOUT class by adding a DD statement to the job or
startup procedure, as shown in Example 4-3.

Example 4-3 DD statement IDIREPRT sample

//IDIREPRT DD SYSOUT=sysout-class

Alternatively, an Analysis Control user exit can be used to allocate IDIREPRT to a required
class, as shown in Example 4-4.

Example 4-4 REXX sample

/* REXX */

/*Sample Fault Analyzer Control user */

/* exit to allocate IDIREPRT to SYSOUT class F */
[* */

“IDIALLOC DD(IDIREPRT) SYSOUT(F)”

EXIT O
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If the foregoing sample exit existed as member ABC in data set X.Y.Z, then providing the
following options in either the IDICNFOO configuration member or the IDIOPTS user options
file would cause it to be invoked, as shown in Example 4-5.

Example 4-5 Options sample

DATASETS (IDIEXEC(X.Y.Z))
EXITS(CONTROL (REXX(ABC)))

Suppressing real-time reports

To suppress the writing of any Fault Analyzer reports to the JES spool, you can add the
following DD statement to the job or startup procedure:

//IDIREPRT DD DUMMY

Alternatively, you can use an Analysis Control user exit to allocate IDIREPRT to DUMMY, as
shown in the REXX sample in Example 4-6.

Example 4-6 REXX sample

/* REXX */

/* */

/* Sample Fault Analyzer Analysis Control user */
/* exit to suppress the analysis report. */

/* */

"IDIALLOC DD(IDIREPRT) DUMMY"

exit 0

See the foregoing discussion for an explanation of how this sample exit could be executed.

Note: The real-time report can be written to the fault history file, regardless of the
suppression of the JES spool report, and can be viewed from there by using the Fault
Analyzer ISPF interface.

Suppressing real-time reports can be useful, for example, in a CICS environment, where the
CICS job step might otherwise end up with hundreds of reports in the IDIREPRT output.

The SYSLOG summary

During real-time analysis, a message is written to the operator console, providing a one-line
summary of the fault reason.

Example 4-7 is an example of such a message.

Example 4-7 Message sample

IDI0002I There was an unsuccessful REWRITE of file MYFILEOL (file status 44) in program
COBFERRD at 1line #21

If IDIO002I has been explicitly coded in the QUIET option, then this message is not written to
the SYSLOG.
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Using the program SNAP interface (IDISNAP)

A program SNAP interface is provided to assist users in debugging problems with
applications that do not abend, or that for any other reason cannot be analyzed by Fault
Analyzer using one of the normal abend invocation exits. This permits a call to Fault Analyzer
from anywhere within an application program to request an analysis of the current
environment. The program SNAP interface module name is IDISNAP.

An example of where a call to IDISNAP might be used is in a DB2 application after execution
of an SQL statement that results in a negative SQLCODE.

Apart from the way in which Fault Analyzer is invoked, there is no difference between this type
of analysis and any other real-time analysis caused by an abend.

We recommend that you invoke IDISNAP dynamically to ensure that you are always using the
most current version.

For programs written in C, IDISNAP can only be invoked dynamically.

Dump registration processing

Unlike the SYSABEND, SYSMDUMP, and SYSUDUMP processes, which run in the user
address space, the SVC dump process in MVS runs from the DUMPSRYV address space.
This difference means that the MVS change options/suppress dump exit, which is one of the
normal means of invoking Fault Analyzer, does not work for SVC dumps. For SVC dumps,
Fault Analyzer provides the IDIXTSEL exit module. SVC dumps occur for system abends, and
are also used by CICS for its system dumps.

If the IEAVTSEL post-dump exit, IDIXTSEL, has been installed, then a skeleton fault entry is
created whenever an SVC dump is written. This differs from normal real-time processing in
that no analysis is performed, and therefore no report or minidump is produced. This Fault
Analyzer process is known as dump registration.

The dump registration processing permits the use of two user exits that effectively are the
equivalent of the normal analysis control and notification user exits. These are specified using
the DumpReqgistrationExits option.

The dump registration fault entry contains only limited information, such as the time of its
creation, the system name, and the name of the job that caused the SVC dump to be written.
If available, the abend code and abending program name is also provided. However, the first
reanalysis of the dump registration fault entry refreshes the fault entry and saves a report and
minidump with it.

Excluding an abend from real-time analysis

There are a number of ways to exclude various elements of the Fault Analyzer processing.
This is described fully in Real-time exclusion processing in the The Fault Analyzer User Guide
and Reference, SC19-1088-02 (Real-time exclusion processing).
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4.3 Preparing your program for Fault Analyzer

FA always provides the analysis of an abend. However, your application program must be
compiled with specific compiler options for FA to display the source statement that caused the

error.

Fault Analyzer uses the compiler listing to analyze the cause of abend, list the statement that
caused the abend, and list the data values in the working-storage section.

4.3.1 Compiler options

In order for generate listings or side-files suitable for use by Fault Analyzer certain compiler
options must be used. For the complete list of required options, see the Fault Analyzer User
Guide and Reference, SC19-1088-02 (Required compiler options for IDILANGX).

4.3.2 Locating listing, IDILANGX and SYSDEBUG files

Fault analyzer performs a series of searches in order to find a suitable side file. These
searches are described fully, in sequence, in the Fault Analyzer User Guide and Reference,

SC19-1088-02 (Locating compiler listings or side files).
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Introduction to File Export

In this chapter we describe the main concepts and functions of File Export for z/OS with the
four key components of the product. These File Export components are:

User interface
» Repository

» Parser

» Extract Engine

v
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5.1 File Export overview

File Export is a related data extract tool that lets you create test environments using
production data. Developers and testers require test data and a test environment that mimics
production data to adequately test new or modified applications. File Export is a tool that can
simplify test data generation using a related subset of production data.

5.2 User interface

The File Export ISPF-based Ul is used to create the objects stored in the Repository that are
used to create the Extract and Load Requests, as well as allowing you to specify the
parameters that dictate how the Extracts and Loads perform. In addition, the Ul generates the
JCL statements that specify for the extract engine what is to be done.

Navigation through the user interface is similar to other PD Tools. There are Primary
Commands and Line Commands.

Figure 5-1 displays a panel within File Export that contains both Primary Commands, which
are options entered on the Command line, and Line Commands, which are options entered
next to objects in a list.

File Export Edit Related Subset Definition
Command === Scroll ===» CSR
Commands : & - Add Data Store Definitions R - Relaticonship Usage

Line Commands: G - Get Related Definiticons D - Delete C - Selection Criteria
K - Key File 5 - scramble

Related Subset Mame . @ DEZRIOMLY
D5D-to-D5 Map Mame =
Fow 1 of 36
--—- Data Store Definition --—- Ewery
Table / RL / DSD Tyge Status Start Ref skip Limit  Mth
_ SYSIEM.SYSTAELES DE M
_ SYSIEM.SYSTAELESPACE DEZ M M
_ SYSIEM.SYSTABAUTH DEZ M M
T SYSIBM.SYSRELS DEZ H H
SYSIEM ., SYSCOLUMNS DEZ il il
: SYSIEM, SYSTRIGGERS DEZ E E
_ SYSIEM.SYSCOMSTDEPR DEZ M M
_ SYSIEM.SYSTABCONST DEZ M M
_ SYSIEM. SYSSYNONYME DEZ M M

Figure 5-1 An example panel with both Option Commands and Line Commands

The Primary Commands A and R are specified on the Command line to navigate to other
panels which are used to manipulate other portions of the Related Subset, while the Line
Commands G, D, C, K and S are specified next to a specific object (in this case a DB2 table)
within the Related Subset to perform some action on that specific object.
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5.3 Repository

The Repository is used to store all the Flle Export-specific objects (such as Application
Relationships) which are then utilized in constructing Extract and Load Requests. These
objects can also be referred to as definitions, or metadata. A Repository can be managed
privately or, shared among users.

A Repository contains several kinds of metadata, such as Record Layouts, Data Store
Definitions, Application Relationships, Related Subsets, and Data Store Definitions-to-Data
Store Maps.

Here we define the various Repository components:
Record Layout (RL)

Describes the structure of a record, that is, the sequence and format of the fields that
comprise the record. This object is typically utilized for non-relational data.

Data Store Definition (DSD)

Used to group all related Record Layouts for a given source and enables them to be
treated as a single entity. For simple data records that require only a single Record Layout,
a DSD is not required and the Record Layout can be used anywhere a DSD is used.

Application Relationships (AR)

A correlated set of one or more fields from records in two different Data Store Definitions
that are used as the basis for finding related data records.

Related Subset (RSS)

Defines the set of DSDs (including RLs and DB2 tables) from which data is extracted,
including the rules that control the extract such as, the starting objects, selection criteria,
relationship usage, scrambling, and so on.

Data Store Definition-to-Data Store Map (DSD-to-DS Map or DDM)

Used to map “logical” DSDs to their “physical” counterparts (called Data Stores), that is,
the underlying files. DSD-to-DS Maps are used for both the Extract process and the Load
process.

Repository data tends to be static and does not have to change unless the definitions of the
application data change, at which point the Repository must be updated by a user. Record
Layouts can be created manually by a user defining each field position, length and data
format, or, Record Layouts can be created by parsing a COBOL or PL/I copybook using the
File Export parser.

A Repository is necessary to define source and target objects to File Export and must be
created before an extract request can be created. Use the following instructions to create a
Repository.
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Step 1: Select option 1 Metadata Management from the File Export Primary Option menu,
as shown in Figure 5-2. Press Enter.

AEXLPRIM Export for z/0s Primary Option Menu
Option ===» 1
0 Settings User ID . . : CSIEMM
1 Metadata Management System ID . @ R52Z
2 Single Data Store Extract and Load Version . . : 1.2.0
3 Multiple Data Store Extract and Load
4 Multiple Data Store Load Regos’ltor‘y .. CSIENW.AEXIZC
»  Ewit DEZ SSID . . . R71A
DBZ SgL ID . . CSIENNM

Figure 5-2 Select option 1 Metadata Management

Step 2: S elect option 0 Manage Repository from the Metadata Management panel to get to
the Repository management panels. Press Enter, and the panel in Figure 5-3 is displayed.

ABXLMMGT rt Metadata Management
Option ===» 0

Repository Management .
0 Manage Repository Repository CSIEMN.AEXIZC

Extract-Related Metadata

Manage Record Layouts (typically for non-relational datal
Manage Data Store Definitions (one per Data Storel

Manage Ap?11cat1on Relationships

Manage Related Subsets

Manage Data Store Definition-to-Data Store (DSD-to-DS) Maps

L s L e

Figure 5-3 Select option 0 to get to the Repository Management panel
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Step 3: From this panel, you can select to create a new Repository, delete an existing
Repository, or import or export an existing Repository’s data. Select option 1 to Create a
Repository. Press Enter. See Figure 5-4.

ABXLMREPR rt Manage Repository
Option ===» 1

1 Create a Repository
2 Delete a Repository
3 Export from a Repository
4 Import into a Repository

Figure 5-4 Select option 1 to create a Repository

Step 4: On the Create Repository panel, provide a high level qualifier of up to 17 characters
to name the new Repository. Provide an optional description that describes what this
Repository is intended to be used for.

The fields, Number of Record Layouts and Average Number of Fields per Record, help to
determine the size of the Repository’s key lengths that are used for the alternate indexes, not
the size of the Repository’s VSAM datasets.

For SMS-managed datasets, you must also provide values for Management Class, Storage
Class and Data Class. Optionally provide a Volume Serial if one is required.

When all values have been filled in, press PF3 to process the parameters on the panel as
shown in Figure 5-5.
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AEXLCREP rt Create Repository

Command ====

Repository HLO CSJIENN.DEMO _ Enter "/" to set HLQ as default
Description . . . . . . . . . . . . DEMO REPOSITORY >
Mumber of Record Layouts . . . . . 100

fverage Mumber of Fields per Record 25

Management class . . . . . . . . . STANDARD

Storage class . . . . . . . . . . TS0
volume serdal e e e e e e e
Data class

Figure 5-5 Specify the Repository’s parameters

A complete Repository consists of approximately 150 data sets and contains metadata about
data sources that File Export uses when processing an extract request. When the Repository
creation has been completed, a message is displayed indicating the process has completed,
as shown in Figure 5-6.

ABXLMRER rt Manage Repository
Option ===

Create a Repository
Delete a Repository
Export from a Repository
Import into a Repository

I gl

AEX03IBI - Operation completed successfully.

Figure 5-6 The Repository has been created successfully

5.4 Parser

File Export contains a parser that can parse COBOL and PL/I source copybooks into File
Export-specific data definitions. The copybooks are parsed into a Record Layout that can
then be used in Data Store Definitions and ultimately extract requests.
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From the Metadata Management Panel, option 1 Manage Record Layouts allows you to parse
a copybook into a File Export-format data definition.

Example 5-1 shows a COBOL copybook with the following fields defined:

Example 5-1 An example of a COBOL copybook

KRRk XKARkKkhkkhkhhkhkhkkhkhkk ik khkk*%x Top Of Data kRkKRhkRkhhXkKhhkkhkhkhkhkkhkhkkhkhkkhkhkkhkx*

- - - - - - - - - - - - - - - - 7 Line(s) not Displayed

R R R R R Rk R R R R Rk Rk R Rk R R R R R R R R R R R R R R R R R R R R Rk R R R Rk Rk Rk

* COBOL DECLARATION FOR ABX.TRAINING.ABXSEO3.INPUT *
B R R R R R R R R R Rk Rk Rk R Rk R R R Rk R R R R R R Rk R R R R R R R R R R R R Rk Rk
01 ABXSEQO3.

05 RT-ACCOUNT PIC X(8).

05 RT-RECORD-TYPE PIC X(2).

05 RT02-ADDR-LINE-1  PIC X(20).

05 RT02-ADDR-LINE-2  PIC X(20).

05 RTO2-ADDR-CITY PIC X(18).
05 RTO2-ADDR-STATE PIC XX.
05 RTO2-ADDR-ZIP PIC X(10).

KKK KKAKKRIR KRR KRR R AR KRR R AR RARKRARRARRA R IR hhkhhhhkhkkhhhhhhkhkkkhrkkhhkk*x%x

* END OF DECLATION FOR ABX.TRAINING.ABXSEQ3.INPUT
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When File Export parses the COBOL copybook, the field definitions look like those in
Figure 5-7.

File Export Create Record Layout
Command ===x scroll ===» CSR

Commands : C - Create Field
Line Commands: E - Edit D - Delete M — Mowe

Record Layout Name . @ AEXSEQOL
Record Layout Type . @ Data sSet

Y5AM or SEQ File Mame
Copybook T AR TRAINIMNG.COPYECAEXSEQOI)

Record ID Criteria ¥

Row 1 of B

Level Seqg Field Mame Type Details  Start Len
_om 1 AEXSEQD3 RL 1 B0
02 2 RT-ACCOUNT CHAR 1 =
_on2 3 RT-RECORD-TY¥FE CHAR El 2
0z 4 RTOZ-ADDR-LIME-1 ZHAR 11 20
L 5 RTOZ-ADDR-LIME-Z CHAR 31 20
_oo 6 RTOZ2-ADDR-CITY CHAR 51 1a
o2 7 RTOZ-ADDR-STATE CHAR B9 2

Figure 5-7 The copybook has been parsed into File Export-format field definitions

Use the following steps as a suggestion to parse a COBOL or PL/I copybook:

Step 1: Select option 1 off of the Metadata Management panel to Manage Record Layouts,
and press Enter.

Step 2: On the panel titled Manage Record Layouts, provide the Record Layout a name and
specify DS as the underlying source type.

Chapter 5. Introduction to File Export 101



Step 3: Tab down to the section titled ‘If Using a Copybook’ and fill in the appropriate options
for either a COBOL or PL/I copybook.

The completed panel looks like the sample in Figure 5-8:

File Export Manage Record Layouts
Command ===> C

More: +
Commands: E - Edit, © - Create ¥ - ¥iew D - Delete L - List Record Layouts
5 - Specify Copybook SYSLIE Data Sets

Record Layout Mame . . . . ABXSEQOL ] >
UnderTying Data Store Type D5 I-IMS, D5-V5AM or Sequential, D-DEZ
Save Data Store Association ¥ v-¥as, H-Ho

If usim? a Copyhook
2

Compl ler o Use o . . . . C C-COEOL, F-PLSI
Compiler opticns . . . . >
Data et MWame . . . . . . AEX.TRAINING.COPYE
Member MWame . . . . . . . ABXSEQO03 Elank or pattern tor member [1st
If IMS Database
55ID
DED . . .
Segment .

If vSaM or Sequential Data Set
Data Set Mame . . .
Member MWame . . . . . . . ETank or pattern for memher Tist
If DEZ Tahle

Figure 5-8 The Manage Record Layouts panel completely filled in.

Step 4: Type C on the Command Line to create the Record Layout and press Enter.

Step 5: A temporary copy of the copybook is presented in an ISPF Edit session. Any
last-minute edits to the copybook definitions can be made here. When all edits have been
completed, press PF3 to save the edits and begin parsing the copybook.

Figure 5-9 shows the ISPF Edit session of a copybook.

File Edit Edit_Settings Menu Utilities Compilers Test Help
EDIT CSIEMM . ABX . TEMP.DOG1026 . T201719.0RG Columns_ Q0001 Q0072
Command === Scroll ===» CSR
Thhdhh whwEhhhhhh kb hh kb ki kb h To OF Data R R TR R e e TR o SR R ol TR R T E R TR R TR TR
000001 LR R R e g R e ol R ek el Sh R R E TR SR TR R R TR R R R R R R R R R R Rl ol SRR Gl TR R R R R TR R R R R R R R R Rl vl vl o o
00ooon2 & i
00oao3 ¥ COBOL COPYBOOK DEFIMITION FOR i
ooooong ¥ ABX  TRAINING . AEXSEQDI . INPUT i
000005 5 LANGLAGE (COROL ) =
000004 # 5
00000? il h btk el el et e et e el et de e dr e e dn e et e e dr e e dn e e e e e de e e de e e e e e e e e
000008 LRl el R iR el R SR vl oE R SR TR TR SR TR R TR TR R R TR R R R R R vl R R vl R el (R Rl R SRR ol TR R TE R R TR R R R R R R R g R R R R R
000009 ¥ COBOL DECLARATION FOR ABX.TRAIMNIMG.AEXSEQI.INPUT *
000010 LRl g R g Rl R R R R R R R R R R R R Rl Rl vl R vl Rl vl Tl vl R T TRl T R R R il il i el el ol
000011 01 ABXSEQD3.
000012 05 RT-ACCOUNT PIC x{&).
000013 0% RT-RECORD-TYPE FIC XEE).
000014 05 RTOZ-ADDR-LIMNE-1 PIC X200,
000015 05 RTOZ-ADDR-LIME-Z PIC XEEOB.
00aale 05 RTOZ-ADDR-CITY PIC x(18).
oooo1y 05 RTOZ-ADDR-STATE PIC 20,
000018 05 RTOZ2-ADDR-ZIF PIC X100,
000019 LRl g Rl Rl R R R R R R R R R R R R R Rl Rl vl g vl Rl Rl v R T TR R T R R R il il el ol

Figure 5-9 ISPF Edit session containing a temporary copy of a COBOL copybook.
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Step 6: Once the parse is complete, File Export-format field definitions are displayed in the
panel titled Create Record Layout, see Figure 5-7 on page 101.

5.5 Extract Engine

The extract engine is a batch facility called ABXUTIL. It is the program which reads the

Control Syntax in the generated JCL, and performs the instructions for the extract and/or load.
File Export Control Syntax is part of the generated JCL and resembles SQL syntax. As such,

users familiar with SQL can understand the instructions the Control Syntax passes to the

ABXUTIL program. However, as a reminder, the Control Syntax is generated by File Export
and no editing is required by the user.

Example 5-2 shows the generated JCL containing Control Syntax.

Example 5-2 Generated Extract JCL with Control Syntax In-stream

KKAXKRARKk hkkhhhkhkhkkhkhkkhkhkkhkhkkhkikkkx* Top O-f-' Data**********************************

//JOBCARD JOB CSJENN,CLASS=A,NOTIFY=&SYSUID

/1*

//STEP1 EXEC PGM=ABXUTIL

//STEPLIB DD
/1 DD
/1*

//ABXCTL DD

DISP=SHR,DSN=ABX.WRK0120.LOADLIB
DISP=SHR,DSN=DSN.V710.SDSNLOAD

*

OPTIONS(DB2, PLAN(JNABX120));

SOURCEDB2 (R71A) ;

TARGETDB2 (R71A) ;

DB2RESULTSET(RESULTSET1) SOURCE(CSJENN.ORG)
TARGET (CSJENNA.ORG) DD:TABLO0O1 LOAD(RESUME);
SELECT * FROM CSJENN.ORG;

DB2RESULTSET (RESULTSET2) SOURCE(CSJENN.STAFF)

TARGET (CSJENNA.STAFF) DD:TABL0002 CHILD OF RESULTSET1 WHERE

RESULTSET2.DEPT = RESULTSET1.DEPTNUMB LOAD(RESUME);
SELECT * FROM CSJENN.STAFF;
DB2RESULTSET (RESULTSET3) SOURCE(CSJENN.IT_ASSETS)

TARGET (CSJENNA.IT ASSETS) DD:TABL0003 CHILD OF RESULTSET2 WHERE
RESULTSET3.1D,

DEPT = RESULTSET2.ID, DEPT

SELECT * FROM CSJENN.IT_ASSETS;

/1*

//ABXLOADC DD  DSN=CSJENN.DB2LAB1.EXTRACT.LOADCNTL,
/l DISP=(NEW,CATLG,DELETE),

// UNIT=SYSDA,

// SPACE=(TRK, (1,1))

//ABXPRINT DD SYSOUT=*

//SYSABEND DD SYSOUT=*

//TABLO0O1 DD

DSN=CSJENN.DBZLAB1.EXTRACT.TABL00O1,

/1 DISP=(NEW,CATLG,DELETE),

/1 UNIT=SYSDA,

/1 SPACE=(CYL, (10,10) ,RLSE)

//TABLO002 DD DSN=CSJENN.DB2LABL.EXTRACT.TABL0002,
/1l DISP=(NEW,CATLG,DELETE),

/1l UNIT=SYSDA,

/1l SPACE=(CYL, (10,10) ,RLSE)

//TABL0003 DD
//

DSN=CSJENN.DBZLAB1.EXTRACT.TABL00O3,
DISP=(NEW,CATLG,DELETE),
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// UNIT=SYSDA,
// SPACE=(CYL, (10,10) ,RLSE)

khkkkkkhkkkhkkkhkhhhkhkkhkhkkhkhkkhhkkkxx Bottom Of Data*****************************

The Control Syntax in this example begins with the keyword OPTIONS and ends with the last
SELECT statement. In this example, the Control Syntax provides information to the ABXUTIL
batch processor program about the name of the SOURCE to find the data to extract, the
TARGET object to load the extracted data to, the relationships between the three DB2 tables,
and the SELECT criteria to find specific data.
The Control Syntax keywords are defined here for clarity:
SOURCEDB2(<SSID>);

The Source DB2 SSID on which the source DB2 tables reside.
TARGETDB2(<SSID>);

The Target DB2 SSID on which the target DB2 tables reside.
DB2RESULTSET(RESULTSETn)

Indicates that the extracted data from the named SOURCE is to be held in virtual memory
identified by the specified result set name.

SOURCE(<tbowner.tbname>)

The source table from which data is to be extracted.
TARGET(<tbowner.tbname>)

The target table into which related extracted data is to be loaded.
DD:<dd name>

The intermediate dataset where the extracted data is to be held before loading into the
target table.

CHILD OF RESULTSETb WHERE RESULTSETa.<column> = RESULTSETb.<column>

Syntax that indicates an object is a child of the object referenced in the result set name.
The WHERE clause behaves much like SQL syntax in that the column from the child
extract must match the column from the parent extract.

Using the syntax in Example 5-2 above, table STAFF is a child of table ORG, and related data
from STAFF is only selected when data in column STAFF.DEPT matches data in column
ORG.DEPTNUMB.
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Introduction to File Manager for z/0OS

In a volatile economic climate, organizations are faced with constant pressure to create new
applications that help reduce costs, engender customer loyalty, and earn competitive
advantage. The requirement to tighten budgets and do more with less only increases the
challenge. To succeed in a fiercely competitive marketplace, companies must be able to make
the most of existing investments and manage application development effectively.

Through its comprehensive, user-friendly tools, IBM File Manager for z/OS Version 7.1,
introduces a new component to run and permit the usage of CICS data and other data directly
from the CICS environment. IBM intends to continue and improve the functions in order to
help and work more efficiently with IBM z/OS data sets, IBM DB2 data, and IBM IMS data.

Extending the standard browse, edit, copy, and print utilities of IBM Interactive System
Productivity Facility (ISPF) and Custom Information Control System (CICS), File Manager
delivers enhancements that are designed to address the requirements of application
developers working with structured data files. And because the CICS and basic features of
the File Manager editor and the ISPF and portable document format (PDF) editor are almost
identical, you can take advantage of extra features without having to relearn fundamental
skills. In the following section we show the initial CICS and ISPF selection panels.
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6.1 Overview

File Manager is composed of four components as shown in Figure 6-1:

» A base component to manage z/OS data sets, such as queued sequential access method
(QSAM), virtual storage access method (VSAM), partitioned data sets (PDS), and IBM
z/OS UNIX Systems Services (USS) Hierarchical File System (HFS) files

» A DB2 component to manage DB2 data
» An IMS component to manage IMS data

LPAR F6& ---Application & Integrated Middleware Selection Panel--F& FG--------
OPTION ====
AMINTOR

DT DT 7.1 - Debug Tool for z/0S Version 7.1

CC Ccca 2.1 - IBM COBOL & CICS Command Level Conversion Aid

FA FAULT AZ 7.1 - Fault Analyzer Version 7.1

WM WSIM 1.1 - Workload Simulator Version 1.1

WT WSIM/TM 1.1 - WSIM Test Manager

F7 FILE MGR 7.1 - File Manager for z/05 and 05/390 version 7.1

D7 FM/DEZ 7.1 - File Manager/DB2 Version 7.1

I7 FM/IMS 7.1 - File Manager/IMS Version 7.1

FE FE 1.2 - File Export Version 1.2

APA APA 7.1 - Application Performance Analyzer Version 7.1

AQZ  APAAA 1.2 - APA Automation Assistant/AP Analyzer 1.2

FILE MANAGER VERSION 7 OPTION "D7" IS BOUND TO DB2 SUBSYSTEMS
DB1E , D&1H and SUBSYSTEMS D71F/D72F IN GROUP D7OF
USE FILE MANAGER VERSION & OM LPAR F7 TO WORK WITH DB2
SUBSYSTEMS D82G/D81G IN GROUP DE0G
Press END to return to ISPF/PDF Primary Option Menu.

F1=HELP F2=5PLIT F3I=END F4=RETURN F5=RFIND Fo=RCHANGE
F7=Up F8=D0WN F9=SwWAP F10=LEFT F11=RIGHT F12=RETRIEVE

Figure 6-1 ISPF File manager options

» A CICS component to include familiar Base and IMS utilities found in ISPF and to manage
CICS resources as shown in Figure 6-2.

Process Options  Help

FM/CICS Primary Option Menu

-

IBM File Manager for z/05 Version 7
CICS Component
(not APF authorized)

Release 1

Service Levels of installed components

Base IMs DB2Z2 CICS IPV
English -NOME- -NOMNE- -NOMNE- -NOMNE- -NOMNE-
PF 1=HELP 2=TOP 3=END 4=RETURN 5=BOTTOM 6=LOCATE
PF 7=UP 8=DOWN 9=PRINT 10=LEFT 11=RIGHT 12=CRETRIEV

Figure 6-2 CICS File Manager Component
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File Manager Version 7.1 highlights
File Manager Version 7.1.0 introduces a new CICS component; here are the highlights:

» You can invoke File Manager functions from a CLIST in batch mode (or REXX procedure)
or via the IBM Productivity Tool (IPT) Program.

» You can edit sharing options control when VSAM files are potentially being shared by
other users.

» You can copy and generate data in external format - XML representation.

» There is enhanced usability with Templates by improving and facilitating existing utilities. A
new utility, the Batch Template Update utility, allows you to update multiple templates from
a copybook PDS.

» The Template Update utility (both interactive and batch) allows you to update one or more
templates and to easily identify templates that are affected by copybook changes.

» You can use Batch Template Build and Update (BTB and BTU) to create new or update
existing templates based upon existing templates.

» Support is also provided for:

— Segmented records
— Large Block Interface (LBI) for tape devices
— Large DASD volumes and extended datasets to manage SMF records

6.1.1 File Manager for working with MVS data sets

The File Manager base component helps speed the application-development process by
identifying the structure of your records and displaying each field according to its data type.
This component supports QSAM, VSAM, PDS, HFS, and indexed access method (IAM) data
sets, including support for double-byte character set (DBCS) data in these data sets. A new
feature of the Copy utility includes support to generate data in external format, XML
representation, from an input data set (file) and a template. You can edit entire files
(regardless of size) and sort data during an edit or browse session. You can use the IBM
CICS VSAM Copy tool (separately available) in conjunction with File Manager capabilities to
produce ad hoc copies of VSAM data sets for testing purposes without affecting CICS activity.

Using templates, you can select the records you want based on field values, find and change
data in individual fields, display fields with headings showing name, data type, and length —
and then print or copy only the fields you desire. You can quickly and easily work with files
containing multiple record structures and many segment types, called segmented records,
each of which will display as a separate shadow line, and copy data between fields of different
data types and lengths.

In the base component, you can generate templates from a copybook that contains either
COBOL data-description entries or PL/I| DECLARE statements, or you can define your own
fields in a dynamic template. You can then add record-selection criteria and other formatting
information, and save the templates for reuse with different data sets that have the same
record structure, or for reuse with different File Manager utilities. For example, while browsing
through data sets, you can create, refine, and save a template that displays records meeting
certain criteria, such as records with particular field values. Later, you can reuse that template
in the File Manager copy utility to extract the records that meet those criteria and copy them to
another data set.

The base component processes most record identification and selection criteria internally,
while providing fast access to Restructured Extended Executor (REXX) for complex criteria
statements. The copy and print utilities use the IBM DFSORT utility for supported data sets,
for significant performance improvements. Support is also available for DFSORT statements.
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The copy utility also offers various PDS-member copying capabilities, including the ability to
copy members based on finding a particular condition to be true from records in the member.
The find/change utility offers flexible options to increase efficiency for batch and online
modes. With the data-set compare utility, you can use a number of different synchronization
types. You can also enhance File Manager with your own custom REXX procedures (such as
tallying field values) and automate tasks in batch jobs, REXX procedures, or command lists
(CLISTs). A high-performance subset of REXX and File Manager REXX functions, called
FASTREXX, is also available. The FASTREXX subset is broad enough to handle most normal
processing tasks.

The File Manager base component also includes other utilities, such as these:

» Tape utilities enable you to perform actions such as copy, update, and compare with tape
files.

» Catalog services utilities provide a user interface for working with catalog entries, and for
listing or printing catalog information. System Catalog Services (SCS) enhancements
have been done in this FM release to improve the usability.

» OAM utilities enable you to list, browse, update, and erase OAM objects, as well as copy,
back up, and restore them.

» Disk utilities allow you to list the data sets on a disk, as well as their disk extents, and
search for data within a disk extent.

» Capabilities are provided to:

— Show the total number of records in a file, and the number of records currently selected
— Edit load modules with in-place editing capabilities

— Generate IDCAMS cards for batch file creation

— Display data set information for IAM data sets

» The Data Set Copy utility has an option to copy job control language (JCL) record-format
data sets. This option enables you to process multiple lines of continued JCL as a single
logical JCL record.

» The Data Set Compare (DSM) utility allows for optional printing of template, template
criteria, and template mapping information, to enable auditing of the effect of templates on
the compare operation.

» The Find/Change utility can now find members that do not contain a given string.

» The View/Print Template and Copybook utility can optionally display record-identification
and record-selection criteria in a template.

6.1.2 Base component enhancements in this release

A number of new functions and enhancements are included with the base component in File
Manager for z/OS to provide quicker processing or to reduce processing requirements. The
following functions are affected by these enhancements:

» Usability improvements make it possible to:
— Generate data in XML format.
— Change the length of the record for those files that support variable-length records.
— Display the alphanumeric fields in long hexadecimal.
— Edit the related ID criteria in the template when working with “segmented records”.

— Work with files that are used in a shared environment, controlling the behavior when a
VSAM file is being shared by other users.

— Benefit from the improved Compare Utility: Options panel.

108 IBM Application Development and Problem Determination Tools V7



— Display details about the current COBOL compiler during the template’s generation.
— FIND and CHANGE primary command support (ISPF like) for F or C X ALL.
» Other base component enhancements:

— You can now choose whether to display the Relative Block Address (RBA) and length
of VSAM file records when using the File Manager browse function.

— You can specify the default view mode (such as TABL, CHAR, or Previous) upon
entering File Manager edit or browse mode.

— The File Manager editor and browser have improved the processing of a subset of a
data file by providing new options to sample records from a data file, a new option to
drop unselected records from memory, and a faster editor and browser startup near the
end of a data file.

— The File Manager base display VTOC utility provides new statistics, a new report
format, and more sorting options.

— You can display:

Current Edit/Browse options when using the File Manager Browse or Edit functions
VTOC improvement

Volume information for a VSAM or non-VSAM data set,

Extent details for non-VSAM data sets

» Performance:

Many File Manager functions have been enhanced to provide quicker processing or to
reduce processing requirements. Functions affected by these enhancements include the
FIND and CHANGE commands, FASTREXX, and a range of utilities, such as
Find/Change, Display Volume Table of Contents (VTOC), Data Set Copy and DataSet
Update.

» Mixed-workload enhancements:

— The ability to invoke the File Manager functions from the Product IBM Productivity Tool
(IPT or SPIFFY) and whenever you select a VSAM Cluster

— Invoke File Manager functions from a REXX procedures or CLIST in /BATCH mode.

— The ability to invoke UNIX Systems Services (USS) Hierarchical File System (HFS)
utilities from a File Manager base panel.

File Manager supports large-scale file management tasks and will be possible to generate
tagged XML text for all input data types. Data creation and data copying process can be
performed by treating your data sets as entire units, rather than working with individual
records within data sets. You can request that the output of the copy operation be well-formed
XML data. The output format derived from the input template also conforms to XML rules.

File Manager manages record integrity checking. This means that when File Manager is
operating in a shared environment, it enables record integrity checking before rewriting the
contents of a record to a file. File Manager first checks if the record has been updated (by
another user) since the record was retrieved. File Manager performs this check by comparing
the contents of the record at the time that it retrieved it with the contents of the current record
as it exists on the file.

The File Manager editor and browser have improved the processing of a subset of data file by
providing new options to drop unselected records from memory, and a faster editor and
browser startup near the end of a data file.
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The Display VTOC panel is the entry panel for the Work with VTOC utility. The File Manager
base display VTOC utility provides new statistics such as a count of the number of volumes
selected, a new report format, and more sorting options. In this panel, you can specify a data
set name or name pattern, and the disk volume or volumes with which you want to work.

6.2 Major functions

This section describes four major functions of File Manager, as follows:

» DFSORT support
» Templates

» REXX functions
» batch processing

6.2.1 Support for DFSORT

If you plan to enable File Manager to use the DFSORT COPY function to improve File
Manager performance, you might want to add the DFSORT libraries to the STEPLIB DD
statement. If you do this, you must add them in the order SICELINK, followed by SORTLPA. If
you choose to do this and DFSORT is not your primary sort product, you must also add your
sort products libraries in front of the DFSORT libraries.

Customizing to use DFSORT to improve File Manager performance
You can optionally enable File Manager to use the DFSORT COPY function to improve the
performance of the File Manager Data Set Copy and Data Set Print functions, both under
ISPF and in batch.

In addition, if DFSORT is enabled, its COPY function will also be used to copy data to
Auxiliary Storage (VSAM RRDS) when editing large data sets under ISPF.

Requirements
The requirements for DFSORT are as follows:

» You do not require a DFSORT license to enable File Manager to use DFSORT.
» Minimum DFSORT R14 with PTFs UQ90054 and UQ84945 applied.

Note: DFSORT R14 is available with all releases of z/OS, and with all releases of OS/390
starting with 2.7.

Overview

File Manager will use DFSORT to improve the performance of the Data Set Copy and Print
functions, provided that it can find DFSORT and verify that DFSORT is at the correct
maintenance level for File Manager use. DFSORT is an optional, priced feature of z/OS and
0S/390; you must have a DFSORT license to use DFSORT outside File Manager.

However, the DFSORT code is always shipped with z/OS. As long as you did not delete the
DFSORT libraries when you installed z/OS or OS/390, you can enable File Manager to use
the DFSORT code. File Manager accesses DFSORT using the aliases ICEDFSRT and
ICEDFSRB. These aliases are associated with DFSORT when PTF UQ90054 is applied to
DFSORT.
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Important setup for DFSORT as the primary sort product
The setup is as done follows:

» Resident:

— The DFSORT library, SORTLPA, is in LPALST.
— The DFSORT library, SICELINK, is in LINKLIST.

» Non-resident:
The DFSORT libraries SICELINK and SORTLPA are private libraries.

— If you have installed the DFSORT resident, no further action is required to make
DFSORT available to File Manager.

— If DFSORT is installed non-resident, you must take different actions to enable File
Manager to use DFSORT under ISPF and in batch.

» Under ISPF (interactively):

Add the DFSORT libraries, SICELINK and SORTLPA, in that order, to the STEPLIB DD
statement in your TSO logon procedure.

Important: If you do not want to add these libraries to your TSO logon procedure, you
can add them via the TSOLIB command, before invoking ISPF.

» In batch:

— To enable File Manager to use DFSORT in batch, add the DFSORT libraries,
SICELINK and SORTLPA, in that order, to the JOBLIB or STEPLIB DD statement for
the job or step that uses File Manager.

— You might want to create a File Manager JCL procedure for use at your site.

— You could also add the DFSORT libraries to the STEPLIB DD statement in the batch
JCL skeleton. If you do this, you must add them in the order SICELINK, SORTLPA.

DFSORT customization as the non primary sort product

If you use a non-IBM sort product as your primary sort product, and you want to enable File
Manager to use DFSORT, you must place the DFSORT libraries after your primary sort
product libraries in the system search order. Ensure that you have DFSORT R14 with PTFs
UQ90054 and UQ84945 applied.

Attention: DFSORT and non-IBM sort products typically have entry points with the same
names, for example, SORT and ICEMAN. Therefore, if the DFSORT libraries are placed
before your primary sort products libraries, DFSORT will become the primary sort product.
In this situation, if you do not have a license for DFSORT, all sort jobs that use your primary
sort product will fail.

The use of a non-IBM sort product as your primary sort product has to be installed in one of
the following ways:

» Resident: Your primary sort products libraries are in LPALST or the LINKLIST (or both).
» Non-resident: Your primary sort products libraries are private libraries.

— If you have installed your sort product resident, place DFSORT’s SORTLPA and
SICELINK libraries in the LINKLIST (after your primary sort product libraries in the
LINKLIST, if any) to enable File Manager to use DFSORT.

— If you have installed your sort product non-resident, you must take different actions to
enable File Manager to use DFSORT under ISPF and in batch.
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Customizing to use DFSORT to improve File Manager performance
Here we describe how to enable File Manager to use DFSORT:

» Under ISPF (interactively):

To enable File Manager to use DFSORT under ISPF, add the DFSORT libraries,
SICELINK and SORTLPA, in that order, after your primary sort product libraries, to the
STEPLIB DD statement in your TSO logon procedure. (If you do not want to add these
libraries to your TSO logon procedure, you can add them via the TSOLIB command,
before invoking ISPF.)

» In batch:

To enable File Manager to use DFSORT in batch, add the DFSORT libraries, SICELINK
and SORTLPA, in that order, to the JOBLIB or STEPLIB DD statement for the job or step
that uses File Manager, after your primary sort products libraries.

You might want to create a File Manager JCL procedure for use at your site.You could also
add the DFSORT libraries to the STEPLIB DD statement in the batch JCL skeleton. If you
do this, you must also add your primary sort products libraries.

You must add them in this order: your sort product libraries, followed by SICELINK, then
SORTLPA/.

DFSORT uses an SVC
SVC resides in the SORTLPA library.

By default, this is SVC 109.

» This SVC is used by DFSORT to record SMF type-16 records or to use IBM cached DASD
devices (such as the 3990 model 3).

» If your non-IBM sort product uses its own version of SVC 109, you will have to make an
alternative SVC number the default SVC for DFSORT.

Important: File Manager does not require the DFSORT SVC for its own operations.
Therefore, if DFSORT if not your primary sort product, it is not necessary to install the
DFSORT SVC.

Determining whether DFSORT is being used

There is a way to verify whether DESORT is being used to improve the performance of File
Manager. A verification can be performed both in batch and under ISPF. To check whether
DFSORT is being used in batch, submit a File Manager batch job with the following control
statement.

The JOB JCL is displayed in Figure 6-3.
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Eile Edit Edit_Settings Menu Utilities Compilers Test Help

EDIT DENARDI.BNL.JCL(DFSORTOL1) - 01.00 Columns 00001 Q0072
Command === Scroll ==== CSR
000011 I"'I"'f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'ﬁ‘.‘f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'f.'ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

000012 //*MNVERIF EXEC PGM=FILEMGR

000013 //*FMNVER  EXEC PGM=FMNMAIN

000014 //FILEMGR EXEC PGM=FMNMAIN

000015 //STEPLIE DD DSN=ADT7.FMN.SFMNMODL,DISP=SHR

000016 //* DD DSN=IGY.SIGYCOMP,DISP=SHR

000017 //*FMNCOE DD DUMMY Uncomment to force use of FM COBOL Compiler
000018 //SYSPRINT DD SYSOUT=*

000019 //FMNTSPRT DD SYSOUT=*

000020 //SYSTERM DD SYSOUT=*

000021 //SYSIN DD *

000022 $SFILEM VER

000023 $SFILEM SHOWSORT

000024 $SFILEM DSP FORMAT=CHAR,

000025 $$FILEM MEMBER=AAA4FILE,

000026 $$FILEM PACK=UNPACK,

000027 $SFILEM POSITION=0,

000028 $$FILEM REF=YES,

000029 $YFILEM RDF=YES,

000030 $$FILEM PIC=YES,

000031 $$FILEM SLOC=YES,

000032 $SFILEM STR=YES,

000033 $SFILEM TYPE=YES,

000034 $SFILEM TCIN=DENARDI.FMN.DATA(AAA4COPY),

000035 $SFILEM LANG=COBOL,

000036 $$FILEM COMPMAXRC=04,

Fl=Help F2=5plit FI=Exit F5=Rfind F6=Rchange F7=Up
F&=Down F9=Swap Fl0=Left Fll=Right Fl2=Cance

Figure 6-3 Sample JCL with control card $$FILEM SHOWSORT

The following result is shown in Figure 6-4, where DFSORT is NOT being used as the sort

utility, and Figure 6-5, where DFSORT is active.

SDSF OUTPUT DISPLAY DENARDIE JOB0O1168 DSID 102 LINE © coLs 02- 81
COMMAND INPUT === SCROLL ===> C5R
PRINTOUT=5YSPRINT HEADERPG=YES ASCII=BOTH RECLIMIT=(1,*)
PRINTLEN=132 PAGESKIP=NO PAD=0FF EOD=/*
PAGESIZE=60 DATAHDR=YES DBCSPRT=0FF LANGUAGE=ENGLISH
PRTTRANS=0N DUMP=UPDOWN TAPELEL=5L CYLHD=ABS0LUTE
SMFNO=253 PRTDISP=MOD USETOX=DISABLE TIOX=
TEMPHLO=

ABENDCC=NONE

IBEM File Manager for z/0S
$SFILEM VER
IEM File Manager for z/05 Version 7
APF authorize
Service Levels of installed components
Base IMS DB2 CICS
EngTiSh -NOMNE- -NOMNE- -NOMNE- -NOMNE-
$SFILEM SHOWSORT
DFSORT not available
$SFILEM DSP FORMAT=CHAR,
$$FILEM MEMBER=AAA4FILE,
$IFILEM PACK=UNPACK,
$$FILEM POSITION=0,
$$FILEM REF=YES,
$$FILEM RDF=YES,
$$FILEM PIC=YES,
$$FILEM SLOC=YES,
PF 1=HELP 2=5PLIT 3=END 4=RETURN 5=IFIND 6=BO0K
PF 7=UP 8=D0WN 9=SWaP 10=LEFT 11=RIGHT 12=RETRIEVE

Release 1

Figure 6-4 DFSORT not available
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SDSF QOUTPUT DISPLAY AMINTORE JOB0Z2993 DSID 102 LINE 9 CoLs 02- 81
COMMAND INPUT === SCROLL ===» PAGE
PRTTRANS=0N DUMP=UPDOWN  TAPELBL=5L CYLHD=ABSOLUTE

SMFNO=000 PRTDISP=MOD USEIOX=DISABLE IOx=
TEMPHLO=

ABENDCC=NONE

IBM File Manager for z/0S
$SFILEM VER
IEM File Manager for z/05 Version 7 Release 1
APF authorizeg
Service Levels of installed components
Base IMS DE2 CICS
EngTﬁSh -NONE- -NOMNE- -NONE- -NONE-
$SFILEM SHOWSORT
SORT debugging is on
$4FILEM DSP FORMAT=CHAR,
$4FILEM MEMBER=%,
$IFILEM PACK=UNPACK,
F1=HELP F2=SPLIT F3I=END FA4=RETURN F5=IFIND FE=BOOK
F7=UP F8=DOWN F9=SWAP F10=LEFT F11=RIGHT F12=RETRIEVE

Figure 6-5 Sample result where DFSORT shows to be active

The same result can be achieved interactively. Figure 6-6 shows using the SHOWSORT
command on any command line of File Manager.

Process Options Help
FM/IMS Primary Option Menu SORT debugging is on
Command ===> showsort
0 sSettings Set processing options User ID . : AMINTOR
1 Browse Browse data System ID : STLABFG
2 Edit Edit data ___ . Appl ID . : FMN1
3 Utilities Perform utility functions . Version_. : 7.1.0
4  Templates Template/view/criteria set utilities Terminal. : 3278A
X Ex1t Terminate FM/IMS Screen. 01
Date. . . : 2006/11/01
Time. . . : 12:23
Fl=Help F2=5plit F3=Exit F4=CRetriev F7=Backward F8=Forward
F9=Swap FlO=Actions FlZ=Cance]l

Figure 6-6 SHOWSORT command sample in interactive mode

DFSORT is ON shown in the top right corner of panel. If DFSORT is available to File Manager
under ISPF, the message SORT debugging is on is displayed at the top right corner, as
shown above. If DFSORT is not available, the message is DFSORT not available
Customizing to use DFSORT to improve File Manager performance. DFSORT is available
in FM Base, IMS, and DB2 Components (all versions).
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Summary

Once you have determined, from the foregoing information, the correct way to implement
DFSORT for use by File Manager at your site, follow the instructions in the DFSORT
Installation and Customization Guide, R14.

You do not have to customize DFSORT for use by File Manager, since File Manager
automatically customizes its use of DFSORT’s COPY function. File Manager does not use
DFSORT'’s SORT or MERGE functions.

Note: When File Manager uses DFSORT, it presumes that DFSORT will produce message
output and will open data set FMNSRTP for DFSORT messages. If the DFSORT
installation option MSGPRT is set to NONE (MSGPRT=NONE), then an OPEN abend
might occur when the File Manager DFSORT interface module (FMNDFSRT) tries to open
message data set FMNSRTP. To avoid this, set the DFSORT installation option MSGPRT
to ALL (MSGPRT=ALL).

6.2.2 Templates

File Manager uses templates to provide a logical view of your data. To enable File Manager to
determine the record structure of a file, supply a copybook containing COBOL data
description entries, or a PL/I include. File Manager interprets each level-01 group item in the
copybook as a record structure, and each elementary item as a field.

After File Manager creates a template, you can add selection criteria and other formatting
information. Use templates to map the data in your application files for a concise view of the
contents. This includes the ability to view multi-record files.

You can save templates, eliminating the necessity of recreating them each time you browse or
edit a file, and making them available for use with various File Manager utilities.

Templates can also be generated from DB2 table and IMS copybook (PSB) definitions. New
FM utilities improve the Template maintenance, update and generations. For instance, you
can create multiple templates from a PDS of copybooks by using the Template Build Utility.
The utility builds one template from each selected copybook. The template name is derived
from the input member name and any output member mask that you have specified. You can
run the Template Build Utility in batch or foreground.

6.2.3 Segmented records

File Manager offers template support for segmented records. A segmented record is a record
that contains one or more logical segments, each of which is defined and identified by a
copybook layout. When you apply a segmented data template to these records, each segment
is treated as a logical record within the supported functions.

To define each record segment, we have to:

» Obtain the copybook definitions in order to map the record structure.
» Apply or generate a segmented data template from the copybook.

There are many FM utilities/functions that can support the use of a segmented record
template:

» Browse and Edit, DSU, and DSEB functions
Copy utility and DSC function

Compare utility and DSM function

Print utility and DSP function

vYyy
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The following restrictions apply to template editing during the usage of a segmented data
template:

» You cannot update the Template for segmented data field in the Record Type Selection
panel (accessed with the TEDIT command).

» You cannot change the Record Identification Criteria, Related Identification Criteria, or
Selection Criteria set in the Field Selection/Edit panel (accessed with the TEDIT command
and then the E command on the Record Type).

» You cannot use the TVIEW command (which would otherwise display the Template
Workbench, allowing you to select or create a different template).

» The length of a segment is calculated as the length of the matching structure, unless you
provide a length field. Any binary or alphanumeric field less than 4 bytes in length can be
set as the length field by editing the field attributes. If a length field is provided, then File
Manager uses the binary value provided as the segment length and adjusts the structure
length accordingly.

» Segmented data templates cannot be used for ISPF Packed data sets.

6.2.4 REXX functions

REXX is an extremely versatile programming language, providing powerful functions and
extensive mathematical capabilities. When used with File Manager, the possibilities for data
analysis and manipulation, coupled with complex business logic, are extensive.

File Manager’s external REXX functions allow you to manipulate data in the foreground, even
while using templates. This gives you the opportunity to selectively work with only the records
you are interested in. In addition to all of the functions available in REXX, File Manager has
several product-specific functions, which include:

VSAM support: VSAM data can be copied in and out of REXX stem variables.
FLD: Lets you refer to a field from the current input record.

NCONTAIN: Lets you check for the existence of numeric values in a field.
TALLY: Lets you total a field and report the value.

vyvyyy

You can develop REXX procedures to take the place of repetitive, manual functions, and then
save these routines to a common data set. You can use File Manager with your own custom
REXX procedures (such as tallying field values) and automate tasks in batch jobs, REXX
procedures, or command lists (CLISTs). A high-performance subset of REXX and File
Manager REXX functions, called FASTREXX, is also available. The FASTREXX subset is
broad enough to handle most normal processing tasks.

6.2.5 Batch processing

All of the File Manager functions are available as primary commands in batch mode. You can
easily enhance File Manager with your own procedures, built using either DFSORT or REXX.
Compiled REXX runs considerably faster than interpreted REXX. By supplying a DD card for
the REXX compiler library (if it is installed), you instruct File Manager to compile your REXX
before running it. This approach reduces CPU usage and runtime.

In addition, FM/IMS provides two functions that you can use in batch jobs. FM/IMS Edit Batch
(IEB) runs a REXX procedure that can insert, update, retrieve, delete, or print segments and
create views. FM/IMS Batch Print (IPR) can print the entire database in one of several
available display formats, or a selected sub-set of the database, based on a view addition.
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If you do not require user interaction (such as DSC, DSP, DVT, FCH, and SCS) and are
otherwise available for JCL batch processing can also be invoked from a REXX program
under TSO/ISPF in a pseudo-batch mode. This can be achieved by specifying a /BATCH
parameter on File Manager invocation. When specified, it forces batch-type processing while
executing under TSO/ISPF. Prior to program invocation, you must allocate all the required
data sets, including SYSIN and SYSPRINT. All program output is written to the data set
defined by SYSPRINT.
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Introduction to Workload
Simulator

In this chapter we describe Workload Simulator (WSim), which is a terminal and network
simulation tool that can be used to evaluate network design, to perform and automate testing,
and to determine system performance and response time.

WSim allows you to evaluate and test systems without having real terminals and terminal
operators present. WSim can be used to simulate actions of several types of applications and
terminals. The simulated resources communicate among themselves and with the real
teleprocessing system (called system under test) as though they physically existed. The
system under test does not have to be modified.
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7.1 Overview

Workload Simulator is an automated testing tool that can simulate terminals and other
network devices and associated network traffic, and report the status and results of tests. It
can be used to perform several types of tests. Workload Simulator has several components:

» Batch utilities:

— Capture data from live sessions
— Prepare scripts

— Run simulation tests

— Generate reports

» WSim ISPF panels:

— Run utilities online

— Generate JCL

— Run simulation tests interactively
— Review test results

» WSim Test Manager ISPF application:

— Simplifies and automates test process
— Organizes tests by maintaining projects, test cases, network definitions,

documentation, reports, and logs

Figure 7-1 provides a general overview of the WSim use context.

}
TSO/ISPF/»\?
nteractive
) Data
ﬁ’ Capture
EM <> WTM
e and
Eam= WSim
=
Application
Message Network Definition
Generation Decks Statements
Y 2/0S
WSim
<_S> E] — VTAM [— Application
—— =1 o
s Ll e LY
= ||L]==L]
Display P =
Monitor === L
Simulated — VTAM [— Application
84 Network
Resources
Reports

Figure 7-1 WSim - How it works
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7.1.1 Use of WSIim

To use WSim, you must prepare two types of information:

» Network definition statements describing the configuration of the network being simulated
» Message generation decks that send and receive messages

Network definition statements and message generation decks form a script, which WSim
uses to send messages to the system under test. WSim collects and records the information
received from the system under test. It also uses this information to determine what
messages to send back to the system under test.

WSim enables the system under test to operate, to a certain degree, as it would under actual
conditions.

The general sequence of tasks to perform when conducting a test is as follows:

1. Plan the test:

a. Define the objectives.
b. Prepare the test plan.

2. Configure the system:

a. The actual system used to run WSim (physical configuration)
b. The simulated network (logical configuration)

3. Prepare testing scripts:

a. Prepare network definitions for the network to be simulated.
b. Prepare message generation decks.

4. Run the test.
5. Analyze the results from WSim.

Planning is a very important task in this process. You should view it as an ongoing task and
be prepared to refine the plan until desired results are achieved. Every test, especially when
you begin using WSim, should start with a small sample network definition and a small simple
message generation deck. After successful runs, more refined system configurations and
more complicated scripts should be prepared until the simulation is done for the complete
network to be tested.

7.1.2 Resources WSim can simulate

WSim can simulate the following three types of resources:

» System Network Architecture (SNA) logical units (LU) running as Virtual
Telecommunications Access Method (VTAM) applications

» Common Programming Interface for Communications (CPI-C) transaction programs (TP)

» Transmission Control Protocol/Internet Protocol (TCP/IP) clients using Telnet 3270,
3270E, 5250, Network Virtual Terminal (NVT), File Transfer Protocol (FTP), or Simple TCP
and UDP protocols attached to the TCP/IP network via the IBM TCP/IP for Multiple Virtual
Storage (MVS) product
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7.1.3 Testing with WSim

WSim can be used to conduct several types of tests:

Function
Regression
Performance
Stress

Capacity planning

vyvyyvyyvyy

Function testing is usually used to test a particular function of the system and answers the
question, “Is it working correctly?” WSim can be used to test functions such as new
application transactions, logon and logoff procedures, error transactions, new hardware
additions, and new software products. The scripts used in functional tests can be saved and
reused later for regression or stress tests.

Regression testing verifies that old functions operate correctly after the addition of new ones,
or after any other changes to the existing system, and answers the question, “Is it stil/
working correctly?” Here are some advantages of using WSim for regression tests:

» Scripts are repeatable. Once created, a script can be reused many times until the tested
functions are changed.

» WSim can be run automatically. Execution parameters and operator commands that
control WSim operation, including ending the simulation after completing all of the test
cases, can be included in scripts.

Performance testing includes taking measurements, changing parameters, and then taking
measurements again. It answers the question, “How well does it perform?” WSim can be
used to report terminal response times and it also provides the possibility to create a
controlled, repeatable transaction load for the system under test.

Stress testing is performed when you must find problems in interactions and resource
contentions. By loading the system under test with extremely high transaction rates you can
answer the question, “What will break first?” This type of test is almost impossible to conduct
without a special tool. WSim can generate controlled message traffic at controlled rates.

Capacity planning helps to predict how the system under test behaves when new resources
are brought online or when one or more of the existing resources are overused. This type of
test helps to determine if the system under test still performs adequately under predicted
increased load, and answers the question, “What happens if this many resources are added?”
WSim can drive the system under test with a higher than normal transaction rate and simulate
additional terminals or different types of terminals.

When conducting performance, stress, and capacity planning tests, WSim should be run on a
separate host from the system under test to avoid an impact on the results.

7.2 System configuration

122

The following terms are used in this chapter:
» Logical unit (LU):

This is a port through which an end user accesses an SNA network to communicate with
another end user or the system services control point (SSCP).

» Transaction program (TP):

In WSim, this is any program using LU6.2 communications protocols to communicate with
another program. WSim implements TPs using CPI-C.
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» Session:

A session is a logical connection enabling two network addressable units to communicate
with each other, such as an LU-LU, or an SSCP-LU session. Each half of a session is a
half-session.

Both the network to be simulated and the system to be used to run WSim must be configured
before testing. Configuration of the network containing resources to be simulated by WSim
and the real system to be tested (the system under test) is known as a logical configuration.
For each logical configuration, a specific physical configuration must be used, which is the
configuration of the real system used to run WSim. Resources of a physical configuration
include a host processor, system software, application software, WSim, and so forth.

7.2.1 Physical configurations

WSim can operate in either one of two basic physical configurations:
» VTAM and CPI-C application configuration:

This configuration is used to simulate LUs in the same subarea as VTAM. An LU can have
a session with any other LU that VTAM allows it to start with. It is also used to simulate
client and server CPI-C TPs in the same subarea as VTAM. TPs can have a conversation
with any other TP on any LU to which VTAM allows a conversation to be started.

This physical configuration contains WSim, VTAM, and VTAM applications, or TPs under
test. WSim runs as a VTAM application program.

» TCP/IP application configuration:

This configuration is used to simulate Telnet 3270, 3270E, 5250, NVT, and FTP clients.
These clients can have a session with any Telnet 3270, 3270E, 5250, NVT, or FTP server
that TCP/IP allows. This configuration can also be used to simulate Simple TCP or UDP
clients in session with various servers.

This physical configuration contains WSim, TCP/IP, and TCP/IP applications under test.
WSim runs as a TCP/IP application program.

7.2.2 Logical configurations

WSim can operate in one of three basic logical configurations:
» VTAM application configuration:

Used to simulate SNA LUs accessing VTAM applications. LUs could be terminals or other
VTAM applications.

This logical configuration contains VTAM, VTAM applications, and VTAM applications and
LUs simulated by WSim.

» CPI-C application configuration:

Used to simulate CPI-C client (allocates outbound conversations but does not accept
inbound ones), TPs to test server (accepts inbound conversations), CPI-C TPs and
network resources, or to simulate server CPI-C TPs to test client prototypes.

This logical configuration contains VTAM, VTAM applications, and VTAM application
CPI-C TPs and LUs simulated by WSim.

» TCP/IP application configuration:

Used to simulate TCP/IP clients in a TCP/IP network, or simple TCP or UDP clients
accessing an application through a TCP/IP server.

This logical configuration contains a TCP/IP server and any Telnet 3270, 3270E, 5250,
NVT, FTP, simple TCP, and simple UDP clients simulated by WSim.
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7.3 Script preparation
After system configuration is defined, the definition of the network to be simulated is next.
This is done by creating a script. Scripts contain two parts:
» Network definition statements to describe the devices to be simulated by WSim

» Message generation decks to define messages to be sent by the simulated resources to
the system under test

7.3.1 Network definition statements

Network definition statements specify the following information:

» Types of the simulated resources in the network

» Attributes of the simulated resources

» Connections between the simulated resources and the system under test

» Special information about delays, logic tests, the order in which message generation
decks are used, logging, or tracing of the messages, and so forth

NTWRK is always the first statement used to define a network. It names the network and
specifies characteristics that apply to the network as a whole. It also can specify operands
that establish defaults for lower-level statements. All other statements in the network definition
follow the NTWRK statement in a prescribed order. The statements from the general
simulation statements group immediately follow the NTWRK statement.

Different statements are used depending on what type of network is being simulated. For
example, when simulating LUs accessing VTAM applications, the VTAMAPPL and LU
statements must be used. When simulating CPI-C TPs, APPCLU and TP statements must be
used. When simulating TCP-IP clients, TCP/IP and DEV statements must be used.

Not all statements are mandatory, and some could be coded more than once, but all the
statements in each and every group, including the optional ones, should follow the prescribed
order.

7.3.2 Message generation decks

Message generation is the process by which terminals send and receive messages. Message
generation decks are used to control messages being sent out and actions taken when
messages are received by a simulated terminal.

A message generation deck contains one or more statements used to generate messages,
set delays, define logic tests, define and control event actions, save data for future use, and
so forth.

Any terminal can use one or more message generation decks in any order.

Preparation of message generation decks involves the following steps:

1. Decide what transactions to test.

2. Decide which application files and what data to use.

3. Create message generation decks using one of the available methods.
4

. Combine created message generation decks with network definition statements to form a
script.

5. Test the script and modify and revise if required.
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In WSim, a transaction is an exchange of data between a simulated resource and the system
under test. The choice of transactions depends on the objectives of the test. Usually, it is not
necessary to test all possible transactions in the application. Criteria for the inclusion can be:

» Transactions taking the most processor time

» Transactions generating the most messages

» Transactions being the most important in the application
The following items also should be considered:

» The content of the messages to be sent

» The messages expected to be received

» The mix of transactions, such as the order in which WSim executes the message
generation decks and which terminals use which decks

» The transaction rate

Use the PATH statement to specify the order in which the decks are executed and the PATH
operand on the DEV, LU, and TP statements to specify which paths a specified simulated
resource executes.

Example 7-1 represents a fragment of the script for the RESNET1 network. The path SMALL
specifies that the deck LOGON is executed before the deck LOGOFF by the LU TERM1. The
path LONG specifies that the decks LOGON, ALLOC, BROWSE, and LOGOFF are executed
in this order by the LU TERM2.

Example 7-1 Script fragments for the RESNET1 network

RESNET1 NTWRK

SMALL PATH LOGON,LOGOFF
LONG PATH LOGON,ALLOC,BROWSE,LOGOFF

TERM1 LU PATH=(SMALL)
TERM2 LU PATH=(LONG)

WSim executes the paths repeatedly, that is, when the terminal has executed the last deck in
the path that is defined for it, it starts again with the first deck in its path. Terminals maintain
their positions in the paths and are not affected by other terminals. BRANCH, CALL, and IF
statements can be used to alter linear sequences of paths. The order in which WSim
executes decks in any path can be certain, random, or based on probability distribution.

WSim can generate messages with controlled intermessage delays. This can be used to
simulate the delays of real operators as they view the screen, think about the information, or
enter more data. Intermessage delays can be defined for the entire network, a specific
resource, or even on a message-by-message basis.

Before starting with the creation of message generation decks, the transactions to be tested
should be thoroughly analyzed. All steps should be listed.
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7.3.3 Methods for creating message decks

WSim provides several methods for creating message generation decks:

» Directly written message generation statements

» Programs in Structured Translator Language (STL)

» Use of one of the script-generating utilities provided with WSim to convert captured data
traces

WSim provides the following script-generating utilities:

» Interactive Data Capture (can produce STL programs)

» Script Generator utility

» SNA 3270 Reformatter Utility

The method used depends on what is being tested and on the following factors:
» Familiarity with WSim

» What kinds of messages are sent to the system under test by WSim

It makes sense to trace actual system activity and use the Script Generator utility to convert
the trace records if the test involves simulating a number of real users using an application.

Some or all of the methods might have to be used when preparing real tests.

Writing message generation statements
Knowledge of message generation statements is very important when interpreting the output

from the STL translator, and when using the script generation utilities and debugging the
scripts.

The message generation statements have to be coded by hand in situations such as these:
» When modifying the output from one of the script generation utilities

» When adding additional message generation decks in a script produced by the STL
Translator or one of the script generation utilities

» When adding some special types of messages or special conditions in an SNA network
» When modifying already existing message generation decks

The syntax for message generation statements is similar to that for network definition
statements.

Use the preprocessor to check the syntax and store message generation statements in data
sets for use in simulations.

Using STL and the STL Translator

STL is a high-level structured programming language that can be used to create message
generation decks and define terminals and devices to be simulated by WSim. STL utilizes
constants, variables, expressions, and structured control statements.

An STL program is usually divided into one or more procedures. The STL Translator
translates STL programs into message generation decks, each message generation deck
corresponding to one STL procedure. Network definitions can be included in STL programs.

The STL Translator invokes the preprocessor to validate and store the network definition
statements.
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Example 7-2 shows two very simple STL procedures. Procedures begin with a MSGTXT
statement and end with an ENDTXT statement.

Example 7-2 Message generation decks written in STL

/* STL procedure logging terminal on to RESAPPL */
Logon: Msgtxt

Initself(“RESAPPL’)

Endtxt

/* STL procedure testing message generation */
Tstmsg: Msgtxt

Doi=1tob

Type “Hello, I expect you to respond Hi”
Transmit using PF4,

and Wait until on substr(screen,40,2) = “Hi”
End

Endtxt

The first STL procedure, named LOGON, defines the text that a terminal uses to log on to an
application named RESAPPL. When the second STL procedure, named TSTMSG, is
executed, WSim simulates a user typing Hello, I expect you to respond Hi and then
pressing PF4 to send the message to the application. WSim waits for the application
response Hi to appear at position 40 on the screen. These messages are sent five times.

The STL Translator can be invoked using JCL, a TSO CLIST, or the WSim/ISPF interface.

Using the Interactive Data Capture Utility

The Interactive Data Capture Utility (IDC) ITPIDC is a host application that can capture 3270
device session data and generate scripts. A user logs on the same way as for any other
VTAM application, and through it can log on to the VTAM application to be tested and perform
all the actions to be simulated by WSim. IDC capturing the session traffic is transparent to the
VTAM application.

IDC can directly generate, from the captured session data, an STL program, WSim message
generation decks, or both.

Using the script generator utility

The script generator utility creates message generation decks based on traces of real users
using real applications. The captured trace must be put in a specified format and sorted by
resource name, date, and time. The sorted trace is used as an input for ITPSGEN, which
actually generates the message generation decks.

The methods that can be used to obtain a system activity trace are:

» The NetView® Performance Monitor (NPM) capturing path information units for selected
LUs

» The Generalized Trace Facility (GTF) capturing the VTAM Buffer Trace
» User-written capture routines

WSim provides a special program ITPVTBRF to help with reformatting traces, which are not
in the format required by ITPSGEN.

ITPSGEN also requires complete, syntactically correct network definitions as input. It uses
the network definition statements to determine the terminal names for which to generate the
decks. The names in the DEV and LU statements must correspond to the resource names
used in the trace.
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Using the SNA 3270 Reformatter Utility

The SNA 3270 Reformatter Utility (ITPLU2RF) is a batch utility for reformatting NPM log
records (FNMVLOG) from LU2 sessions into log records. ITPLSGEN can be used to create
STL programs or message generation decks based on ITPLU2RF output.

7.3.4 Testing scripts

The scripts must be tested to ensure that they are coded correctly, and that they function as
intended. Statement syntax can be checked by using the Preprocessor or the STL Translator.
To ensure that the message generation decks function as intended, the following methods
can be used:

» Message trace records tracing the message generation process
» STL trace records tracing the message generation process for STL programs
» Self-checking scripts

To ensure that unexpected situations encountered during simulations are handled properly,
use self-checking scripts. They do not have to be used for all simulations (for example, they
can be skipped for short and simple ones). On the other hand, they definitely should be
considered for a long-running test, which could be wasted if terminals were to go out of
synchronization.

IF statement logic tests are added to the scripts to check for the expected response and to
take action if an unexpected one is received. This action could be simple (such as stopping
the device) or complex, or include several possible courses of action based on the actual
response. The logic tests can be written in decks created by STL, one of the script generation
utilities, or manually. They can also be coded in network definitions.

7.4 WSim output

WSim provides several online and printed reports to analyze test results. Some reports are
produced by default, while some must be requested by issuing specific operator commands
or running one of the WSim utilities. The types of reports are as follows:

» Operator reports indicating what is happening during operation

» The complete message log

» Reports generated by the following utilities based on the message log:
— Formatted reports produced by the Loglist Utility

— Reports on differences between 3270 display records in two message logs produced
by the log compare utility

— Detailed statistical analysis of response times produced by the response time utility
» Online response time statistics

Most of the reports are intended to represent how WSim is interacting with the system under
test and not the effectiveness of the network or the application.

Interval reports monitor the current activity and status of each simulated resource in the
network. The statistics are accumulated until the network is canceled or reset. End of run
reports provide summary data from the simulated network. They are produced automatically
and have the same format as interval reports. The inactivity report contains information about
each inactive resource in the network.
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The log data set is the single most valuable tool for debugging the scripts. This data set
contains all data that has been transmitted or received by the WSim simulated resources. The
message logging facility is active for the entire network, but it can be deactivated completely
or just partially for a VTAMAPPL in the network. A separate log data set can be used for a
particular network. This is convenient when running multiple networks since the results are
logged separately.

The loglist utility uses the log data set. The control commands can be contained in a file or, as
an alternative, entered at the operator console. Use the WSim/ISPF interface, JCL, or TSO
CLIST to start the utility, to name the input files, and to specify where the formatted log is
printed.

The loglist utility uses different formats for each type of log records. One particularly useful
feature is the printing of screen image records. These images are updated each time a
message is sent or received by the device. The output from the Loglist Utility for this type of
log records looks the same as the screen images a user would see at the real device.

7.5 Operating WSim
WSim can be run using JCL, TSO CLIST, or by using the WSim/ISPF Interface.

The sample JCL can be found in the WSIMPRC6 member of the data set HLQ.SITPSAMP.
The sample TSO CLIST can be found in the member WSIMRUN of the data set
HLQ.SITPCLS. The value of HLQ and the method to invoke the WSim/ISPF Interface depend
on how WSim and this interface are installed on the site. A typical WSim/ISPF main panel is
presented on Figure 7-2.

JorkEToad Timulator (WS im)

Select one of the following. Then press Enter.
Commarnc Action
__ 1. =TL Create and Process Metworks and 3TL Programs
2. PREF Create and Preprocess Metworks and Message Decks
3. IDC Interactively Capture and Build Message Decks and STL Programs
4. GEMERETE Generate Message Decks, STL Programs, and WSim Logs

o

RUMNLIS I RuUn WEim (Prepare to Run a Simulation?)

B. LOGLIST Amalyze Logged Data
7. RESPOMSE fAnaluze Response Times
8. COMPARE Compare Logged Display Data
9. SCREEN Change Screen Characteristics
1. SETUR Change System Defaults
Command ===3

Fl=Help F2=Split F3=Exit F9=Swap Fl2=Cancel

S5655-139 (C) Copyright IBM Corporation 1976, 2804. ALl rights reserwed.

MEl s 06/ 882
Figure 7-2 WSim/ISPF main panel
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7.6 WSim Test Manager

130

The WSim Test Manager (WTM) is a usability enhancement that provides guidance through
the test process. WTM offers selectable modes of operation, test management services,
automatic script generation, and task automation.

The primary concept of the WTM testing structure is a project, which is a set of libraries
containing schedules and test scenarios. Projects can be archived and reused. A project
must be created before any schedules or test scenarios can be created using WTM.

A WTM schedule is a WSim network definition and the associated test scenario definition.

Test scenarios are organized into three levels: test case, test group, and test cycle. A test
group is an ordered list of test cases. Test cases can be reused within multiple test groups. A
test cycle is an ordered group of test groups and test cases.

WTM offers various ways to automate the development of test cases, which are WSim scripts
written in STL. For 3270 environments, WTM can automate the script generation process
from 3270 screen/keyboard captures (IDC), SNA traces, WSim or IDC logs, or from STL
models and skeletons. Automated CPI-C test case generation uses SNA traces. The STL
source is automatically translated into WSim MSGTXTs.

Generated test cases are paired with network resource definitions as part of developing WTM
schedules. The WTM schedule is used by WTM to define and control the WSim simulation
run (test). WTM schedules can be archived and reused.

The typical WTM main panel is shown in Figure 7-3.

L=im Test Manager

Select one of the following. Then press Enter.
Command Action
_ 1. CA%E Create and Process Testcases
2. GROURP Create and Process Testgroups
3. CWCLE Create and Frocess Testoycles
4. RUM Create WSim Metworks and Schedule WSim Simulation Runs
0. Dpoc Create Test Documentation
P. PROJECT fdd fChange FProject or Alternate HLI
. UTIL Fun WSim Test Manager Utilities
L. WIT Inwvoke WSim/ISPF Interface
Froject: RESPROJ1 AlLternate HLI:
Licensed Materials - Property of IBM.

S5G55-139 (CJ) Copyright IEM Corporation 1993, 28004, AlL1l rights reserwed.
Us Gowvernment Users Restricted Rights - Use, duplication or disclosure
restricted by GSA ADP Schedule Contract with IBM Corporation.

Cammand ===

Fl=Help FzZ=Split F3=End Fd= F5= Fe=

F7=Up F&=Down Fa=Swap Fla=lLeft Fili=Right Fil2=Retriewe |
= e 06/ B

Figure 7-3 Typical WTM main panel
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7.7 Latest enhancements

Applying the PTF, which fixes the APAR PQ94132 for the Workload Simulator, provides
several general enhancements to this tool, two of them of a high significance:

» Password masking on formatted 3270 screens
» WSim Adapters for Rational TestManager

Passwords are usually maintained on the 3270 screens in unprotected non-display fields.
While not visible, the passwords are sent to host applications in the clear and so are captured
by the Interactive Data Capture utility or generated by script generation utilities.

The enhancement masks passwords by encrypting or hiding them using asterisks in test
scripts and logs. The utility ITPGNKYZ is supplied to generate required USERMODE.

The Workload Simulator Adapters for Rational TestManager allow WSim Test Manager
schedules and JCL scripts to be launched form the IBM Rational TestManager running on a
remote workstation.

To run WTM schedules from Rational TestManager, the schedules must already exist in WTM
on the host system. Some migration steps must be performed first. Also, a user ID and a
password for a TSO user and the user ID of the WSim user (who created WTM projects and
schedules) are required to run the WTM schedules from the Rational TestManager.

The white paper IBM Workload Simulator Adapters for Rational TestManager Version 1,
Release 1.0.1 and the install program are included with the PTF.
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Part 3

Application
Performance Analyzer
for z/0OS

In this part of the book, we describe how to customize and use Application Performance
Analyzer (APA). It is divided into four chapters:

» How to set defaults for Application Performance Analyzer
How to select a job to monitor

How to monitor the job

How to monitor applications accessing subsystems

vvyy

How to navigate in and use Application Performance Analyzer
Application Performance Analyzer/ISPF is the main interface to Application Performance
Analyzer. It is used for submitting new observation requests, and for navigating the
Performance Analysis Reports generated from observation requests. Almost all panels in
Application Performance Analyzer/ISPF are implemented as interactive reports.

Retaining open reports

When a report is opened, it can be retained for later viewing. Multiple reports (from multiple
observation requests) can be readily available for viewing without regenerating the reports.
We can navigate through all the open reports using the primary commands.

Report headings

Many reports present information in a tabular format with tows and columns. The table begins
with heading lines, which contain title fields for each of the columns. Only data lines are
affected by vertical scrolling commands. For help about title fields, position the cursor
anywhere on the body of the report (not on an input field, almost all input field are underlined)
and press PF1.
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Commands

Two types of commands are available to navigate and control the Application Performance
Analyzer reports:

» Primary commands, which we type on the command line
» Line commands, which we type in input fields in the body of the report

Primary commands
Report navigation primary commands can be displayed by:

» Positioning the cursor on the command line and pressing PF1
» Selecting Navigate on the action bar menu

Note: The action bar menu can be removed from the display by entering the PREF
command line, and de-selecting the Action Bar Visible option.

Here is a partial list of commands used to navigate reports and explanations for using them:

WIN To display a selection list of open reports, and make a selection to
jump to a selected report

PF4 - JUMP To jump to the next open report, on a rotating basis

REPORT CODE To open any valid three character report code

PREF To set preferences for general display

CONNECT In a multiple APA instances installation, to change the one we are
connected with

VERSION To list all the APA instances available and their versions

IMPORT To import a sample file previously exported by the EXP command line

Line commands

Report navigation line commands can be displayed by:

» Positioning the cursor on the command line and pressing PF1, then PF8

» Positioning the cursor on any input field in the body of a report (not column heading),
typing /, and pressing Enter.

The line command is entered in an input field in the body of a report such as a column
heading or a data field in the report. Input fields are always underlined.

The allowable line commands vary depending on the report. The generally available line
commands are summarized here:

/ Displays context menu

? Displays context help information (or PF1 on an input field as a shortcut)
+ Expands

++ Shows additional details (or just press Enter as a shortcut)

- Collapses

Sv Sorts by value
SN Sorts by name
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Application Performance
Analyzer: Settings and
customization

System programmers and system administrators have to customize Application Performance
Analyzer to be used by application developers for monitoring performances of a job, started
task, or TSO/E session.

In this chapter we discuss how you can configure Application Performance Analyzer with
parameters that offer the greatest advantage to your installation.

Each application developer or group of application developers can have their own listings data
sets, their own DB2, and their own rules to use Application Performance Analyzer for z/OS.

In the first part of this chapter we explain how system programmers can customize
Application Performance Analyzer:

» To define the Application Performance Analyzer started task configuration settings

» To define the Application Performance Analyzer security rules

» To define the Application Performance Analyzer Descriptive Program Attribution

» To customize DB2 Universal Database to work with Application Performance Analyzer

In the second part of this chapter we show how application developers can customize
Application Performance Analyzer to work with their own preferences and their own
environment.

The defaults we discuss here are stored in our ISPF profile, in member
tso-userid.|ISPPROF(CAZ1PROF).
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8.1 APA started task configuration settings

The Application Performance Analyzer started task CAZO (by default) obtains these settings
from a file allocated to DDname CONFIG. The file is a SYSIN-type member, which we edit in
order to change the settings. The member CAZCNFGO in hlg.SCAZSAMP contains the initial
settings. A group of configuration settings is specified by a CONFIG statement. Settings are
organized into categories or classes:

BASIC To specify values for basic characteristics of the APA installation
SAMPLE To set values pertaining to the sampling (measurement) process

We do not explain all of the settings, but rather, only those that have a direct impact on the
performance reports. For a description of each of them, refer to IBM Application Performance
Analyzer for z/OS: Customization Guide, SC18-9599.

8.1.1 CONFIG BASIC statement

Here is the relevant information about the main parameters:

ExpiryDays Default number of days a sample file should be retained.

Security Specify External to use an external security product.
Specify Internal to use Application Performance Analyzer’s internal
security scheme.

DeleteOnJCLError  Specify whether multiple-step requests that get a JCL error in one of
the steps should delete all the sample files and entries for the
remaining steps.

8.1.2 CONFIG SAMPLE statement

The relevant information about the main parameters is as follows:

SampleDur The default length of time (in seconds) that a measurement session
collects sampling data.

NSamples The default number of samples that a measurement session collects
during the measurement session.

MaxSampleRate The maximum rate (samples per second) at which a measurement
session is permitted to sample (default 1,000).

MaxSampleSize The maximum number of samples that a measurement session can
record. The maximum value is 175,000.

DB2I Specify that the DB2 Intercept should be turned on. Turning this
feature on makes the DB2+ data extractor available, which allows
additional DB2 data to be collected.

Note: We might want to restrict its use in production environments,
using security rules to restrict the DB2+ feature to specific users.

DB2PlanName The plan name must be specified if we want to report plan and
package BIND timestamps or to use the DB2 EXPLAIN feature.
DB2EXPLAIN DB2EXPLAIN and DB2+ parameters must be specified to use the DB2

EXPLAIN feature.
The syntax for the DB2EXPLAIN keyword is as follows:
DB2EXPLAIN=(ssid,D|Q|A,Yes|No,Yes|No,dbname, tsname)
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IMSI

The first parameter specifies a DB2 subsystem name. The next five
positional parameters are positional and optional. For a description of
each of them, refer to IBM Application Performance Analyzer for z/OS:

Customization Guide, SC18-9599.

Specify that the IMS Intercept should be turned on. Turning this
feature on makes the IMS+ data extractor available, which allows

additional IMS data to be collected.

Note: We might want to restrict its use in production environments,

using security rules to restrict the IMS+ feature to specific users.

8.2 APA security settings

In this topic we describe how to define internal (if Secutiry=Internal has been specified in the
CONFIG BASIC statement) or to define external (if Security=External has been specified in
the CONFIG BASIC statement) security rules.

8.2.1 Internal security rules

These rules are generated into the load module CAZCNFG1. We specify these in assembly

macro statements, then edit and submit sample job CAZASMCF in hlqg.SCAZSAMP to

generate the CAZCNFG1 module. Source member CAZCNFG1 in hiq.SCAZSAMP contains

model source code. Example 8-1, Figure 8-1, and Table 8-1 illustrate the syntax of the

statements and the access rules.

Example 8-1 Internal security rules

CAZCNFG1 CAZCVSET START

01
20
21
30
31
40
50
60
70
80

CAZCVSET END
CAZRULE *,allow,ViewRequestsOwnedBy,========
CAZRULE *,allow,DeleteRequestsOwnedBy,========
CAZRULE CHABERT,allow,DeleteRequestsOwnedBy,*
CAZRULE *,allow,UpdateRequestsOwnedBy,========
CAZRULE CHABERT,alTlow,UpdateRequestsOwnedBy,*
CAZRULE *,allow,MeasureJOB,*
CAZRULE *,allow,MeasureSTC,*
CAZRULE *,allow,MeasureTSU,========
CAZRULE *,allow,UseDB2PTus,*
CAZRULE *,allow,UseIMSPTus,*

Figure 8-1 shows a partial syntax of these statements.

me—CAIRULE—lserid—, —  —AccessType—,—0bject—,
E“ L LOb——
DISALLOW-

Figure 8-1 CAZRULE syntax
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Here is the relevant information about the main parameters:

Userid User ID to which the rule applies. Either a full user ID or a user ID
pattern.

* (asterisk) To specify a wildcard value. An asterisk must be the last character

in the value.

To specify any character match. A question mark specifies that any
character in the same position is to be matched.

ALLOW/DISALLOW Specifies whether access type is permitted (ALLOW) or denied
(DISALLOW).

Specifies the type of access. Refer to Table 8-1.

? (question mark)

AccessType

Object Specifies the object to which the rule applies. Refer to Table 8-1.
The types of objects are:

User ID name or pattern
When we use a pattern, an equal sign (=) is permitted.
Specifying = has the effect of substituting the character from the
actual user ID (the user ID for which the rule is being checked)
before the comparison is made.

Job name or pattern

Application Performance Analyzer ID or asterisk (*).

Table 8-1 contains the access rules description.

Table 8-1 Access rules description

138

requests the user is allowed to
delete

Code this For this type of access Object type

ViewRequestsOwnedBy Controls which measurement User ID of user that created the
requests are visible to the user | request

DeleteRequestsOwnedBy Controls which measurement User ID of user that created the

request

UpdateRequestsOwnedBy

Controls which measurement
requests the user is allowed to
modify

User ID of user that created the
request

allowed to use the IMS+ data
extractor

MeasureJOB Controls what job names the Job name of the job to be
user is allowed to measure measured

MeasureSTC Controls what STCs the useris | Name of the started task
allowed to measure procedure to be measured

MeasureTSU Controls what TSUs (TSO User ID of user creating the
regions) the user is allowed to request
measure

UseDB2Plus Controls whether the user is User ID of user creating the
allowed to use the DB2+ data request
extractor

UselMSPlus Controls whether the user is User ID of user creating the

request
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Precedence of rules
Whenever separate statements specify conflicting effects for the same user ID, the statement
specified later takes precedence over the earlier one. For example:

CAZRULE *,allow,UpdateRequestsOwnedBy,========
CAZRULE CHABERT,allow,UpdateRequestsOwnedBy,*

The first statement specifies that all users are allowed to update their own requests. The
second statement specifies that CHABERT is allowed to update all requests.

8.2.2 External security rules

When Security=External is coded in the CONFIG BASIC section in CAZCNFGO we must use
RACF or a RACF-compatible external security product. This section describes how to do this.
We have to define resource profiles using the SAF FACILITY class. The types of access are:

VIEW To be able to view observations

UPDATE To be able to update a scheduled observation
DELETE To be able to delete an observation
MEASURE.JOB For measuring a batch job

MEASURE.STC For measuring a started task

MEASURE.TSU For measuring TSO users

USE.DB2PLUS To be able to request a DB2 PLUS measurement
USE.IMSPLUS To be able to request an IMS PLUS measurement

By default, all users have access to VIEW, UPDATE, and DELETE any observation they
create and monitor from their own TSO user ID. The equivalent RACF profiles for the rules
supplied in Example 8-1 on page 137 are shown here in Example 8-2.

Example 8-2 Internal security rules and their equivalent RACF profiles

/* 01 CAZRULE *,allow,ViewRequestsOwnedBy,======== */
/* This is a default, no RACF profile required */

/* 20 CAZRULE *,allow,DeleteRequestsOwnedBy,======== */
/* This is a default, no RACF profile required */

/* 21 CAZRULE CHABERT,allow,DeleteRequestsOwnedBy,* */
RDEFINE FACILITY CAZO.DELETE.* UACC(NONE)

PERMIT CAZO.DELETE.* CLASS(FACILITY) ID(CHABERT) ACCESS(READ)
/* 30 CAZRULE *,allow,UpdateRequestsOwnedBy,======== */
/* This is a default, no RACF profile required */

/* 31 CAZRULE CHABERT,allow,UpdateRequestsOwnedBy,* */
RDEFINE FACILITY CAZO.UPDATE.* UACC(NONE)

PERMIT CAZO.UPDATE.* CLASS(FACILITY) ID(CHABERT) ACCESS (READ)
/* 40 CAZRULE *,allow,MeasuredOB,*

RDEFINE FACILITY CAZ0.MEASURE.JOB.* UACC(READ)

/* 50 CAZRULE *,allow,MeasureSTC,* */

RDEFINE FACILITY CAZO.MEASURE.SCT.* UACC(READ)

/* 60 CAZRULE *,allow,MeasureTSU,======== */

/* This is a default, no RACF profile required */

/* 70 CAZRULE *,allow,UseDB2Plus,* */

RDEFINE FACILITY CAZ0.USE.DB2PLUS UACC(READ)

/* 80 CAZRULE *,allow,UseIMSPTus,* */

RDEFINE FACILITY CAZ0.USE.DB2PLUS UACC(READ)

In the foregoing example, CAZ0 is the STCid of the Application Performance Analyzer task to
which these profiles applied.
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8.3 APA Descriptive Program Attribution table

Application Performance Analyzer comes with the Descriptive Program Attribution table,
hereafter referred to as DPA, containing descriptions of known IBM modules.

A sample DPT table is supplied in the hlg.SCAZSAMP library as member CAZUSR1 and the
JCL to compile and link this member is provided in the same library as member CAZASMDP.

For a complete explanation, refer to Chapter 2, “Customizing Application Performance
Analyzer,” in IBM Application Performance Analyzer for z/OS: Customization Guide,
SC18-9599.

We have updated the default table in order to add our own description of load modules and
CICS transactions. Example 8-3 shows the updated member CAZUSR1.

Example 8-3 DPA table

CAZUSRO1 TITLE 'DPA Table for Customer Modules'

*  System: CAZ - IBM Application Performance Analyzer
Module:  CAZUSRO1

*

*
*

CAZUSRO1 CAZDPAGN PROLOG

* GROUP is TRADER
TRADER CAZDPAGN GROUP,DESCRP='Trader Application'

* SUBGROUP is TRADER
TRADER CAZDPAGN SUBGROUP,GRP=TRADER,DESCRP='Trader Application'

*

* Specific definitions

CAZDPAGN NAME=TRADERB,SUBGRP=TRADER,TYPE=USER, X
DESCRP="'Trader Batch VSAM'

CAZDPAGN NAME=TRADERD,SUBGRP=TRADER,TYPE=USER, X
DESCRP="'Trader Batch DB2'

CAZDPAGN NAME=TRADERI,SUBGRP=TRADER,TYPE=USER, X

DESCRP="'Trader Batch IMS'

* %

WildCard definition
CAZDPAGN NAME=MYTRAD*,SUBGRP=TRADER,TYPE=USER, X
DESCRP="'Trader CICS'

*

CICS Transactions
CAZDPAGN NAME=TDBZ2,SUBGRP=TRADER,TYPE=CICSTXN, X
DESCRP="'Trader Application'

CAZDPAGN NAME=TDB3,SUBGRP=TRADER,TYPE=CICSTXN, X
DESCRP="'Trader Application'

CAZDPAGN END

END  CAZUSRO1
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Application Performance Analyzer is now able to identify any program or CICS transaction
belonging to the TRADER application. The information displayed by Application Performance
Analyzer is determined as follows:

» If the program name is TRADERB: Trader Batch VSAM
» If the program name is TRADERD: Trader Batch DB2

» If the program name is TRADERI: Trader Batch IMS

» If the program name is MYTRAD*: Trader CICS

» If the transaction name is TDB2 or TDB3: Trader Application

A sample is shown in Figure 8-2.

Hame Description Percent of CPU Time * 10.00% *0.63%
e T = T - R R - SR - |
TEARDERE Trader Batch YSAM 0,10

Figure 8-2 Customized DPA: illustration

8.4 APA and DB2 Universal Database

The following tasks are only required if we want Application Performance Analyzer to gather
the necessary data to report plan and package BIND timestamps or if we want to use the
Dynamic DB2 EXPLAIN facility.

8.4.1 Binding a DB2 package and plan
This is how to bind the DB2 UDB package and plan:
1. Edit and customize member CAZBIND in our hiq.SCAZSAMP library.

2. The default package name used CAZPACK1. We can change this name to match our site
requirements.

3. The default plan name used is CAZPLAN1. We can change this name to match our site
requirements.

We repeat these BIND operations if we are binding this plan to multiple DB2 subsystems.

8.4.2 Enabling DB2 EXPLAIN: creating a PLAN_TABLE

To use dynamic EXPLAIN with the Application Performance Analyzer, the APA started tasks
must have access to a PLAN_TABLE. You can create it as follows:

1. Edit and submit job CAZPLANT in hiq.SCAZSAMP to create a PLAN_TABLE.
2. The qualifier for this PLAN_TABLE defaults to the authorization ID of the started task.

8.4.3 Providing DB2 authorization

The authorization ID of the started task must have SYSADM authority if we want to use the
DB2 EXPLAIN feature.
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Note: Use the following SQL statement to grant SYSADM privilege:

GRANT SYSADM TO authid

Otherwise, grant EXECUTE authority on the plan CAZPLANT1 to the authorization ID of the
APA started task. We can use the following SQL statement to grant this privilege:

GRANT EXECUTE ON PLAN CAZPLAN1 TO authid

8.4.4 Updating the Application Performance Analyzer started task

Add a DSN for the DB2 load library to the STEPLIB in the Application Performance Analyzer
started task JCL. This load library must contain the following load modules: DSNALI,
DSNTIAR, and alias DSNHLI2.

8.5 Application developer’s preferences

Next we cover the application developer’s preferences.

8.5.1 PREFerence command line

By entering the PREF command, we can set our preferences for general display settings.
Put a slash (/) beside an option to select it. The available options are:

» Have the action bar visible on panels.

» Use 3270 graphic characters.

» Show long descriptions on multiple lines.
» Suppress use of special +/- character.

8.5.2 SETUP command line

Use the SETUP command to specify our own options for specific reports. The options
available using the SETUP command vary by report. For each of them, we can get more
details from the report descriptions.

8.6 Application developer’s environment

When we specify source program mapping files, many reports allow us to enter a P line
command to view the program source associated with that entry in the report. The

P line command is available on many object types: CSECTs, DB2 SQL statements, CICS
commands, and so on. The data is displayed in the Source Program Attribution report.

The source program mapping is only available if report AO1 has been filled.

8.6.1 Overview of the Source Program Mapping feature

Panel AO1 allows us to specify and manage associations between Source Program Mapping
(SPM) files and observation sessions. To map measured addresses to their corresponding
source program statements, we must identify SPM files for each of the observation sessions
that use this feature.
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An SPM file can be sequential or a member in a partitioned data set. It can be one of the
following file types:

A listing produced by the compiler (COBOL)

An ADATA (Associated Data) file produced by High Level Assembler

A side file member produced by the IDILANGX utility (COBOL and PL/I)
A SYSDEBUG file produced by the compiler (COBOL)

v

vYvyy

The A01 panel consists of two sections:

» An input area in which we can specify an SPM file name and type.
» Areport area in which existing SPM file associations are listed.

A sample Source Program Mapping panel is shown in Figure 8-3.

File Niew HMNawigate Help

AL - Source Program Mapping (48070 Row BOAR1 of COAE4
Command ===2 Scroll ===» CSR

Enter the following information to specify a source mapping file to he
used in the analuysis of this measurement information.

File tupe . fL=listing, A=ADATA, S=LAMGX SideFile, D=SYSDEBUG)
Data set name .
Member name .

Segn IC-FRegMum Load TypesStatus Lang Member DS

ooEl  CRZO-4807 Auto L-Loaded COB MY TRADS CHABERT.EBOOK 20085 .COELIST
OOE2 CRIU-4507  Auto L-Loaded COB M TRADMY CHABERT.BOOK 2005 .COEBLIST
OOE3 CRZE-4798 Auto L-Inact COB TRADERE CHABERT.BOOK 20085 .COELIST
OOOd CRZE-4500  Auto D-Inact COEB TRADERI CHABERT.BOOK 2005 . 5Y=DEEBU

Figure 8-3 Source program mapping panel

8.6.2 File specification input area

File type Specify L for a compiler listing file, A for an assembler ADATA file, S for
a LANGX SideFile, or D for a SYSDEBUG file.

Note: For COBOL, the listing files must be created with the options
SOURCE, NONUMBER, combined with either LIST or OFFSET.

For OS/VS COBOL, use LIST,NOPMAP or CLIST,NOPMAP or

CLIST,PMAP.
Repository T for a third party repository, or O for any other type such as a PDS or
sequential data set.
Data set name Specify the name of the sequential or partitioned data set containing
the SPM file.
Member name Include the member name if the data set is partitioned.
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8.6.3 List of existing SPM file associations

Any entries for file associations applicable to the current observation session appear at the
top of the list. The value under the ID-ReqNum field is displayed in red to indicate this.

The fields displayed in the File Association List are described here:

Seqn Line number of the entry. Line commands can be entered to this field.

ID-ReqNum The observation session request number with which the SPM file is
associated.

Load Either Auto or NO is displayed here to indicate whether the SPM file is

to be loaded automatically when a reporting session is started.
Note: The A line command toggles AutoLoad on and off.

Type/Status Type of SPM file and whether the mapping information has been
loaded (available for use). L for compiler listing file, A for ADATA file, S
for sidefile, and D for sysdebug file.

Lang The source program language is shown here (ASM, COB, or PLI).
Member Member within a partitioned data set is shown here.
DSN Data set name of the SPM file is shown here.

8.6.4 MAP ALL primary command

144

Once we have selected an observation request, we can enter a MAP ALL primary command
from any panel. It searches our entire list of existing SPM entries, and when a match is found
for any module, it loads the source mapping data.
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Application Performance
Analyzer: Creating a
monitoring request

In this chapter we explain how to create an observation request intended to select a job that
has to be monitored.

Jobs selected can be active jobs or they can be jobs that will execute in the future. This
chapter first introduces the Observation Session List (the first panel displayed when we start
Application Performance Analyzer) and then describes how to select active jobs and how to
create scheduled observations for jobs that will execute later.

For both active jobs and scheduled observations, Application Performance Analyzer stores
the request in the checkpoint data set, and the data that it captures during the observation in
a sample file. While active jobs can be analyzed in real time, this data set is used to analyze
scheduled observations. It also can be used or reused in the future to review active job or
scheduled job information.
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9.1 Observation Session List panel (R02)

This panel displays a scrollable list of all the observation session requests, whether they are
complete, active, or pending. The list can be filtered by the owner ID or job name. The SETUP
command is used to specify how the list is to be filtered.

A sample Observation List panel is shown in Figure 9-1.

File ¥iew MNawigate Help

CAZSAN0L AaRa for z/0S Obserwvation List (CAZ7D) Row 0004% of 00319

Command ===» Scroll === PAGE

Reghum Owned By Description Job Wame Date/Time Samples Status
2516 ARELLAN 05 PLST 2.3.0 FMROZO34  Mowe—2  13:49 1,927 Ended
2515 ARELLAN PL/I for Mvs & PMROZ034  Mow-2  13:48 2,057  Ended
2514 ARELLAN Enterprise PL/I PMROZ034 HNow-2 13:46 2,170 Ended
2512 SUSARLA CICSCZ2F Oct-30 14:28 100,000  Ended
2511 SUSARLA DBZRUMZ  OQct-30 14:17 100,000 Cancel
2510 SUSARLA DEZRUM Qct-30 14:09 14,721 Ended
2509 SUSARLA DBZRUNML  Oct-30 14:09 11,501 Ended
2503 SIRISHA DEZRUNZ Qct=27 16:39 100,000 Cancel
2507 SIRISHA DBEZRUML  Oct=27 16:30 11,237  Ended
2506 SIRISHA DEZRUM Det=27 16:30 14,185 Ended
2505 SUSARLA CICSCZ2F Oct-28 3:28 100,000  Ended
2408 SUSARLA  cicsfMms/dh2/ CICSC3IF Qct-26 14:40 10,000 Ended
2392 SUSARLA  dms IMOFMPOL  Oct-26 14:09 100,000  Ended
2391 SUSARLA  dms IMOBFMPOD  Oct-26 14:08 100,000  Ended
2383 SUSARLA  Ims IMEFMPOL  Oct-26 13:57 100,000 Ended
2380 SUSARLA  dms IMEFMPOD  Oct-26 13:46 100,000  Ended
2352 + sUsaRLA threshold STERS Oct-26 17:39 10,000 Thresh

Figure 9-1 Observation session list

Here is the relevant information about the main columns:

Request Number A unique four-digit request number assigned to identify the
observation session. It is an input field that accepts line commands.

Note: Type the / line command directly on top of the request
number to display the list of available line commands.

Owned By The TSO ID of the creator/owner of the request.
Job Name The name of the job (or started task or TSO ID) that was measured.
Date/Time The date and time of the completion of the measurement. If the

measurement is not yet complete, the date and time when the request
was made is shown.

Samples If the session has a status of ended or active, this is the number of
observation samples done. If the observation session has not yet
started (a status of Sched or Future) then this shows the number of
observation samples requested.

Status Status of the observation session:

Sched The session has been scheduled but measurement has not yet
been started.

Active The session is currently taking place.
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Ended The session has completed.

Ended+ The session has completed, but this request repeats if the target
job runs again.

Steps Multi-step request.

Repeat Repeating schedule request.

Note: The requests under STEPS and REPEAT can be
displayed by using the + line command to expand to the next

level.
Cancel The request was cancelled using the CAN line command.
Stoppd The request was stopped.
Failed The request failed to complete normally, and did not create a valid
sample file.

If you want to view the Reports for one of the observation items, simply enter the R line
command.

You can initiate a new observation request by using the NEW primary command or the NEW
line command (to display an empty Schedule New Measurement panel).

When using the NEW primary command on the command line, the Schedule New
Measurement panel with blank input fields is displayed.

A sample Schedule New Measurement panel is shown in Figure 9-2.

File View Navigate Help

CAZSABO1 dule New Heasurement Row 00001 of 00012
Command == Scroll === PAGE
1. PGLERERETEYRNY 3. Hulti Steps 5. CICS Options 7. Schedule
2. Options 4. Active Jobs 6. Sysplex 8. Sched Options

Panel 1. Job Information
Job Name/Pattern . . System Name . . . X
Step Specification

epn - Specify step number, program name,
Program e . . . step name or step name + Proc step

Step Name L name. Use panel 3 to specify more
ProcStepName . . . than one step.
seription .
Number of Samples . Measure to step end . . . N
Duration (min:sec) . Delay by (secs) . . . .
Notify TS0 User . . MLDUCKW Retain file for (days)

Figure 9-2 Schedule New Measurement (report RO3)
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There are two distinct areas on this screen. The first, at the top of the screen, shows us a list
of measurement options. One of the options is always highlighted as the selected one. The
area at the lower half of the panel lists the available input fields that belong to the selected
option.

We can change the measurement options, and hence change the list of available input fields,
by selecting an option by either entering its number code on the command line or moving the
cursor onto its description and pressing Enter.

The next topics describe the available settings.

9.2 Job Information panel (R03 - Panel 1)

Begin the R03 Schedule New Measurement dialog by selecting 1 Job Information, as shown
in Figure 9-3.

File V¥iew MNavigate Help

R03: Schedule Hew Measurement R 00001 of 00012
Command ===> _ roll ===> PAGE

Wl Job Information 3. Multi S 5. CICS Op 5 7 hedule

2. Options 4. Active Jobs 6. Sysplex 8. Sched Options
Panel 1. Job Informatien

Job Name/Pattern . System Name . %

Step Specification

Step No - Specify step number, program name,
Progr: . : step name or step name + Proc step
Step E . @Y . _N o name. Use panel 3 to specify more
Proc$S Name . . . i than one step.

De ipti . 4
mher of $ les . __ Measure to step end . . . N

Du ion (min c) . Delay by (secs) . . . .

Noti TS0 User . HMLDU Retain file for (days) -

Figure 9-3 RO03: Job Information

Here is the relevant information about the main input fields:

Job Name/Pattern  This is a mandatory field. Specify the name of the job, started task, or
TSO region to be measured. A partial name terminated by an asterisk
(*) to indicate a wildcard pattern is possible, and a list of active jobs
whose names match the wildcard pattern are displayed in the Active
Jobs panel.

System name Use only if the APA is configured as a member in a SYSPLEX group.
Specify the name of the system on which the measured job is to run.
Specify an asterisk (*) in this field to indicate that the job could run on
any of the systems in the group.
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Step Specification To identify the step, we can specify one of the following items: Step
number only, Program name only, Step name only, or Step name and
Proc name.

Note: If we leave all of these fields blank, the first job step is
assumed. If we want to measure all the steps, specify an asterisk (*)
as Step Number.

Number of Samples Number of times execution of the measured jobstep is to be sampled.

Note: Samples are taken in equal intervals. The sampling
frequency is determined by dividing the number of samples by the
specified measurement duration. If the number of samples is too
large for the duration, a message is shown indicating you should
increase duration or reduce the number of samples.

Measure to step end Having a Y in this field indicates that the measurement is to continue
to the end of the step even if the specified number of samples has
been recorded.

Note: Measurement continues at the sampling rate calculated
based on the specified duration and number of samples.

Duration (min:sec) Duration of the measurement. To specify the duration in minutes and
seconds, separate the minutes value from the seconds value using a
colon. Without a colon, the number is assumed to be in seconds.

Delay by (secs) Delay time in seconds, before initiation of the measurement.
Notify TSO User TSO user ID to be notified upon completion of the measurement.

Retain file for (days) Specify the number of days after completion of the measurement for
which the measurement file is to be retained.

Note: If the Retain file for (days) is blank, an automatic deletion
occurs based on the ExpiryDays value coming from CAZCENGO. If
ExpiryDays is blank, then no automatic deletion occurs.

If Retain file for (days) is zero, no automatic deletion occurs.

9.3 Options panel (R0O3 - Panel 2)

This panel is used to enter extended measurement options (data extractors).

Enter a slash (/) beside each of the data extractors required for the measurement. The data
extractors are used to measure additional information about CICS, DB2 (and DB2+), IMS
(and IMS+), and MQSERIES.
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Figure 9-4 shows the Options panel.

File V¥iew Navigate Help

RO3: Schedule New Measurement Row 00001 of 00024
Command ===> Scroll ===> PAGE
1. Job Information 3. Multi Steps 5. CICS Options 7. Schedule
2. 4. Active Jobs 6. Sysplex 8. Sched Options

Panel 2. Measurement Options

Data Extractors. '/' to select extended measurment options:
CICS CICS information
DB2 SQL call information
DB2+ SQL serwvicefCPU timefcounts
DB2Y SQL Variables
IMS DLI call information
IMS+ DLI service/CPU timefcounts
_ MQ MQSeries call information
Java Java information

Specify up to 10 load libraries to be searched by IBM APA for z/0S for
external symbol information. These are applicable only when sampled modules

are fetched from dynamically allocated load libraries.

Figure 9-4 RO03: Options (screen 1 of 2)

Note: DB2+ and IMS+ are used to collect additional data about DB2 and IMS, respectively,
allowing exact call counts, service times, and CPU times to be measured and reported.

When you have selected the appropriate options, pressing Enter displays the second panel to
allow you to specify up to 10 load libraries to be search (Figure 9-5).

File V¥iew HNavigate Help

RO3: Schedule New Measurement Row 00015 of 00024

Commar ===> _ Scroll ===> PAGE
1. Job Information 3. Multi Steps 5. CICS Options 7. Schedule

2. 4. Active Jobs 6. Sysplex 8. Sched Options

Panel 2. Heasurement Options

(=R = R = N S

[ay

Figure 9-5 Options (screen 2 of 2)
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Tip: When a panel has been filled and validated, a colored flag appears on the left of the
field (just before the field number, as shown in Figure 10-4).

» Green color indicates that all the fields have been filled.

» Orange color indicates that all the mandatory fields have been filled, but some optional
fields are blank (a default value is used).

» Red color indicates that at least one mandatory field has not been filled.

9.4 Multi-Steps panel (R03 - Panel 3)

Panel 3 is used to specify that multiple job steps are to be measured.

Figure 9-6 shows the panel.

File Miew HNavigate Help

R83: Schedule Hew Measurement Row 000 1911

Command ===> - croll ===> PAGE
1. Job Information EPMulti eps| 5. CICS tions 7. -hedule

# 2. Options 4. Active bs 6. Sysple 8. hed Options

Panel 3. Measure Hultiple Steps

Enter data here to measure multiple steps. Separate measurement files will
be produced for each step. '"®*' in the first StepNo selects all steps.

StepNo Program Steplame ProcStep StepHo Program StepName ProcStep

Figure 9-6 RO03: Multiple steps

The relevant information about the main input fields is as follows:

Step No. This specifies the numeric step number.

Step Program This specifies the name of the program coded in the PGM = parameter
of the EXEC statement for the step we want to measure.

Step Name This specifies the symbol coded in the name field of an EXEC PGM =
statement or an EXEC PROC = statement.

ProcStepName This specifies the symbol coded in the name field of an EXEC PGM =

statement that is part of a PROC. If ProcStepName is specified, then
input must also be supplied in the Step Name field.
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9.5 Active Jobs panel (R03 - Panel 4)

Figure 9-7 is used to select active jobs from a list. We can enter a prefix to limit the jobs listed.
If we had entered a pattern on the Job Information panel, this would be appended as the
prefix to that pattern.

File V¥iew Navigate Help
RO3: Schedule New Measurement ow 00001 of 00122
Command ===> >roll ===> PAGE

1. Job Information 3. Multi Steps 5. CICS Options 7. Schedule

2. Options LActive Jobs 6. Sysplex 8. Sched Options
Panel 4. Active Jobs

Enter § to select an active job step to be measured. Pret . X

JobMName Type Jobld StepName ASIDX System CPU% §10

_ ALLOCAS STC N/A ALLOCAS 0012 STLABF6 0.00 0.00

_  ANTAS000 STC N/A ANTASOOO geec STLABFG6 0.00 0.00

_ ANTHAIN 8TC N/A ANTHAIN 000B STLABFG& 0.00 0.00

_  APPC 5TC N/A APPC 0026 STLABF6 0.00 0.00

_  ASCH STC N/A ASCH 0027 STLABFG 0.00 0.00

_ ASCHINT 8TC AQOOOO04 ASCHINT 0095 STLABFG6 0.00 0.00

_ ATRRRS 5TC N/A ATRRRS 0021 STLABF6 0.00 0.00

_  BPXOINIT STC N/A BPXOINIT 0032 STLABFG6 0.00 0.00

_ CANSCH 8TC §TCO3230 CANSCN 002F STLABF6 0.00 0.00

Figure 9-7 RO03: Active Jobs

Enter an S beside the active job you want to measure.
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9.6 CICS Options panel (R03 - Panel 5)

If the job we want to measure is a CICS address space, we can use this panel to specify a set
of CICS transactions for which CICS measurement information is to be recorded.

Note: Limiting the CICS transactions can have a significant impact on the resources
consumed by the measurement process.

A sample panel is shown in Figure 9-8.

File V¥Yiew HNavigate Help

R0O3: Schedule New Measurement Row 00001 of 00015
Command ===> _ Scroll = PAGE
1. Job Information 3. Multi Steps 5. GETIEENE 7. Schedule
2. Options 4. Active Jobs 6. splex 8. Sched Options

Panel 5. CICS Transactions and Terminals

Specify up to 16 CICS trancodes for which measurement data is to be recorded.

01 _ 02 03 04 05 06 07 08
09 10 11 12 13 14 15 16
Include CICS system 1 sac ns in surement ( N

Wildcard character 'x' can be specified at the end of a partial name.
'*' by itself specifies all transactions or terminals.

Specify up to 8 CICS terminal ids for which measurement data is to be recorded

Figure 9-8 RO03: CICS Transaction and terminals

By specifying N for Include CICS system transactions in measurement, Application
Performance Analyzer does not measure system transactions.
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9.7 Sysplex panel (R03 - Panel 6)

This panel is used to select a target sysplex system from a list. We can also choose al//
systems (the same as entering an asterisk (*) in the System Name field on Panel 1) to
measure the job on the first system to run it.

A sample panel is shown in Figure 9-9.

File View HNavigate Help

R03: Schedule New Measurement 0001 of 00003
Command ===> ____ Scroll ===> PAGE
1. Job Information 3. Multi Steps 5. CICS Option 7. Schedul
2. Options 4. Active Jobs S ysplex 8. Sched Options
Panel 6. Sysplex T
Target System. 'S' to select one option from the list (scrollable):
G[Ml A1l Sysplex members eligib
STLABF6
STLABFY

Figure 9-9 RO03: Sysplex selection

Enter an S beside the system you want to select.

9.8 Schedule panel (R03 - Panel 7)

Use this panel to specify that the measurement is to be repeated at different dates and times.
The panel is divided vertically into two areas. The upper portion of the screen is the date and
time input area. The lower portion of the screen shows the measurement schedule.
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A sample panel (before screen validation) is shown in Figure 9-10.

File View MNavigate Help

R03: Schedule New Measurement Row 00001 of 00001
Command ===> Scroll ===» PAGE
1. Job Information 3. Multi Steps 5. CICS Options [Schedule
2. Options 4. Active Jobs # 6. Sysplex #? 8. Sched Options
Panel 7. Schedule
Date/time of first in sequence Heasurement repetitions
Date (yy mm dd) - Repeat . . __ 3=}
Time (hh mm) . . __ After . . . __ ays utes

Use this panel to specify a schedule for repetitions of the measurement.
Input the above fields and press ENTER to generate dates and times for
each of the measurements. These dates/times will be shown below in a
scrollable table which you can add to by repeating this input process.

F1=Help F2=5plit F3=End Fd4=Jump F5=Rfind F7=Up F8=Down
F9=Swap Flo=Left F11=Right F12=Cancel

Figure 9-10 RO03: Schedule before validation

Now we discuss the relevant information about the main input fields.

Date/time input area
The measurement schedule is shown in the upper portion of the panel:

» Date/time of first request:

Date (yy mm dd) and time (hh mm) of the first measurement we would like added to the
schedule.

» Measurement repetitions:
Number of occurrences of the measurement and the interval between each occurrence.
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A sample panel (after screen validation) is shown in Figure 9-11.

File VMiew MNavigate Help

RO3: Schedule New Measurement New dates generated
Command === Scroll ===> PAGE
1. Job Information 3. Multi Steps 5. CICS Options & 7. BLLELINES
2. Options 4. Active Jobs # 6. Sysplex 8. Sched Options

Panel 7. Schedule

Date/time of first in sequence Measurement repetitions
Date (yy mm dd) _ o Repeat . . _ 1es
Time (hh wmm) . . After . . . _ days _ nhutes
(/ for line command list, UP/DOWH to scroll)
SeqgN Date/Time Status
0001 Fri Nov-10-06 01:00 Pending ADD
o2 Fri Nov-10-06 01:01 Pending ADD
0003 Fri Nov-10-06 01:02 Pending ADD
0004 Fri Nov-10-06 01:03 Pending ADD
0005 Fri Nov-10-06 01:04 Pending ADD
AKX E End of Schedule SREREKKKKXK
Fl1=Help F2=Split F3=End Fd=Jump F5=Rfind F7=Up F&=Down

F9=Swap Fl10=Left F11=Right Fi12=Cancel

Figure 9-11 RO03: Schedule after validation

Below is the relevant information about the main new fields.

Measurement schedule area
The measurement schedule is shown in the lower portion of the panel.

In addition to the schedule date and time, each line displays a status. The statuses are as
follows:
» Pending ADD:
Date/time entries have been added during this dialog. When we exit from the dialog, it is
added to the schedule record.
The other status values apply when the dialog was entered using a MODify request:
» Measurement Scheduled:

This applies when the dialog was entered using a MODify request. This indicates a
schedule item already in the schedule record.

» Measurement Completed:

The measurement has already been done. We are not allowed to make changes to this
item.

» Measurement Expired:
Schedule item already in the schedule record that has expired.
» Pending DELETE:

Item in the schedule record for which we have issued a D (Delete) line command. When
we exit from the dialog, it is deleted from the schedule record.
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Line commands
Enter D to delete an entry from the schedule.

9.9 Schedule Options panel (R03 - Panel 8)

The available fields on this panel vary depending on whether Y or N is entered in the Job will
be active (Y/N) field, and whether a future schedule has been entered on the Schedule panel
as shown in Figure 9-11.

» No future schedule and active YES:
No additional fields appear on panel 8.
» No future schedule and active NO:
The fields Times to Repeat and Within interval (minutes) appear.
» Future schedule and active YES:
The fields Number of times to retry and Retry interval (minutes) appear.
» Future schedule and active NO:
The fields Expire after (minutes), Times to repeat measurement, and Within interval
(minutes) appear.

A sample panel is shown in Figure 9-12.

File View MNavigate Help

RO3: Schedule New Measurement Row 00001 of 00011
Command ===> Scroll ===> PAGE
1. Job Inf ation 3. Multi Ste 5. CICS Options ® 7. Schedule
2. Optio 4. Active Jobs # 6. Sysplex IS ched Options

Panel_ 8. Schedule Options

Specify if the job to be measured will be active when the scheduling occurs
(e.g. a CICS region) or pending (a batch job).

Job w he acti (Y/N) . N
Expire er (minutes) V.. Number of minutes from schedule time
to wait for job to be submitted.
to repec measurement . __ Repeat the measurement if the job
thir terval (minutes) . . runs more than once within the
specified interval.
Fl1=Help F2=Split F3=End Fd4=Jump F5=Rfind F7=Up F8=Down

F9=Swap Fl0=Left F11=Right F12=Cancel

Figure 9-12 R03: Schedule Options
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Here is the relevant information about the main input fields:
» Job active (N):

N to indicate that the job is pending (a batch job) and Application Performance Analyzer is
to wait for its execution.

— Times to Repeat:

Number of times the measurement is to be repeated if the job is cancelled or abends
and then rerun during the specified interval.

— Within Interval:

Interval during which the Application Performance Analyzer started task is to check for
reruns of the job.

» Job Active (Y):
Y to indicate the job is active and the measurement is to begin immediately.
— Times to Retry:

Number of times Application Performance Analyzer is to check again for the job in the
event that it was not active.

— Retry Interval:

Interval between each check for the job being active.

9.10 Creating a request using the batch interface commands

Application Performance Analyzer has a command language that allows us to submit
requests using JCL. The command language can be used to create the same types of
requests available in Application Performance Analyzer/ISPF.

9.10.1 Available commands and syntax

Here we review available commands and syntax.
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NEW

The NEW command allows us to create a new monitoring request having the same
characteristics as a definition done through the ISPF interface. Its syntax is shown in
Figure 9-13.

we—H Eh—] OBMAME = ( Jobname ) |_D -
LIRAT TOK= I:—Ez 55 555?—‘
5

I—&I‘.MF'LEEF {nannnR flJ I—.ﬂ.s 1C= (nRnmn jJ I—STST EMS= {5y sname flJ

LDESER=|:'_Ir'€€ Jorm fext description’) J

J_r i CTTWE= -:-E:E ]J

-~ STEP={ tepnum
o XTI ) s
. + 5t EpName

y o 5TEDNAME , PrOCS EEp-—

i | | STEPS= i-lj E i

—LIBS= i—yzmdz il' ]J LEATURES: ( —]J

.

L A |—Ea|:'u-m= (nn nrﬂlJ

CTRAN= (=1 051 |
|—S‘|‘5E TRAH= I:—I:;JES_—LJJ

Lworirv=tsord)d Lrunaga iwe (o, ror=nn)

uﬂ: HODA TE= (ppyy f mm fdd e mm)

i:RETRT.ﬂ.FIER= {mm, FOR=nn)j—
SCHOSRAN= (mmmm)

|3
LDELAT&MHPLIHG=(555555]J \—R _I:N J
INTOEDS= (—VES—L-)

Figure 9-13 Batch NEW command syntax
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DELETE

The DELETE command allows us to delete an observation identified by it number. Its syntax
is as follows:

DELETE REQNUM=regnum-number;

KEEP

The KEEP command allows us to keep the request until it is manually deleted. No expiration
date applies. Its syntax is as follows:

KEEP REQNUM=regnum-number;

9.10.2 Example

Example 9-1 illustrates how to set up the Batch Interface JCL and create a measurement
request with the following main parameters:

>

»

»

>

>

Jobname: APADB2.

Duration: 1 minute.

Sample: 10 000 per minute.

Must run until it ends with the same sampling rate.

Expiration time: 30 days.

Steps: All.

Data Extractors: DB2 and DB2+.

Each Friday at 8 p.m. for 5 weeks starting on Friday November 11th.

At 10 p.m. on Friday November 11th, Saturday November 12th. and Sunday November
13th.

Request number 2306 has to be deleted.
Request number 2362 has to be kept.

Example 9-1 NEW, DELETE, and KEEP batch commands

//CAZBATCH EXEC PGM=CAZBATCH,PARM='STCID=CAZ1'
//STEPLIB DD  DISP=SHR,DSN=APAMON.V1R1.SCAZAUTH
//SYSPRINT DD SYSOUT=*

//SYSIN DD *

NEW

JOBNAME= (APADB?)
DURATION=(1:00)
SAMPLES=(10000)

DESCR="APA Lab 3: Run APADB2"
RUNTOEOS=(Y)

NOTIFY=(ERIC)

ACTIVE=(N)

EXPDAYS=(30)

ALLSTEPS=(YES)
SYSTEMS=(ZT01)

FEATURES= (DB2,DB2+)
SCHDDATE=(2007/11/11620:00)
SCHDDATE=(2007/11/11622:00)
SCHDDATE=(2007/11/12622:00)
SCHDDATE=(2007/11/13@22:00)
SCHDDATE=(2007/11/18620:00)
SCHDDATE=(2007/11/25@20:00)
SCHDDATE=(2007/12/02620:00)
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SCHDDATE=(2005/12/09420:00)

DELETE REQNUM=2306

KEEP REQNUM=2362

B

/*

9.10.3 How to create JCL that can be reused

Application Performance Analyzer provides an easy way to create a set of sample JCLs that
can be used as skeletons. First we create a request using the Application Performance
Analyzer. To illustrate our purpose, we monitor the TDB2 CICS transaction, which contains
DB2 calls. Figure 9-14, Figure 9-15, and Figure 9-16 show the definition.

File View HNavigate Help

R03: Schedule New Measurement Row 00001 00012
Command ===> scroll ===> PAGE
IS I ob Information 3. Multi Steps L. CICS Options 7. Schedule
2. Options ® 4. Active Jobs 6. Sysplex 8. Sched Options
Panel 1. Joh Information Input more data or ENTER to submit
Job Name/Pa rn . CICSC31F stem Name STLABF6
(Active)

Step Specification

Step No. A Specify step number, program name,
Program Name . . step name or step name + Proc step
Step N . name. Use panel 3 to specify more
Proc$t lame . . than one step.

Descripti oL

Nun ~ of nples . 60000 Measure to step end . . . ¥

ion (min:sec) . BO Delay by (secs) . . . . .
No TS0 Use . . MLDUCKW Retain file for (days) . 0_

Figure 9-14 RO03: Schedule New Measurement (Job Information)
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File View Navigate Help/—ri—H

R03: Schedule New Measurement Row 00001 of 00024
Command ===> Scroll ===> PAGE
1. Job Information 3. Multi Steps L. CICS Options 7. Schedule
2. # 4. Active Jobs 6. Sysplex 8. Sched Options

Panel 2. Measurement Options

Data Extractors. '/' to select extended measurment options:
CICS CICS information

DB2 SQL call information

DB2+ SQL service/CPU time/counts

DB2Y SOL VYariables

IHS DLI call information

IMS+ DLI service/CPU time/counts

MO MQSeries call information

Java Java information

[ o

Specify up to 10 load libraries to be searched by IBM APA for z/0S8 for
external symbol information. These are applicable only when sampled modules
are fetched from dynamically allocated load libraries.

Figure 9-15 RO03: Schedule New Measurement, Options panel

Select any transactions beginning with MYT.

File V¥iew HNavigate Help

R0O3: Schedule New Measurement Row 00001 of 00015

Command ===> Scroll ===> PAGE
1. Job Information 3. Multi Steps IICICS Options 7. Schedule

# 2. oOptions ® 4. Active Jobs 6. Sysplex 8. Sched Options

Panel 5. CICS Transactions and Terminals

Specify up to 16 CICS trancodes for which measurement data is to be recorded.

01 mytx 02 _ 03 04 05 06 07 08
09 10 11 12 13 14 15 16
In e CICS system transactions in measurement(Y/N): N

Wildcard character '*' can be specified at the end of a partial name.

'*' by itself specifies all transactions or terminals.

Specify up to 8 CICS terminal ids for which measurement data is to be recorded

01 x 02 03 04 05 06 o7 08

Figure 9-16 RO03: Schedule New Measurement (CICS Transaction)
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Because we have completed the request definition, we enter JCL on the command line to get
the corresponding JCL, as shown in Figure 9-17.

File View HNavigate Help

R03: Schedule New Measurement Row 00001 of 00015
Command ===> icl_ Scroll ===> PAGE

1. Job Information 3. Multi Steps § 5. mEsEnlAdRLY 7. Schedule
# 2. Options 4. Active Jobs 6. Sysplex 8. Sched Options

Panel 5. CICS Transactions and Terminals

Specify up to 16 CICS trancodes for which measurement data is to be recorded.

01 HYTx 02 03 04 05 06 07 08
09 10 11 12 13 14 15 16

Include CICS system transactions in measurement(Y/N): N

Wildcard character '*' can be specified at the end of a partial name.

'*' by itself specifies all transactions or terminals.

Specify up to 8 CICS terminal ids for which measurement data is to be recorded

01 x 02 03 04 05 06 o7 08

Figure 9-17 RO03: Command to generate batch JCL

Using the SAVE command, we are able to save it into our JCL library as shown in Figure 9-18
and Figure 9-19.

File View HNavigate Help

R03: Schedule New Measurement Row 00001 of 00020
Comm ===) s5ave_ Scroll ===> PAGE

1. Job Information 3. Hulti Steps @ 5. CICS Options 7. Schedule
# 2. Options 4. Active Jobs 6. Sysplex 8. Sched Options

JCL and Bateh Command Syntax

The following control statement can be used for CAZBATCH

//CAZBATCH EXEC PGM=CAZBATCH,PARM="'STCID=CAZ7'
//STEPLIB DD  DISP=SHR,DSN=ADTOOLS.APA710.SCAZAUTH
//SYSPRINT DD SYSOUT=x
//SYSIN Db x

ElW

BNAME=(CICSx)

DURATION=(60)

SAMPLES=(60000)

SYSCTRAN=(N)

NONCTERM=(Y)

RUNTOEOS=(Y)

NOTIFY=(MLDUCKW)

Figure 9-18 Entering SAVE from the JCL display panel
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File View HNavigate Help

RO3: Schedule New Measurement Row 00001 of 00020
Comma
Save Report to a File
§ 1. Command ===
4 2.

You have requested that the current report(s) be saved in a file.
JCL a Please change the default parameters below, if quired,
and then press ENTER

The
f/CA DSHN for report. . 'MLDUCKW.CAZ.REPORTS'
F/ST Member Name . . . CAZCICS_
f/SY (Only for PDS/PDSE)
F/5Y Append. . N

NEW RECFH . EBA

JO LRECL . . 133

pu Launch BROWSE N

SA

SY

NO

RU

NOTIFY=(MLDUCKW)

Figure 9-19 Save Report to a File
We can easily create several JCL members that can be used to create other requests.

We can also add a JCL request definition as the first step of a batch job we have to monitor.
Using the Multi-Step panel described in 9.4, “Multi-Steps panel (R03 - Panel 3)” on page 151,
you exclude it from the monitoring request, as shown in Example 9-2.

Example 9-2 Batch job with its own APA monitoring definition

//APABATCH JOB ,CLASS=A,NOTIFY=&SYSUID,MSGCLASS=H,MSGLEVEL=(1,1)
//CAZBATCH EXEC PGM=CAZBATCH,PARM="'STCID=CAZ1"
//STEPLIB DD  DISP=SHR,DSN=APAMON.V1R1.SCAZAUTH
//SYSPRINT DD SYSOUT=*
//SYSIN DD *

NEW

JOBNAME= (APABATCH)

DURATION=(60)

SAMPLES=(150000)

DESCR="APA Lab 2: Run APABATCH"

RUNTOEOS=(Y)

STEP=(, ,DELETE)

STEP=(, ,DEFINE)

STEP=(, ,LOADCUST)

STEP=(, ,LOADCOMP)

STEP=(, ,APABATCH)

NOTIFY=(ERIC)

ACTIVE=(N)

EXPDAYS=(30)

ALLSTEPS=(YES)

SYSTEMS=(ZT01)
/}********************************************************************

//* Used to start Trader as batch application *
//********************************************************************

//*********************************************** """" *kkkkkkkkkk *
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//* Delete the VSAM datasets for Batch
//******************************************************************
//DELETE  EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=*
//SYSIN DD *
DELETE ERIC.CAZ.BATCH.CUSTFILE
DELETE ERIC.CAZ.BATCH.COMPFILE
SET MAXCC=0
/*
//******************************************************************
//* Define the VSAM datasets for Batch
//*********************************************** """" *kkkkkhkk k% *
//DEFINE EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=*
//SYSIN DD *
/* */
DEFINE CLUSTER -
(NAME (ERIC.CAZ.BATCH.CUSTFILE) -
VOLUMES (CFGOOE) -
INDEXED -
TRACKS(1) -
SHAREOPTIONS (2 3)) -
DATA -
(NAME (ERIC.CAZ.BATCH.CUSTFILE.DATA) -
KEYS(81 0) -
RECORDSIZE(136 136) -
CONTROLINTERVALSIZE(4096)) -
INDEX -
(NAME (ERIC.CAZ.BATCH.CUSTFILE.INDEX))
/* /)
DEFINE CLUSTER -
(NAME (ERIC.CAZ .BATCH.COMPFILE) -
VOLUMES (CFGOOE) -
INDEXED -
TRACKS(1) -
SHAREOPTIONS(2 3)) -
DATA -
(NAME (ERIC.CAZ.BATCH.COMPFILE.DATA) -
KEYS(20 0) -
RECORDSIZE(90 90) -
CONTROLINTERVALSIZE(4096)) -
INDEX -
(NAME (ERIC.CAZ.BATCH.COMPFILE. INDEX))

/*
//*********************************************************************
//* Load VSAM files for Batch
//*********************************************** """" *kkkkkhkk k% *kkk
//LOADCUST EXEC PGM=IDCAMS
//SYSPRINT DD SYSOUT=*
//SYSIN Db *
REPRO -
INFILE(INPUT2) -
OUTDATASET (ERIC.CAZ.BATCH.CUSTFILE)

/%
//INPUT2 DD DISP=SHR,DSN=ADTCFG.TRADER.CUSTMAST
/1*
//LOADCOMP EXEC PGM=IDCAMS
//SYSPRINT DD  SYSOUT=*
//SYSIN DD *
REPRO -
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INFILE(INPUT2) -
OUTDATASET (ERIC.CAZ.BATCH.COMPFILE)
/*
//INPUT2 DD DISP=SHR,DSN=ADTCFG.TRADER.COMPMAST
/1*
//APABATCH EXEC PGM=TRADERB,PARM=RPTOPTS(YES)
//STEPLIB DD DISP=SHR,DSN=ADTCFG.PDTOOLS.LOAD
//SYSPRINT DD SYSOUT=*
//SYSABEND DD SYSOUT=*
//COMPFILE DD DISP=SHR,DSN=ERIC.CAZ.BATCH.COMPFILE
//CUSTFILE DD DISP=SHR,DSN=ERIC.CAZ.BATCH.CUSTFILE
//TRANSACT DD DISP=SHR,DSN=ERIC.CAZ.BATCH.TRANFILE
//REPOUT DD SYSOUT=*
//TRANREP DD SYSOUT=*
/1*
/*

9.11 How to select a report to analyze

The Observation Session List panel R02 is the first panel we have when we start Application
Performance Analyzer. A sample Observation List panel is shown in Figure 9-20.

File View Navigate Help
RO2: IBM APA for z/0S Observation List (CAZY Row 00018 of 00329
Command ===> _ - - Scroll ===» CSR
ReqNum Owned By Description Job Name Date/Time Samples Status
5975 APEDUG1 V¥SAM batch job APEDUGLIB Feb-8 14:17 1,000 Ended
5906 + APEDUG1 APEDUO1B Jan-30 18:58 5,000 FYIERS
5688 APEDUO1 APEDUOL1Y Jan-25 13:22 1,000 REPEAT
5683 APEDUO1 APEDUO1Y Jan-25 9:55 1,000 Ended
5677 + APEDUO1 APEDUO1Y Jan-24 18:23 10,000 S
5666 APEDUO1 APEDUOIB Jan-21 18:1% 1,000 Ended
566( LEAKEZ2 LEAKE2 Jan-18 21:14 1 Ended
5659 LEAKE2 LEAKE2 Jan-18 21:13 1 Ended
5655 APEDUO1 APEDUO1B Jan-16 18:53 1,000 Ended
5654 APEDUO1 APEDUOLIB Jan-16 18:45 1,000 Ended
0 APEDUO1 Batch job APEDUB1X Jan-15 21:53 60,000 Ended
56 LEAKE2  CRF TEST H2 LEAKE2 Jan-13 15:40 1 Ended
LEAKE BBH SOURCE MAPP LEAKE Jan-6 13:05 1 Ended
30 HOTO INS HOTO Jan-5 23:14 1 Ended
5404 LERKE LEAKE Jan-4 10:27 1 Ended
5401 LERAKE CRF DB2 JOB LEAKE Dec-30 15:02 1 Ended
99 HOTO R5840 HOTO Dec-30 0:08 1 Ended

Figure 9-20 RO02: Observation List (unexpanded)
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Request number 5906 is followed by a plus sign (+) and it has STEPS at the end of its line. This
means that several steps have been recorded for the same job.

Request number 5688 has REPEAT at the end of its line. This means that the same job has
been recorded several times.

In order to analyze one of the entries, we use the + line command to expand to the next level,
as shown in Figure 9-21.

File View MNavigate Help
RO2: IBM APA for z/0S Observation List (CAZ7) 00018 of 00334
Command ===> Sc 1 ===> CSR
RegNum Owned By Description Job Name Date/Time Samples Status
5975 APEDUO1 VYSAM batch job APEDUO1IB Feb-8 14:17 1,000 Ended

5906 + [IIEITH APEDUO1B -30 18:58 . 5,000 STEPS

+ 5946 0001 IDCAMS VERIFY Feb-3 §:46 13 Ended

+ 5947 0002 SAM1V RUNSAM1 Feb-3 8§:48 5,000 Ended
5688 AFEDUO1 AFEDUO1Y Jan-25 13:22 1,000 REPERAT
5683 APEDUD1 APEDUO1Y Jan-25 9:55 1,000 Ended
H677 + APEDUO1 APEDUOD1Y Jan-24 18:23 10,000 HENEYS
5666 APEDUO1 APEDUO1BE Jan-21 18:15 1,000 Ended
5660 LEAKE?2 LEAKE2 Jan-18 21:14 1  Ended
5659 LEAKEZ2 LEAKE?2 Jan-18 21:13 1 Ended
5655 APEDUD1 APEDUD1B Jan-16 18:53 1,000 Ended
5654 AFEDUO1 APEDUO1E Jan-16 18:45 1,000 Ended
5650 APEDUO1 Batch job APEDUO1X Jan-15 21:53 60,000 Ended
5640 LEAKE?2 CRF TEST H2 LEAKE?2 Jan-13 15:40 1  Ended

Figure 9-21 R02: Observation List (expanded)
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9.12 How to compare several reports (Win command line)

The Observation Session List panel R02 displayed in Figure 9-22 shows that two request
numbers (2542 and 2541) are for the same jobname, CICSC31F.

File ¥i1ew HNavigate Help
RO2: IBH APA for z/05 Observation List (CAZY) 00001 00003
= _ CSR
ReqNum Owned By Description Job Name Date/Time Samples Status
2542 MLDUCKW CICSC31F MNow-9 12:06 60, Ended
2541 MLDUCKW Trader: CICS ap CICSC31F HNov-9 10:32 60,000 Ended
2540 MLDUCKWY MLDUCKWY Nov-9 8.47 1,000 led
Fl=Help F2=Split F3=End F4=Jump F5=Rfind F7=Up F8=Down
F9=Swap Fl0=LefTt F11=Right Fi12=Cancel

Figure 9-22 Observation list

It could be useful to compare the same reports coming from each one to check what the
trends are.

We first select, request number 2542 (using the S or R line command), then with the S05
command, we view the report, as shown in Figure 9-23.

Note: You can select any report(s) here, we are just using S05 as an example.
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FEile VMiew HNavigate Help

$05: Memory Usage Timeline (2542) 0o001 00015
CSR

SEQN Seconds Storage <--1063¥0K------------------"-"-"-"---"-"-"—"———- 106590K-->

* B .

+
+
+
+
+
+
+
+

=
=
=
l=v]

Fl1=Help F2=Split F3=End F4=Jump F5=Rfind F7=Up F&=Down
F9=Swap Fl10=Left F11=Right F12=Cancel

Figure 9-23 S05 Memory usage timeline report for job 2542

We now have to start another report analysis for the request number 2541 without closing the
one we have for request number 4811. Type WIN on the command line as shown in
Figure 9-24.

File V¥iew HNavigate Help

$05: Memc Usage Timelir (2542) 00001 00015
WIN CSR
SEQN Seconds Storage <--106370K-----------—------"-"--"-"-"-"--"-—--—-- 106590K-->
R L S T S & + + R S
0ol |
0002 |
0003 |
0004 |
0005 ]
5 ]
ac |
]
)9 ]
1010 |
0011 ]
012 ]
13 |
0014 ]
001 |
Fl=Help F2=Split F3=End F4=Jump F5=Rfind F7=Up F8=Down

F9=Swap Fl0=Left F11=Right F12=Cancel

Figure 9-24 Entering the WIN command
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After pressing Enter, we see the Jump to window were we can set up our Jump to point by
typing an S next to the R02 report as shown in Figure 9-25.

File View HNavigate Help
S 001 of 0001Y
C 11 ===> CSR
Enter § to Jump to Window:

5 s RO2: IBM APA for z/0S Obserwvation List (CAZ7Y) -106590K-->
_ RO1: IBM APA for z/0S Performance Reports (2542) L S

0 $05: Memory Usage Timeline (2542)

0

0

0

0

0

0

0

0 F1=Help F2=$plit F3=End F4=Jump F5=Rfind F7=Up

0 F8=Down F9=Swap F10=Left F11=Right

0

0012 3.846 106476k N —

0013 2.842 106496K I G - -

0014 3.844 106476K N N—

0015 3.843 106496K . E-—— .-

F1=Help F2=Split F3=End F4=Jump F5=Rfind F7=Up F8=Down

F9=Swap F10=Left F11=Right F12=Cancel

Figure 9-25 Jump to setup window

After you press Enter, Application Performance Analyzer displays a new R02 report from
which we select, using the R or S line command, the request number 2541 as in Figure 9-26.

File View MNavigate Help

RO1: IBM APA for z/0S5 Performance Reports (2541) Row 00001 of 0000Y
Command === 501_ Scroll ===> CSR|
Se :t a category from _ A Admin/Hiscellaneous _ I IMS Heasurement
the list to the right _S _ E CICS Measurement
to view the availa _ C CPU Usage Analysis _ F DB2 HMeasurement
reports the selection _ D DASD I/0 Analysis _ Q MQ Measurement
ist below _ W CPU WAIT Analysis G Coupling Facility
J Java Measurement

More: +
nter § to make a selection or enter the report code on the command line

$01 Measurement Profile _ 507 TCB Execution Summary

S02 Load HModule Attributes _ S08 Processor Utilization Summary
803 Load Module Summary

S04 TCB Summary

$05 Memory Usage Timeline

506 Data Space Usage Timeline

F1=Help F2=S§plit F3=End Fd=Jump F5=Rfind F7=Up F8=Down
F9=Swap Fl0=Left F11=Right F12=Cancel
Figure 9-26 For the new job, selecting the appropriate report
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When you press Enter, Application Performance Analyzer displays the panel in Figure 9-27.

File View HNavigate Help

505: Hemory Usage Timeline (2541) o001 00015
CSR

SEOQN Seconds Storage <¢--105990K----------------"--"-"--"—-"—-"——"——-- 106210K-->

oK

*
+
+
+
+
+
+
+

(=]
(=]
(=]
L= ]

F1=Help F2=5plit F3=End F4=Jump F5=Rfind F7=Up F8=Down
F9=Swap F10=Left F11=Right F12=Cancel

Figure 9-27 Memory Usage timeline report for job 5241

We can now either use the F4 (Jump) command or the Win command line to navigate
between reports. This makes it easy to compare several measurement files made for the
same job at different periods and to see if an evolution appears.
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10

Application Performance
Analyzer: Performance Analysis
Reports

In the first part of this chapter we provide images of the Application Performance Analyzer
request used to generate reports.

In the remainder of the chapter we describe reports provided by Application Performance
Analyzer to analyze a batch job without any subsystem (CICS, DB2, IMS, or MQSeries).

The following Application Performance Analyzer report categories are explained:

» Statistics and Storage
» CPU Usage Analysis
» CPU WAIT Analysis

To illustrate these categories, we used the TRADER application in batch mode only using
VSAM data sets. This application is described in Chapter 33, “Guided tour of the Trader
application” on page 1107.

Attention: The purpose of this book is not to explain all the fields of each report, but to
illustrate some of the reports and their uses.

For a full description, refer to IBM Application Performance Analyzer for z/OS: User’s
Guide, SC19-1066, or use the online Help on Report Interpretation.
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10.1 Observation session request definition

We have to monitor all steps of a batch job with the following characteristics:

A sampling rate of 1000 samples per second is used for all its duration.
The job has a single step.

The measurement file has to be retained for 30 days.

User MLDUCKW is to be notified at the end of the measurement.

vyvyyy

When you enter the NEW command line on the Observation List (R02) panel, Application
Performance Analyzer displays the Schedule New Measurement (R03) panel. The settings
required to monitor the TRADERB job are shown in Figure 10-1.

File View MNavigate Help
RO3: Schedule New Measurement Row 00001 of 00012
Command ===> Scroll ===> CSR
¢ 1. BELEESLIN ESENYy 3. Multi Steps L. CICS Options 7. Schedule
2. Options # 4. Active Jobs 6. Sysplex 8. Sched Options
Panel 1. Job Information Input more data or ENTER to submit
Job Name/Pattern . . HLDUCKW System Name . STLABFG
{Active)
Step Specification
Step No. Specify step number, program name,
Program Nam step name or step name + Proc step
Step Name name. Use panel 3 to specify more
ProcStepName . than one step.
Descript . Trader: Batch application using YSAM
Number ¢ amples . 1000 Meas to stepend . . . N
Duration (min:sec) . 1 Delay by (secs) . . . . .
Nof j TS0 User . MLDUCKW Retain file for (days) . 0O

Figure 10-1 Schedule New Measurement (R03) for TRADERB

174 IBM Application Development and Problem Determination Tools V7




When you press Enter to submit the previous definition, Application Performance Analyzer
displays the Observation List (R02) panel with our measurement definition at the top of the

list, as shown in Figure 10-2.

File View MNavigate Help

RO2: IBM APA for z/0S5 Observation List (CAZ7)
Command ===

RegNum Owned By Description Job Name Date/Time

2556 MLDUCKW Trader: Batch a HLDUCKW  Nowv-13 14:11
2541 MLDUCKW Trader: CICS ap CICSC31F Nov-9 10:32

~ Scroll ===» CSR

Samples

Status

1,000 Sched

60,000

nded

Figure 10-2 Observation List (R02)

We now start the batch job and check which status has the measurement request number

2556.

Figure 10-3 shows that the request’s status is Ended when the job is ended.

File View MNavigate Help

RO2: IBM APA 1 z/0S Observation List (CAZY)
Command ===>

Row 00001 of 00002
===» (SR

RegNum Owned By Description Job Name Date/Time

5 |r\.‘
o

MLDUCKW Trader: Batch a MLDUCKW Nov-13 14:16
MLDUCKW Trader: CICS ap CICSC31F Nov-9 10:32

Samples

1,000
60,000

Scroll

Status

Ended
Ended

Figure 10-3 Observation List (R02): Status of an ended job
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Tip: We have 1,000 samples. Because our sampling rate has been defined as 1000
samples per second, we can easily deduce that TRADERB ran approximately 1 second.

To see the details on the measurement request and on the sample file created just before, we
can use the “++” line command on request number 2558. Application Performance Analyzer
displays the pop-up menu shown in Figure 10-4 and Figure 10-5.

File View Navigate Help

_ More: +
General
Request Number 2558
Request Description Trader: Batch application using VSAH
Request Status Ended
Owner Id MLDUCKMW
Time of Request Monday Nov 13 2006 14:15:58.49

Session Start Time Monday Nov 13 2006 14:15:59.00
Session End Time Honday Nov 13 2006 14:16:00.00
Session Duration 0 minutes, 0.99 seconds
Session Delete Date Do not Delete

Measurement Criteria
Select by Job Mame MLDUCKW
Select by Sys MName STLABF6
Sample Interwval 1000 microseconds
Duration 1 seconds

Figure 10-4 Observation List (R02): Detailed pop-up window (1 of 2)
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When you press PF8 to scroll down, Application Performance Analyzer displays the last

details, as shown in Figure 10-5.

File View MNavigate Help

Heasurement Information

Data Extractors

CICS Not
IMS Not
IMS+ Not
DB2 Not
DB2+ Not
DB2 Variables Not
HQSeries Not
JAVA Not

Sample File DSN ADTOOLS . APA.MLDUCKM .R2558 . MLDUCKW. SF
Samples Requested 1,000
Samples Done 1,000
ASID 009F

Selected
Selected
Selected
Selected
Selected
Selected
Selected
Selected

Figure 10-5 Observation List (R02): Detailed pop-up window (2 of 2)

Details include, but are not limited to, the following parameters:

Session duration
Session delete date and time
Sample interval

vVvyyvyvyYyy

Data extractors status.

We use the R or S line commands on the request to view the reports.

The Performance Reports panel is displayed. The unavailable reports categories (either

Session start time and end time

Samples requested and samples done

because the data extractor has not been selected, or because no data has been recorded for

this specific extractor) are displayed in red as shown in Figure 10-6.
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File View MNavigate Help

RO1: IBM APA for z/0S Performance Reports (2558) Row 00001 of 00007
Command === - Scroll ===> LCSR
Select a category from _ A Admin/Miscellaneous I IMS Measurement
the list to the right _ § Statistics/Storage E CICS Measurement
to view the available EEMCPU Usage Analysis F DB2 Measurement
reports in the selection _ D DASD 1/0 Analysis Q MQ Measurement
list below. _ W CPU WAIT Analysis G Coupling Facility
J Java Measurement

More: +
Enter S to make a selection or enter the report code on the command line

_ €01 CPU Usage by Category _ €07 CPU Usage by Procedure
_ C02 CPU Usage by Hodule _ C08 CPU Referred Attribution
_ C03 CPU Usage by Code Slice _ €09 CPU Usage by PSW/0bjCode

C04 CPU Usage Timeline
C05 CPU Usage Task/Category
C06 CPU Usage Task/HModule

Figure 10-6 Performance Reports (R01)

Note: The most recently selected category persists from one session to the next.

In the remainder of this chapter we describe reports provided by Application Performance
Analyzer to analyze a batch job without any subsystem (CICS, DB2, IMS, or MQSeries).

10.2 Statistics/Storage category
Nine reports belong to the Statistics and Storage category. Each of them are described in the

following sections. The displays might be from different measurement reports.

10.2.1 S01 - Measurement profile
In this section is a general overview of the measurement.
Note: This is a good report to examine first when analyzing a measurement. It provides an

at-a-glance summary of various aspects of the measurement data and helps us choose
which other reports to concentrate on.

The first section of this report consists of a series of mini-performance graphs illustrating
various types of activity that were measured. This is followed by a section that reports
measurement values.

Note: If the DB2 data extractor has been selected, then the most active DB2 plans, the
most active packages/DBRMs, and the most active SQL statements are also displayed.

178 IBM Application Development and Problem Determination Tools V7



The SO01 - Measurement Profile can be divided into several sections seen by scrolling down
through the report:

» CPU

DB2 (if DB2 extractor has been turned on)
Measurement information

CPU consumption

vvyy

CPU

Figure 10-7 illustrates the CPU information given by Application Performance Analyzer. This
is a set of histograms quantifying measurement data. To the right of each graph, report codes
of reports that show related and more detailed information are displayed. We can display the
report by skipping the cursor to one of these fields and by pressing Enter.

File View MNavigate Help
501: Heasurement Profile (5947) 00001 of 00081
Command === — S 11 ===> CSR |
Overall CPU Activity ‘Reports:

Samples 5,000 100.0% * * * ' v bobororov £01 Co2 CO3 Co5

CPU Active 4,890 97,8y WET———— CO7 WOl We2

WALT 11 0.2% ®

Queued 99 1.9%
-CPU Usage Distribution ‘Reports:

CPU Active 4,890 100.0% " * v v bororov C£01 Co5 CO08 Woi1

Application 4,887 99,9y E—

System 2 0.0 ®

DB2 SQL 0 0.0%

Data Mgn 1 0.0% ®

Unresoly 0 0.0%

IMS DLI Call 0 0.0%

Figure 10-7 S01 - Measurement Profile: CPU information

The report section Overall CPU Activity shows that a total of 5,000 (or 100%) samples were
taken during this observation session. Those CPU samples were:

» Active for 4,890 samples (or 97.8%)
» WAIT for 11 samples (or 0.2%)
» Queued for 99 samples (or 1.9%)

The next section, CPU Usage Distribution, shows how the 4,890 CPU active samples were
distributed between:

» Application (Application Code)
System (System/OS services)

DB2 SQL (DB2 modules)

Data management (DASD Request)
Unresolved

IMS DLI calls (IMS modules)

vyvyyvyyvyy
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Notes:

» The CPU Active value can be different from the value reported in the Overall CPU
Activity because multiple CPUs executing concurrently are counted separately here.

» This number represents 100% of the data upon which this section is based and it is
used as the divisor to compute the percentages.

DB2

The TRADERB batch application uses only VSAM files. Therefore no DB2 or IMS data are
provided.

Measurement values

This section of the report shows values relating to the measurement, and can be classified
into several categories:

» Request parameters

» Measurement environment
» Measurement statistics

» CPU consumption

The request parameters contain information such as:

» Sample file DSN

» Retention

» Date and time of the request
» Step information

This is shown in Figure 10-8.

File V¥iew Navigate Help

601: Measurement Profile (5947) Row 00030 of 00081
Command === Scroll ===> CSR

rRequest parameters

Re t number 5947
Description Unspecified
Sample le DSN ADTOOLS .APA.APEDUOL .R5947.APEDUO1B. SF
Retention Retain until deleted by user

ta extractors IMS,DB2,DB2+,IMS+
R 19 user APEDUO1 Nbr of samples 5,000

e of est 08:46:44 Duration 120 sec
ate of req Fri Feb-03-2006 Active/pending Pending
Job name APEDUO1B Proc step name n/a
tep name/number n/fa Delay time none

2P program n/a

Figure 10-8 SO01 - Measurement values: request parameters

The next two sections, Measurement environment and Measurement statistics, provide
details relating to the environment on which the measurement took place.
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This includes the following values for the Measurement environment:

Job name

Region type and size

DB2 attachment (if relevant)

O/S level

Application Performance Analyzer version
CPU model

Number of CPUs and MIPS per CPU

vVVvyVvYyVvYyYVvYYyvYyyYy

Measurement statistics gives the following values:

Total number of samples

Sampling rate

Sample file size

CPU/WAIT samples

CPU queued samples

Meas significance: Ratio of number of CPU/WAIT samples to number of TCB samples

vyVyVYyVvYVvYyyYy

This is shown in Figure 10-9.

File View MNavigate Help

BO1: Measurement Profile (5947) Row 00045 of 00081
Command === roll ===> CSR

-Measurement environment

Job name APEDUO1B Region size <16HB 4,160K
Job number JOB02327 Region size >16HB 32,768K
Step name RUNSAM1 Step program SAM1Y
ASID 51 Region type Batch

DB2 Attach type n/a

System ID STLABFG IBM APA VYersion 1.110F

SMFID SYE1

0/5 level z/05 01.04.00

Nbr of CPUs 4 CPU model 2064

CPU rate factor 1,484 CPU version 00

MIPS per CFPU 222 SUs per second 10781.6
Measurement statistics

Start time 08:46:44 Start date Fri Feb-03-2006

End time 08:48:44 End date Fri Feb-03-2006

Total samples 5,000 Duration 2 min 0.01 sec

Sampling rate 41,66 per sec Sample file size 1.10MB

CPU/YAIT samples 4,901 Meas significance 98.02%

TCB samples 5,000 CPU queued samples 99

Overall CPU 26.30%

Pages in 0 EXCPs 240

Pages out 0

Figure 10-9 S01 - Measurement values: Measurement environment and statistics
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Note: Meas significance (the field of Measurement statistics) gives the quality of the
measurement data. A low value indicates that CPU resources were unavailable to service

the job.

The last section CPU consumption, shown in Figure 10-10, contains CPU information.

File ¥iew Navigate Help

Command ===>

$01: Measurement Profile (5947)

CPU consumption

CPU active time
CPU WAIT samples
CPU WAIT time

CPU active samples 4,890

) 00075 of 00081
oll ===> CSR_
CPU time TCB 117.22 sec
97.80% CPU time SRB 0.04 sec
11 Service Units 1,264,250
0.22% Measurement SRB 0.45 sec

|

Figure 10-10 SO01 - Measurement values: CPU consumption

Note: Measurement SRB is the number of CPU seconds in SRB mode consumed by the
Application Performance Analyzer measurement. It gives an idea of its overhead.
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10.2.2 S02 - Load module attributes

This report lists information about each load module for which activity was measured during
the observation session. Figure 10-11 shows that various attributes of the modules are
reported.

Tip: The SETUP command line allows us to exclude (or not) the following information:

» External Symbol Dictionary information
» Modules loaded in PLPA
» Modules loaded in the NUCLEUS

You can overtype the word SORT in the upper left of the report, to sort the report by:

v

Name using SN
Address using SA
Size using SS
Loadlib using SL

vvyy

Note: You cannot enter these commands from the command line. You must overtype the
word SORT with the desired 2-character command.

File View Navigate Help

$02: Load Module Attributes (255 00001 01266
CSR

SORT SN SA 5% SL
24

Module Information for IKJEFGOO

Load A 55 00068000 to O0006GADOF
Module ze 11,536
Attributes REUS,RENT ,APFLIB

b le Location JPA
L ilib DDNAME -VLF-

oad Librat SYS1.CHDLIB
F ram Grouj MV¥S System
Subgroup MVYS Services
Funct TS0 Services

ESD Information for IKJEFGOO
ernal 0Offset Length Start Addr End Addr
IKJEFGOO 000000 7072 00068000 00069B9F
IKJEFTO6 O0O01BAO 4176 00069BA0 O006ABEF
IKJEFGO1 002BFO 132 0006ABFO 0006ACT3

Figure 10-11 S02 Load Module Attributes
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10.3 CPU Usage Analysis category

Nine reports belong to the CPU Usage Analysis category. Each of them is described below
using request number 4790 as support for illustration.

10.3.1 CO01 - CPU Usage by Category

184

CO01 analyzes measured CPU consumption and attributes it to six general categories:

APPLCN - Application Code

SYSTEM - System/OS Services

DB2SAQL - SQL Processing

DATAMG - Data Management (DASD) Requests
IMSDLI - IMS DL/I call processing

NOSYMB - No Module Name Found

vVvyYvyvyYYyvyy

Tip: Use the SETUP command line to specify whether DB2SQL, DATAMG, and IMSDLI
have to be displayed.

When CO01 is first displayed, as shown in Figure 10-12, only the relevant categories are
visible. To expand any of these categories to show the next n hierarchical levels, we can type
the + line command on any detail line.

File View Navigate Help

CO1: CPU Usage by Category (0017) Row 00001 of 0000
Command === Scroll === CSR
Name Description Percent of CPU Time * 10.00% +1.9%

N S ST T T - T
SYSTEM stem/0$ Servic 57.99 F———
APPLCH ylication Code 41,50 FE——
HOSYHB 0.49

Figure 10-12 CO1 - CPU Usage by Category initial view

IBM Application Development and Problem Determination Tools V7



Figure 10-13 shows CO1 with up to the next two hierarchical levels of the Data Management
category and the next hierarchical level of the Application category.

File V¥iew MHNavigate Help

CO01: CPU Usage by Category (0017)

Command ===> Scroll ===
Name Description Percent of CPU Time * 10.00% +1.9%
¥, ..0.1....2..0..3..0.040...5.0...6.. ..

SYSTEHM System/0% Services 57.99 M—————
APPLCN Application Code 41 .50 FE—
+ EQAGOEVH Application Program 27,3¢ H—m
+ EQAOOOHH Application Program 6.49 W=
+ EQADOSYC Application Program 3.03 W=

+ EQAOOSYC CSECT in EQADOSYC 3.03 W=
+ EQAEV006 Application Program 2.8 W
+ EQAOOOHT Application Program 1.53 @
+ EBRENGG1 Application Program 0.19
NOSYMB 0.49

Row 00001 of 00011
> CSR

Figure 10-13 CO1 - CPU Usage by Category - Expanded

10.4 CPU Wait Analysis category

Three reports belong to the CPU Wait Analysis category. Viewing these reports can assist in
reducing the elapsed time of the job/task, but have little or no impact on CPU usage.
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10.5 W01 - WAIT Time by Task/Category

186

W01 for each task (TCB) shows the percentage of elapsed time during which the task was in
WAIT. When the report is first displayed, only the top level of the hierarchy (tasks) is visible. To
expand a task to show the next hierarchical level, use the + line command. Figure 10-14
shows an expanded entry.

File VYiew Navigate Help

Wo1: WAIT Time by Task/Category (9267) 00003 of 00596
Command ===> oll ===> CSR
Name Description Percent of Time in WAIT * 10.00% ). 3%
*® ... 1....2....3....4. ..., .. 6....7....8.
IKJEETGQ—OBB TCBE=008CBBOO 100.00
EXEC-008 TCB=008CB518 87.20
+ SYSTEHM System/0S 85.93
Services
+ SVC S¥C Routines 85.29

+ SVCO18 BLDL/FIND 58.568

+ SVYC027 OBTAIN 11.14

+ SVCO26 CATALOG/INDE 6.57

X/LOCATE

+ SYCOO06 LINK 3.21

+ SVCOZ20 CLOSE 2.80

+ SVCO019 OPEN 1.83

+ SVCOo22 OPEN TYPE=J 0.58

+ SVC122 LOADSLINK/XC ©0.38

T
+ SVCO048 D 0.08
+ SVCO56 El RESERVE 0.08

Figure 10-14 W01 - WAIT Time by Task/Category (expanded)

Note: Line commands + and - have been used to respectively increase the Description
field size and zoom out the scale of Percent of Time in Wait.

The SETUP command line has been used to eliminate inactive tasks from the report.
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11

Application Performance
Analyzer: Analyzing a job
with subsystem

In this chapter we describe reports provided by Application Performance Analyzer to
specifically analyze a subsystem environment.

This chapter contains a section for each of the following subsystems:

» IMS

CICS
DB2
MQSeries

vYyy

Each section begins with the screen shots used to create the measurement request followed
by all the reports belonging to a specific subsystem.
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11.1 IMS measurement

To illustrate IMS reports, we use the TRADER application in batch mode using IMS
databases. This application is described in detail in Guided Tour of the Trader application.

We do not spend much effort on the things that are common to Application Performance
Analyzer and that have been described in the previous chapter, but rather focus on the
unique aspects of using Application Performance Analyzer with batch job accessing IMS
databases.

11.1.1 Observation session request definition

188

We have to monitor the TRADERI batch job with the following characteristics:

We use a sampling rate of 1000 samples per second for all its duration.
TRADERI has a single step.

The measurement file has to be retained for 30 days.

All available IMS data must be recorded.

CHABERT has to be notified at the end of the measurement.

vyvyyvyyvyy

By entering the NEW command line on the Observation List (R02) panel, Application
Performance Analyzer displays the Schedule New Measurement (R03) panel. Both IMS and
IMS+ data extractors have to be turned on to get all IMS data.

When the IMS data extractor is active all DL/I calls in the target address space are recorded
each time a sample is taken. For each DL/I call-in flight, all of the call parameters, SSAs, and
so on are recorded, as well as the module and offset from which the call was made.
Additionally, several IMS environment parameters are recorded each time a sample is taken.
These parameters include the region type and its status, the PSB, transaction code, IMS
version and release, message sequence number, and time stamp from the IOPCB.

IMS+ data extractor is an IMS measurement option in which the precise number of DL/I calls
is counted as well as the exact DL/I service time and CPU time by DL/l call.
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The settings required to monitor the TRADERI job are shown in Figure 11-1 for panel 1
(Job Information) and Figure 11-2 for panel 2 (Options).

File Wiew HMawigate Help
RE3: Schedule Mew Measurement Row OPAE1 of QEEL1Z
Command === Scroll ===» CSR
LIS 1o Information 3. MUlti Steps 5. CICS Txns 7. Schedule
2. Options 4., Actiwve Jobs 6. Sysplex 8. Sched Options
Fanel 1. Job Information Input more data or EMTER to submit
Job Mame/Pattern . . TEARDERI System Mame . . . ¥
Step Specification
Step Ho. .. Specify step number, program name,
Frogram MHame . . . step name or step name + Proc step
Step Hame - e e . name. Use panel 3 to specifu more
FrocStepMame . . . than one step.
Description - . . Trader: Batch application using IMS DB
Mumber of SampLes .oleEg Measure to step end
Duration {(min:sec) . 1 Delay by (=secs) . . ..
Motify TS0 User . . CHARBERT Retain file faor (dags) . 38
= | a a4/015

Figure 11-1 RO03: Schedule New Measurement (panel 1: Job Information)

With panel 1 we specify:

» Job name
» Sample rate
» Retention period

File Wiew HMawigate Help

RE3: Schedule Mew Measurement Row OEAE1 of QEO2Z
Command ===3 Scroll ===» CSR
* 1. an Information 3. MUlti Steps 5. CICS Txns 7. Schedule

2. i ] 4, Actiwve Jobs 6. Sysplex 8. Sched Options

-ement Optd

Data Extractors. '/’ to select extended measurement options:
CICs CICS information
_ DeBZ2 SL call information
£ IMS OLI call information
M MQSeries call information
DEZ+ SQL serwice /CPU timescounts
M3+ DLI serwice/CPU time/counts

[l

Specify up to 18 load libraries to be searched by IBM AFPA for z/03% for
external sumbol information. These are applicable only when sampled modules
are fetched from dynamically allocated load libraries.

[N ul RE W ) BN S

=

= e 23/@1@
Figure 11-2 RO03: Schedule New Measurement (panel 2: Options)
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With panel 2 we turn on both IMS and IMS+.

When we press Enter to submit the previous definition, Application Performance Analyzer
displays the Observation List (R02) panel, with our new measurement definition at the top of
the list. To check whether we do not forget any parameter, we can use the ++ line command
(or only press Enter) on the request number 4800 (which is the done by Application

Performance Analyzer for our new measurement request).

Figure 11-3 and Figure 11-4 give the full definition of the request made to monitor our

TRADERI batch job.

File Wiew HMawigate Help

Duration

Time of Request
Session Delete Date

General
Fequest Mumber 4300
Request Description Trader:
Fequest Status Sched
Ouwner Id CHRBERT

Measurement Criteria
Zelect by Job Mame TRADERI
Zelect by Sys Mame *
Sample Interwal

More:

Batch application using IMS DB

1888 microseconds

1 seconds

Measurement Information
Samples Requested 1,800
Samples Done

]

Monday Mow 7 2005 13:53:22.78
Wednesday Dec 7 2005 1353:53:22.78

4768 MACHINZ ims batch job  DOMDRWRM  Mow-2  G:54 32,534 Ended
4774 MACHIND FM Base Abend S MACHIMD  Mow-1  15:55 25,000 Ended
4775 MACHIND doing nothing  MACHIMD  Mow-1  8:46 5,000 Ended
4777 MACHINZ fm base ¢ IMS  MACHIMD  Oct-&§  7:49 60, 000 Ended
4776 MACHIND file mgr base & MACHIMD  Oct-6 14:@5 99,999 Stoppd
4775 MACHIND  ims & IM&FMPE1 Oct-6  G:G6 GO, 800 Ended
4774 MACH IHD MACHIMD  Oct-5 28:42 20, 8068 Ended
4775 MACHIND dondrw - ims DOMDRWRM  Oct-5  19:57 38,955 Ended
4772 MACHIND db2data batch  DE2DATA  Oct-5 17:02 2,875 Ended
4771 MACHIMD  ims w8 IMGFMPB1 Oct-5 12:09 £0, 8008 Ended
4770 MACHIND cics22f CICSC22F Oct-5 11:49 £0, 0008 Ended
el & B3/ 0684

Figure 11-3 Detail about ReqNum 4800 (1 of 2)

The first part shows that the job name, sampling rate, and retention period are what we want.
Using the PF8 key to scroll towards the bottom of the report, we have the status of each data

extractor.
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Fil

=

Wiew Mawvigate Help

More: -
A= ID ofefojo]
Data Extractors

CICS Mot Selected

Mz Selected

IMz+ Selected

DEZ2 Mot Selected

DEZ+ Mot Selected

MQSeries Mot Selected
4750 MACHIMZ ims batch job DOMDREWRM  MHow-2 G:54d 32,534 Ended
4779 MACHIMD FM Base Abend S MACHIMD Mow-1  15:55 25,008 Ended
4778 MACHIMD doing nothing MACH IMD Mow-1 G:de 5,000 Ended
4777 MACHIMZ fm base / IMS MACH IMD Oct-8 dd9 GO, 0HE  Ended
4776 MACHIMD file mgr base & MACHIMND Oct-B  14:05 99,999 ZStoppd
4775 MACHIMD  ims w8 IMSFMPA1 COct-6 G:56 B0, UEE  Ended
4774 MACH IMD MACH IMD Oct-5 2@:42 20,0808  Ended
4773 MACHIMD dondrw - ims DOMDREYREM  Oct-5  19:57 35,958 Ended
4772 MACHIMD db2data batch DEZDRTH Oct-5 17:02 2,073 Ended
4771 MACHIMD  ims w8 IMSFMPA1 Oct-5 12:w@9 BO, OEE  Ended
4770 MACHIMD cCics22f CICSC22F Ock-5 11:49 B0, OHE  Ended

el a a3/064

Figure 11-4 Detail about ReqNum 4800 (2 of 2)

Because both IMS and IMS+ are selected, we can start the TRADERI batch job and let

Application Performance Analyzer record samples.

When the job ends, because CHABERT has been specified as the TSO user ID to be notified
upon completion of the measurement, he receives the Application Performance Analyzer
message shown in Figure 11-5.

CRZ33981
LE T

1IEM APA for z/0% sampling complete for TRADERI

MEl

a

A2/ BBE6

Figure 11-5 APA: Completion message
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We use the R line command on request number 4800 to launch the associated Performance

Reports, as shown in Figure 11-6.

File Miew Hawigate Help

Rol:
Command

===

IBM APA for z/0% Performance Reports (4300)

Fow HUEEL of QEOAEd
Scroll === CSR

Zelect a category from
the list to the right

to wiew the awvailable
reports in the selection
list below.

—oO0mI

IMS Measurement
CICS Measurement
DE2 Measurement

Admin/Miscellaneous
Statistics/Storage
CPU Usage Analysis
DASD I/0 Analysis
CPU WAIT Analysis

L4 T =

GE1l Coupling Facility Summary
GEZ Coupling Facility Mean Times
_ GE3 Coupling Facility Total Times

Enter 5 to make a selection or enter the report code on the command line

HAR a

Bd/@15

Figure 11-6 RO1: Performance Reports (last selected category)

Note: The Coupling Facility category is highlighted because it was the last selected

category.
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Because I IMS Measurement is displayed in red (in gray in our figure), IMS reports are
available. To get the list of available IMS reports, shown in Figure 11-7, we just type I on the
command line and press Enter.

File Wiew HMawigate Help

RB1:

Command ===3

Select a category from

the

to wiew the awailable
reports in the selection
list below.

IBM APA for z/0% Performance Reports (4300)

Row OEHEL of OEE1Z
Scroll

List to the right

o0nI

Admin/Miscellansous
StatisticssStorage
CPU Usage Analusis
DASD I/0 Analuysis
CPU WAIT Analysis

L1430 T =

===> LC3ZR

IMS Measuremen i
ICS Measurement

2 Measurement
l=asuremsent

Coupling Facility

L)

el

[81 IMS Measuremsnt Profile
Iz IMS DLSI Call Timeline
I83 IMs Transaction Timeline

Ind IMS Txn Actiwvity Timeline
Ias IMS CPU Usage by FPSEBE

I IMS CPU Usage by Transaction
ey IMS CPU Usage by DLfI Call
Ing IMS WAIT Time by PSB

I3 IMS WAIT Time by Transaction
I1@ IMS WAIT Time by DLsI Call
I11 IMS DL/I Actiwity by PSE

112
113
114
115
16
117
113
1149
12\
121

Mz
Mz
M=
Mz
Mz
Mz
Mz
Mz
Mz
Mz

More:

+

Enter S to make a selection or enter the report code on the command 1 ine

DL/I Activity by T=n

DL/I Actiwvity by DLSI Call
PSE/PCE Attributes
DLAI Call Attributes
Transaction Serwvice Times
Transaction DL/I Counts

CPU/Swo
CPU/Swo
CPU/Swo
CPU/Swe

Time
Time
Time
Time

by
by
by
by

OLs
PZB
T=n
PCE

I Call

3

a4/@15

Figure 11-7 RO1: Performance Reports (IMS category)

Twenty-one reports belong to the IMS Measurement category.

11.1.2 Remark

Because the TRADER application has no IMS transaction, some reports are irrelevant or are
a duplication of others.

The first part of the IMS section describes available reports for a DL/I batch application. The
reports are:

VVYVYYVYYYVYVYVYVYYYVYY

101:
102:
105:
107:
108:
110:
11:
113:
114:
115:
118:
119:
121:

IMS Measurement profile

IMS DL/I Call timeline

IMS DL/I CPU usage by PSB
IMS DL/I CPU usage by DL/I call
IMS DL/I WAIT time by PSB
IMS DL/I WAIT time by DL/I call
IMS DL/I activity by PSB

IMS DL/I activity by DL/I call
IMS PSB/PCB attributes

IMS DL/I call attributes

IMS CPU/Svc time by DL/I calls
IMS CPU/Svc time by PSB

IMS CPU/Svc time by PCB
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Reports 106, 109, and 112 are available but contain the same information as reports 105, 108,
and I11, respectively, when there is no IMS transaction involved.

If report 103, 104, 116, 117, or 120 is selected, Application Performance Analyzer displays the
message shown in Figure 11-8.

File Miew Hawigate Help

183: IMS Transaction Timeline {(4300) Row 00081 of @AO8E
Command ===3 Scroll === CSR

This report is unawailable because required data is not present in
the measurement file.

Mo IMS transaction dats was found.

el = 04/ 015

Figure 11-8 APA message when no IMS transaction available

For the second part of the IMS section, an IMS transaction is used to describe the other IMS
reports, which are:

103: IMS transaction timeline

104: IMS transaction activity timeline
106: IMS DL/I CPU usage by transaction
[09: IMS DL/I WAIT time by transaction
[12: IMS DL/I activity by transaction

[16: IMS transaction service times

[17: IMS transaction DL/I call counts
120: IMS CPU/Svc time by transaction.

VyVVVYyYVYYVYYVYYY
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11.1.3 101 - IMS measurement profile

This report gives a general overview of the IMS measurement data.

Note: This is a good report to examine first when analyzing IMS information. It provides an
at-a-glance summary of various aspects of the measurement data and helps us choose
which other reports to concentrate on.

101 - IMS Measurement Profile can be divided into several sections:

» IMS environment
» Most active
— IMS PSBs
— IMS transactions
— DL/l calls
» Most CPU consumptive DL/I
» Most frequent:
— Transactions
— DL/l calls

Note: This requires that the IMS+ measurement option is active.

» Transaction statistics

Note: This requires that the IMS+ measurement option is active.

Note: The TRADER application has no IMS online transaction. Therefore the Most active
IMS transactions, Most Frequent Transactions, and the Transaction statistics sections are
shown, later in this chapter, using another application.

IMS environment

Figure 11-9 illustrates the IMS environment information given by Application Performance
Analyzer. It includes the PARM data that was passed to DFSRRCO00, the IMS version, and the
IMS region name and type.

[@1: IMS Measurement Profile (43007 Row QRO of Q0043
Command ===3 Scroll ===» CSR
riMs Enwironment

DFSRRCEOD parms DLI, TRACDERI,PTRDIL, ;. vssrre s

IMS system id IM=8 IMS region name TRADER I

IMS wersion g.1.0 IMS reglon type DL/ I Batch

Figure 11-9 101: IMS Measurement Profile (IMS Environment)

Note: All sections above are sets of histograms quantifying measurement data. To the
right of the graphs, report codes of reports that show related and more detailed information
are displayed. We can display the report by skipping the cursor to one of these fields and
pressing Enter.
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Most active: IMS PSBs or IMS transactions or DL/I calls
Figure 11-10 illustrates the Most Active information given by Application Performance

Analyzer.
I81: IMS Measurement Profile (4300) Row BAOES of OO043
Command ====> Scroll ===:> CSR
rMost Actiwve IME PSEBEs rReports: —
Samples 9,069 ipg@.ey * * ' ! s 105 Ia
PTRDI 2,669 29, 4% — 111
rMost Actiwve IMS DLI Calls rReports: —
Samples 9,069 log.epx ' ' N oy I1
BEEE1 GU  DBPCEOZ 941 1g. 33 = 113
gEEas GHU DEPCEOL G594 9.5y =
poRE3 GHU  DEPCEGL 446 4,93 =
pEEad REPL DEPCE@L 272 2.9y =
goRE? GHU DBEPCEGL 116 1.23 =

Figure 11-10 101: IMS Measurement Profile (Most Active)

A DL/I call is identified by three fields:

» A unique sequence number assigned to the DL/I call
» Its DL/I function
» Its PCB name

Most CPU consumptive DL/I

Figure 11-11 illustrates the Most CPU consumptive DL/I information given by Application
Performance Analyzer.

181: IMS Measurement Profile (4300) Fow BAA22 of QOA43
Command ===3 Scroll === CSR
Most CPU consumptiwe DLI Reports:
Total DLI CPU time 1.99 1@@.@% *° " ! L 115 119
pIEEl GU DEPCERZ [, 77 3§, g% ——— I2m 121
BAAES GHU DEBPCERL M, 45 22, by Ne——
AABE3 GHU DBPCEO1 m, 42 21, 2y Ee——
BARE4 REFL DEPCER1 0.33 16, 73 -
BAAEZ GHU COEPCER1 @, o1 .63 ™

Figure 11-11 101: IMS Measurement Profile (Most CPU consumptive DLI)

Most frequent: Transactions or DL/ calls

Figure 11-12 illustrates the Most Frequent DL/I calls information given by Application

Performance Analyzer.

IA1: IMS Measurement Profile (48003 Row BAE3S of AAE43
Command ===% Zcroll ===> CER
Most Freguent DLSI Calls Reports:

Total DOLI calls counted 115,928 d1@@.a% *° '+ ¢ 2 4 s 1@z 117

grEel Gu DEPCERZ2 25,980 25, Q% — 115

HAOE3 GHU DBEPCEG1 26,980 25, [ —

pEER4 REPL DEPCES1 25,980 25, D} —

grEEs GHU  DEPCER] 25,9749 24,97} W—

gEpE2 GHU  DEPCERL 1 0.e0%

Figure 11-12 101: IMS Measurement Profile (Most Frequent DL/l Calls)
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11.1.4 105 - IMS DL/l CPU usage by PSB

105 shows the distribution of CPU usage aggregated by PSB. IMS CPU usage measured
during the execution of DL/I calls is reported under detail lines, which identify each of the DL/I
calls. Non-DL/I call CPU usage is reported as application code or system routines. A non
expanded report shows a line for each IMS PSB in which CPU usage was observed. It
reports CPU usage for which there was no IMS PSB on a separate line named NONIMS.
We can expand each line to reveal additional hierarchical levels of detail, as shown in

Figure 11-13.
File Wiew Hawigate Help
I185: IMS CPU Usage by PSE (4300) Row BEOE1 of @AO23
Command ===3 Zcroll ===: CER
Hame Lescription Percent of CPU Time #* 25.08%
*ewowwlee 203 adaa,
PTRODI PSE in DLI region 0, G —
-+ IMSDLI IMS DL/I Calls 34,05 T——
+ BEoEl GU-DEPCER2{3) TRADERI+213A 14, gy W
+ IMS IMS Subsustem 7.5z
=+ DATAMG Data Mgmt Processing .57 =
-+ DRIF WEAM f.57 ™
+ GET DFSOVSME+477E .45 ™
+ IDAE19L]  Yirtwal I/0 §WI0) and WSAM 6,29 ™
+ IDAE19RA “irtwal 140 (WIO) and WSAM  ©.18
+ MERIFY DFE0WSME+4ESE o, a9
-+ SWC SWC Routines 0,23
=+ MVE MWE System m.22
-+ HOENME Mo Module Hame 0,03
+ HEOES GHU-DEPCE@1(2) TRADERI+1D7A 7.5g -
+ HEOE3 GHU-DEPCE@1(2) TRADERI+1E4A f,2c =
+ BEoEd REPL-DEBPCEO1{2) TRADERI+2G7E 4,2 =
+ QEog2 GHU-DEPCER1{2} TRACDERI+1D7A 0. 36
-+ NOSYME Mo Module Mame G0, 35 —
+ APPLCH Application Code 21, 55 W——
-+ SYESTEM system/0S Services 12,531 ==
=+ DATAMG Data Mgmt Processing B.13
HOMIMES Mot IMS Execution 1.41
B= | ] g @12

Figure 11-13 105: IMS CPU Usage by PSB (expanded)

This report is a full expansion of the GU DL/I call (or GET function) done by the PSB PTRDI

against the IMS database DR2F.

Note: The size of the Description column has been expanded using the + line command
on the heading and the scale of the Percent of CPU Time * column has been reduced
(zoomed out) by using the - line command on the heading.
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We can enter the ++ line command (or press Enter) on any line to list a pop-up window
containing additional information about PSB, DL/I Call, category, load module, SVC, or
CSECT, as shown in Figure 11-14, for the entry named GU-DBPCB02(3), where:

» GU is the DLI function code.
» DBPCBO02 is the PCB name.
» (3) is the relative PCB number.

File Wiew HMawigate Help
- Mare: +
The following report lLine was selected
| + QEOE1 GU-DBPCERZ{3) 14.89
Calculation Details
The 14.89% quantification represents 809 measurements of CPU
usage while processing the indicated IMS CLsI call from a
total of 5,432 CPU usage measuremsents
DLSI Call Information
Function code Gu FSE Mame FTRDI
FCE Mame CEPCERZ IMs Id-Region IMSE-TRADERI
FCE Mumber 3 Call type CELTDLI
CSECT/module TRADERI in TRADERI Offzet of call DARE213A
Sample count 941 Call count 28,9580
DLI CPU time n.77 Serwvice time 1.05
+ SYSTEM System/0S Serwvices 17, 3] —
=+ DATAMG Data Mgmt Processing @.18
HOMIMS Mot IMS Execution 1.41 ™
HAR a A3/0Ed

Figure 11-14 105: Detail window for DL/I call

Note: Use F8 to display the associated SSA/FSA.
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11.1.5 107 - IMS DL/I CPU usage by DL/l call

107 shows the distribution of CPU usage across IMS DL/I calls. It reports only CPU activity
that occurred during processing of DL/I calls.

Each line can be expanded to show CPU distribution between each category (IMS, DATAMG,
SVC, MVS, and so on). Figure 11-15 shows an expanded version of 107.

File MWiew Hawigate Help
187: IMS CPU Usage by CLSI Call (43003 Inwalid line command
Command ===3 Zcroll ===: CER
Hame Description +ercent of DLT CPU Time * 2@8.0
ool 20...3, - P
gE@@l GU-DBPCEE2{3) TRADERI+213A 453,75
+ IMS IMS Subsustem 22,95 ——
+ DATAMG Data Mamt Processing 19, 5@ E-—
+ DR2ZF WEAM 19, 5@ E-—
-+ GET DFEDYEMEO+477E 19,05 W—
+ IDAE19L1  WVWirtual I/0 (VIOY and WSAM 15, 4 T—
-+ IDAEISRE WVirtual I/0 (VIOY and WSAM m.54
=+ VERIFY DFEDYEMO+JESE m.27
-+ ST EWC Routines a.7e
=+ MWE MYE System m.64
-+ MOSYHE Ho Module Mame @10
AEEas GHU-DEPCERL1(2} TRADERI+1D7A 22,6 ES——
aEE@s GHU-DEPCERL1{2} TRADERI+1E4A 15, 55 T—
OEEEd REPL-DEPCEGL{2) TRADERI+ZBTE 14, 1F Ne—
aE@@2 GHU-DEPCERL1{2)} TRADERI+1D7A 1.08
riell E] 26,027

Figure 11-15 107: IMS CPU Usage by DL/I Call (expanded)
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11.1.6 108 - IMS DL/l WAIT time by PSB

108 identifies any delays caused by wait conditions in IMS regions. This report shows wait

200

time by IMS PSB and is meaningful when measuring a region in which multiple IMS PSBs are
scheduled. Only wait time observed when an IMS PSB is active is reported. Wait time is
identified both within the processing of DL/I calls and outside of DL/I call processing.

Each report line quantifies wait time as a percentage of the overall time during which IMS

PSBs were active, as shown in Figure 11-16.

Note: Any time when no IMS programs were active is excluded. This ensures that
quantifications are not distorted by inactive intervals such as those that occur between

scheduled transactions.

File Wiew MHNawigate Help

188: IMS WAIT Time by PSE (45083
Command ===3

Row 00001 of HEEL1E
Scroll ===: CSR

Hames Description Percent of Time % 18.00 *1.1%
e i . [ - A -
PTRDI PSE in DLI region 25, 0
+ SYSTEM System/05 Serwices 14,7 W
+ IMSDLI IMS DL/I Calls 9. dp Ne—
=+ DEeORs GHU-DEPCE@1{2y TRADERI+1D7YA 5,73 W=
=+ paEal GU-DEPCE@2{3} TRADERI+213A 1.34 W
=+ DATAMG Data Mamt Processing 0.97
+ DR2F WVSAM G, 48
+ SO SWC Foutines n,75
+ IMS IMS Subsystem g.1@
=+ paoa2 GHU-DEFCE®1{2) TRADERI+1D7YA 1.19 =
-+ QEees3 GHU-DEFCEBL{2) TRADERI+1E4A 1.15 =
+ DATAMG Data Mamt Processing £,1y W=
=+ TRAMSACT GQSAM 3.0g -
+ GET TRADERI+1640 3.0g -
=+ IGGE19R0 Q=AM GET Buffer Mgmt 3.0y ==
-+ MOSYME Ho Module Hame 0,57
e | a B4/AL5

Figure 11-16 108: IMS WAIT Time by PSB (expanded)
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Because source program mapping data is available, by entering the P line command on any
line where csect + offset is displayed, Application Performance Analyzer displays the source
code for the statement, as shown in Figure 11-17, for DLI call number 00001.

File Wiew HMawigate Help

FEl: Source Program Attribution {(4300) Row BEOE1 of @ORO22
Command ===3 Scroll ===» CSR

LineMo Offset Count Source Statement

BEEE7T DO2ZODE DISPLAY 'WAS REPLACING BY ' CUSTCOMP-SEG
DEBEYE DOZOEC MOWE BAD-CUST-REWRITE TO RETURM-WALUE
BEEET7Y EMD-EWALUATE
[EEED .

DEEEG1 DOZOF2 UPDATE-CUSTFILE-EXIT.

DENEG? DOZOF2 EXIT.

HEHEE S EEEEF SRR PRSP

DEDEGd DOZOFE READ-COMPFILE SECTIONM.

DEEEGES DOZOFE MOWE ‘READING RECORD FROM COMPAMY DE ° TO COMME

DEDEGE

DEEEGY BO2104 105 CALL 'CBLTDLI'Z USING Gk

[EEEE CO-PCE

DEEEGY COMPAMY-SEG-IN

DEEEIE SSA-COMPAMNY

[EEER .

[EEER *

DEEE9S BO2146 EWALUATE CO-PCE-STATUS

[EEEE] WHEM OK

DEEEYS BE2154 MOWE CLEAM-RETURM TO RETURM-ALUE

DEEEIE WHEM MOT-FOUMND

DEEE97 BOZ1GC DISPLAY 'COMPAMY MOT FOUMD' CO-PCE-STATUS
HEl = Bd/ 015

Figure 11-17 PO1: Source Program Attribution (from 108)

It is also possible (by entering the + line command on any DDname) to show additional details
(the same information as D04: Dataset Attributes for non-VSAM file or D06: DASD VSAM
Statistics for VSAM file), as shown in Figure 11-18, for DR2F.

File Wiew HMawigate Help

- Mare: +
The following report lLine was selected
+ DR2F WISAM 0,48

Calculation Details
The B.48% quantification represents 38 measurements
of wait time obserwed in data management routines
while serwvicing I/0 requests for the file allocated
to DOMAME DRZ2F from a total of 7,778 owverall
mEasuremsnts.

WSAM file DR2ZF OPEMed at 13:55:58.89 Monday Mow 7 2005
DOHAME DR 2F

Open Intent CMW,KEY,CDFR,D IR, 3EQ,SKP, IN, LSR SHRPOOL=8
Dataset Mame CHABERT. IM3. TRADER.DE.DR2F.DATA

=+ IGGE19A0 QSAM GET Buffer Mgmt 3.09 .
-+ MOSYHE Ho Module Mame 0.57

i e @3/084
Figure 11-18 Additional details (D06) for VSAM file from 109
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11.1.7 110 - IMS DL/l WAIT time by DL/ call

[10 identifies delay caused by wait conditions in specific DL/I calls. Each line can be
expanded to the next level to show CPU distribution between each category (IMS, DATAMG,
SVC, MVS, and so on). Figure 11-19 shows an expanded version of [10.

202

File Wiew Hawigate Help

I1@: IMsS WAIT Time by DLAI Call (45003
Command ===3

Row BEQE1 of @AO18
Zcroll ===: LCER

Hame Description Percent of DLI Time % 1@.08%
AEEas GHU-DEPCERL1{2)} TRADERI+1D7A 15, 7] Te——
+ IMS IMS Subsustem 15, 7] —

+ DFSKEDPO DFESKEFOO-IME Batch Dispatching 15, 7] T———

Routines

gE@@l GU-DBPCEE2(3) TRADERI+213A 3,93 W
=+ DATAMG Data Mgmt Processing 2,54 W

+ DR2ZF WEAM 1,42 =
+ SYC SWC Routines 2,21 =
=+ IMS IMZ Subsystem 0,29
aE@@2 GHU-DEPCERL1{2} TRADERI+1D7A 3,45 .
=+ DATAMG Data Mgmt Processing 2,69 ™

-+ DRI1F WEAM 1,54 ™
+ SYC SWC Routines 1.5 ™
=+ IMS IMS Subsystem 0.29
aEE@s GHU-DEPCERL1{2} TRADERI+1E4A 3,44 W
= e 20/ 004

Figure 11-19 110: IMS WAIT Time by DL/I Call (expanded)
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11.1.8 111 - IMS DL/l activity by PSB

11 shows how time is consumed in IMS-dependent regions. All time is reported regardless of
whether the time is CPU usage or wait. This report shows activity by IMS PSB, as shown in
Figure 11-20.

Only time observed while an IMS PSB was active is reported. Time is identified both within
the processing of DL/I calls and outside of DL/I call processing.

File Wiew HMawigate Help
111: IMS DL/1 Actiwity by PSE (4800) Row 80001 of @o3l
Command ===3 Scroll ===» CSR
Hame Description FPercent of Time % 1@.00 +1.1%
I e T T - T -
PTRDI PSE in DLI Peginn 1@ 1, (o
-+ IMSDLI IMS DL/I Calls 34, 3] T —
+ BEEEl GU-DBPCEB2({3) TRADERI+213A 12, 0 —
+ DATAMG Data Mgmt Processing 1@, G —
+ DRZF WEAM 5,25
+ IMS IMS Subsustem 5.fy W
+ SWC SWC Routines m.92
=+ MWS MWS System B.17
=+ HOSYME Mo Module Mame B.a2
+ OEEES GHU-DEPCE@1{2) TRADERI+1D7A 11,5 WS——
+ IMS IMS Subsuystem i@, 57 ——
=+ DATAMG Data Mgmt Processing 0.71
+ SWC SWC Routines .59
-+ MYE MWS System 0.15
+ HOSYMB Mo Module Mame B.81
+ HEOE3 GHU-DBPCEB1{2) TRADERI+1E4A 5,73 W
+ HEOEd REPL-DBPCER1(2) TRADERI+ZO7E 3,49 ™=
+ gEeE2 GHU-DEPCEB1{2) TRADERI+1D7A 1.4 =
+ SYSTEM System/0S Serwvices 24, 37 EE—
-+ MOSYME Mo Module Mame 22, 5] ——
+ APFLCH Application Code 15, 5] —
+ CAZENEYE Application Program f,55
+ CAZEOG50 Application Program 2,77 =
+ TRADERI Trader Batch IMS 1.9 ™
+ TRADERI CSECT in TRADERI 1.76 ™
el a 17/ 006

Figure 11-20 111: IMS DL/l Activity by PSB (expanded)

Note: Because the Descriptive Program Attribution table has been updated, the TRADERI
load module has Trader Batch IMS as a description. DPA is described in detail in the APA
Descriptive Program Attribution table.
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11.1.9 113 - IMS DL/ activity by DL/ call

I13 shows how time is consumed in IMS-dependent regions by specific DL/I calls. All time is
reported regardless of whether the time is CPU usage or wait (time observed outside of DL/I
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call processing is excluded), as shown in Figure 11-21.

File Wiew Hawigate Help

113: IMs DL/I Actiwvity by DLAI Call (4800)
Command ===3

Row BEQE2 of @AOZ2E
Zcroll ===: LCER

Hame Description Percent of DL Time * 1@.00%
veealec a2 3 dl . B
+ IMS IMS Subsustem 16, 5 EE—
+ DFSCDLRAD DL/I Logical Retriewe Module 5,0y -
=+ DFSDWEME DL/I YWEAM Buffer Handler 4,53 .
+ DFSDLAGE DL/I Logical, Analyze Call 2,95 =
Function IMS/WS 610
-+ DFSDEHER IMS Module 1.46 ®
+ DFSPROEA Ctl, Batch Appl Prog Req Handler 1,01 ™
+ DFSCVWEHA DL/I Buffer Handler Router a.56
+ DFSEMUCE IMS Module m.41
+ DFSKEDPO DFESKEFOO-IME Batch Dispatching m.29
Routines
+ DATAMG Data Mamt Processing 15, 3§ E———
+ DR2ZF WEAM 15, 3§ ——
-+ GET DFEDYEMEO+477E 13, 75 e—
-+ IDAE19L1  WVWirtual I/0 (VIOY and WVEAM 13, 4] ——
-+ IDAEISRE Wirtual I/0 (VIOY and WEAM m.37
=+ VERIFY DFEDYEMO+4ESE 1.61 ™
+ SVC SWC Routines 2,69 ®
=+ MWE MYE System m.52
-+ MOSYHE Ho Module Mame a,o7
AEEas GHU-DEPCERL1{2)} TRADERI+1D7A a0 e —
aEE@s GHU-DEPCERL1{2)} TRADERI+1E4A 1F, 7] '—
OEEEd REPL-DEPCERL{2) TRADERI+ZOTE 1@, 15 —
aE@@2 GHU-DEPCERL(2 )} TRADERI+1D7A 4,54 .
= e B4/ 015

Figure 11-21 113: IMS DL/I Activity by DL/I Call (expanded)
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11.1.10 114 - IMS PSB/PCB attributes

[14 is primarily used when analyzing measurements using printed reports. Use it to look up
detailed information about PSBs (and their PCBs) referred to by detail lines in other reports.

Note: When analyzing data in interactive mode, we can look up this information by
pressing Enter (or entering the ++ line command) on any detail line that refers to the PSB.

A sample report is shown in Figure 11-22.

File Wiew HMawigate Help
I14: IMsS PSBYPCE Attributes (4500) Row OEHHL of OEE1Z
Command ===3 Scroll ===» CSR
IMS PSE Information for PSBMame PTRDI
FPZE Mame FTRDI IMS system IMS &
Ho.of PCEs 3 LIST=HO PCE= 0]
T=n count 0] DL/ calls 1HEOHE
Sample count 2669
PCEBMum Hame Type DEDSLTREM PROCOPT LIST
1 IOFCE TP YEZ
2 DEFCEEL DB DR1E A YEZ
3 DEFCERZ2 DB DR ZE G YEZ
el a a4/015

Figure 11-22 114: IMS PSB/PCB Attributes
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11.1.11 115 - IMS DL/l call attributes

115 is primarily used when analyzing measurements using printed reports. Use it to look up
detailed information about DL/I calls referred to by detail lines in other reports.

Note: When analyzing data in interactive mode, we can look up this information by
pressing Enter (or entering the ++ line command) on any detail line that refers to the DL/I

call.

A sample report is shown in Figure 11-23.

File Miew Hawigate Help

115: ImMs DLYI Call Attributes (48003 Fow HUEEl of QEESE
Command ===3 Scroll ===: CIR
OLYI Call Id oOEEl

Function code Gu PZE Hame PTRD I

PCE Hame DEPCEMZ IM= Id-Region IMSE-TRADERI

PCE Mumber 3 Call type CELTDLI

CEECT/module TRADERI in TRADERI Offset of zall GCOEAZ13A

Sample count 941 Call count 28,9580

DLI CPU time m.77 Serwice time 1.085

SEASFSA A1 COMPAMY *({COMPKEY = ...J
ODLSI Call Id OOGEZ2

Function code GHU FSE Mame PTRDI

PCE Mame DEFCEM1 1Mz Id-Region IMSE-TRADER I

FCE Mumber 2 Call type CELTDLI

CEECT/module TRADERI in TRADERI Offzet of call GEEE1DTA

Sample count 116 Call count i

DLI CPU time .81 Serwice time 0,11

SEASFEA A1 CUSTOMER*{CUSTOKEY= ...}

A2 COMPAMY *{COMPAKEY= ...J

ODLSI Call Id ooeE@s

Function code GHU PSE Mame PTRDI

PCE Mame DEFPCEH1L M= Id-Region IMSE-TRADER I

N ] El a4/015

Figure 11-23 115: IMS DL/I Calls Attributes
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11.1.12 118 - IMS CPU/Service time by DL/I calls

118 shows information about exact CPU times and service times for DL/I calls. Each report
line shows information pertaining to one DL/I call, as shown in Figure 11-24.

Note: The IMS+ feature must have been enabled when the measurement was performed.

File Wiew HMawigate Help
11&8: IMS CPU/Serwice Time by DLSI Call (480@) Row GREAL of AEOAES
Command ===3 Scroll ===» CSR
---- DL/I Processing Time ----
Call Func PCE Mame Location Count Swc timesPrcnt CPU Time/Prcnt
QEBDS GHU CEPCE@L TRADERI+1D7A 28979 1.124 33.5% m.451 22.6%
aEol GU CEBPCE@Z TRADERI+213A 28980 1.6855 31.4% 0.770  38.6%
ARD3 GHU CEPCE@L TRADERI+1E4A 28980 B.637 1&.9% m.423  21.2%
aRog FEPL DEPCE@1 TRADERI+207TE 28980 B.418 12.4% 0.334 16.7%
aRn2 GHU CEPCE@L TRADERI+1D7A 1 B.115 3.4% o.e12 B.6%
HEl a a4/015

Figure 11-24 118: IMS CPU/Service Time by DL/I Call
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11.1.13 119 - IMS CPU/Service time by PSB

119 shows information about exact CPU times and service times for DL/I calls by PSB. Each
report line shows information pertaining to one DL/I call, as shown in Figure 11-25.

Note: The IMS+ feature must have been enabled when the measurement was performed.

File Wiew Hawigate Help
119: IMs CPU/Serwice Time by PSE (4500) Fow poEal of GEOEl
Command ===3 Scroll ===» CSR
Txn pLsI ——-—- DL/I Processing Time ------
PSE Hame Count Count Swo timesPercent CPU Time/Percent
PTRC I o} 115920 3.353 lo0.8% 1.992 100.03%
el = B4/ 015

Figure 11-25 119: IMS CPU/Service Time by PSB
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11.1.14 121 - IMS CPU/Service time by PCB

121 shows information about exact CPU times and service times for DL/I calls by individual
PCB. Each report line shows information pertaining to one DL/I call, as shown in
Figure 11-26.

Note: The IMS+ feature must have been enabled when the measurement was performed.

File Miew Hawigate Help

121: IMS CPUSSerwvice Time by PCE (4300} Inwalid Line command

Command ===3 Tcroll ===» CSR
———————— DLsI Call Counts --------

PSE Mame PCE Mame PCEBMum Count Svwo timesPercent CPU Time/Percent

PTRDI DEFCEG1 2 ge94d0n 2.297 6B8.5% 1.221 61.2%

PTRCI DEFCEQZ 3 25950 1.0855 31.,4% 0,770  38.6%

N ] a od4/815

Figure 11-26 121: IMS CPU/Service Time by PCB
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11.1.15 Remarks on reports using a non-TRADER IMS application

Important: We now explain the remaining reports (102, 103, 104, 106, 109, 112, 116, I17, and

120) by using an online IMS application that is not TRADER.

11.1.16 102: IMS DL/I call timeline

102 shows the chronology of DL/I calls observed during the measurement interval. Each line
shows information about one executed DL/I call, as shown in Figure 11-27.

210

Note: The IMS+ feature must have been enabled when the measurement was performed.

File Miew Hawigate Help
1802: IMS DL/I Call Timeline (@@23) Fow #@@A81 of @1850
CallSeq Func PCE Mame Id Location Stat LCall Time Duration
aEEEEl IMQY  IOPCE BEEal DFSRE=XX1+238C 15:04:56.83 B.a0Ea
aEE@EE2 Gu IOPCE BE@2 DFSREXX1+3D32 153:04:56.83 [ocyooc]
OHEEE3 IMQY DBPCERL BEE3 DFSREXX1+1E04 13:04:56.83 O.00ua
aHEEEg Gu DEFCERL OEEd DFSREXX1+3D32 13:04:56.83 O.00ua
AHEEES GHP DEFCERL BEES DFSREXX1+3D3Z2 AIE 13:04:56.83 O.00ua
AHEEEE GHU DEFCERL OQEEe DFSRE=XX1+3D32 13:04:56.83 O.00ua
aEEEE? DLET DBPCEBO1 BEE? DFSRE=Xx1+3D32 153:04:56.83 0.0001
aEOOEs ISRT IORPCE BE0s DODFIRExs1+35052 13:084:56.53 [ ciojojr]
aEooEy Gu IOPCE BEey CDFSIVR1I+YE 13:084:56.95 [ ciojojr]
aEOElE ISET IWPDE1 BEie COFZIVR1I+E4ARZ 13:084:56.95 B,0081
aEoEil ISET IORPCE BEil DFSIVAR1+ESD2 13:084:56.95 [ ciojojr]
aEoEld Gu I[OPCE pgEos DF3IVALI+YE Qc 13:84:56.95 B,07535
AEEE1S IMQY  [OPCE BEEl DFSRE=Ax1+238C 153:04:57.@3 O.a0Ea
aEEElg Gu IOFCE BEE2 DFSREXx1+3D32 153:04:57.@3 O.a0Ea
AEEE1S IMQY DEPCEGQL BEE3 DFSREXx1+1E04 15:04:57.@3 O.a0Ea
AEAE1E Gu DEPCEGDL BEEd DFSREXX1+3D32 153:04:57.@3 O.a0Ea
AEEE17 GHP DEPCEGQL BEES DFSRE=X1+3D32 AIE 13:@84:57.03 O.a0Ea
HEE1g GHU DEFCERL OEEe DFSRE=<<1+3D32 13:084:57.083 O.00ua
aEEE1g DLET DEBEFPCEBO1 OEE? DFSREX<1+3D32 13:084:57.083 0.0001
AHEE2E ISRT IOPCE OEEgE DFSREXX1+3D32 13:084:57.083 O.00ua
aHEE21 Gu IOFPCE BEl2 DFSIVAZ+YE 13:084:57.24 O.00ua
aHEE22 Gu IvYFDEZ2 BEl13 DFSIVAZ+E346 GE 13:084:57.24 0.00e7
aEEE2s ISRT IOPCE BEld DFSIVAZ+ESD2Z 153:04:57.24 O.000a
RO GuU IOPCE BEiz2 CDFZIVRZ+YE Qc 13:084:57.24 B,.1951
aEOE2s IMQY  IORPCE BE15 CEEBSITAR+AN 13:084:57.44 [ ciojojr]
Command ====> Zcroll ===: CSR
N | [} 327015
Figure 11-27 102: IMS DL/I Call Timeline
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11.1.17 103: IMS transaction timeline

103 shows the chronology of IMS transactions observed during the measurement interval.
Each line shows information about one executed IMS transaction and can be expanded to
show the sequence of DL/I calls executed by the transaction (as shown in Figure 11-28) for
IMS transactions DLETPART and IVTNO.

Note: The IMS+ feature must have been enabled when the measurement was performed.

File Miew Hawigate Help

183: IMS Transaction Timeline (@023) Fow BEEEL of 00344
TranCode FPSEB/PCE Id Func Location Stat T=n Time Duration
DLETPART DFSZAMEDL 9999 15:04:56.83 B.11587
-+ QEpoE@2 I0OPCE pE@z GU DFSREX®1+3D352 153:04:56.83 0,000
-+ QEoEa3 DEFPCEG@L aE@3  INQY DFSREX=1+1B04 13:04:56.83 O.@00a
=+ DEAADY DEPCE@L gEogd  GU DFSREX®1+3D32 13:04:56.83 0,000
=+ DEAABDS DEPCE@L BEOS GHP DFSREX®1+3D32 GE 13:04:56.83 O.0a00
=+ DEAADE DEPCE@L pEOE  GHU DFSREX®1+3D32 13:04:56.83 0. OaE0
=+ DEAAEDT DEPCE@L gEE? DLET DFSREX=1+3D32 13:84:56.83 O.0a01
=+ DEAADS I0PCE AROE ISET DFSREX=1+3D32 13:84:56.83 O.0800
IMTHO DFSIVPL AJRLIG 13:84:56.495 O, 0EE2
-+ QRGOS I0OPCE gEos  GU DFSIVAL1+76 13:84:56.495 O, oa0E
-+ pEaela IVPDEL gE1a ISET DFSIVYA1+G04R2 13:084:56.495 0,001
-+ DEEe1l I0OPCE aE1l ISET DFSIVYA1+Q05D2 13:04:56.495 O, 0a0E
DLETPART DFESEAMEDL AJRLZ 153:04:57.03 0.2061
IWTHY DFSIVRP2 AJRLG 153:04:57.24 O.@@11
IVTCE DFZIWRP 34 AJRLI4 153:04:57.44 O.@0616
PART DFSZAMB 2 9999 13:@4:57.50 0.1288
PART DFSSAME 2 9999 13:084:57.63 O.0604
PART DFSSAME 2 9999 13:84:57.69 0.4@814
ADDPART DFSSAMB Y 9999 13:84:58.09 0.1534
IMTHO DFSIVPL AJRLIA 13:@4:58.25 O.0801
PART DFSSAME 2 AJRLIZ 13:04:58.64 0.3367
Command ===3 Scroll ===» CIH
HAR [} 170082

Figure 11-28 103: IMS Transaction Timeline (expanded)
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11.1.18 104: IMS transaction activity timeline

212

104 shows, for each IMS transaction, how execution of that transaction was distributed over
the measurement interval.

A graph, in bar chart format, is displayed for each observed IMS transaction code. The
horizontal axis represents the measurement interval, which spans 50 columns (subinterval).
The vertical graph shows the approximate percentage of time during the subinterval that
execution of the IMS transaction took place, as shown in Figure 11-29.

File Wiew Mawigate Help

184d: IMS Transaction Actiwity Timeline (@E023) Row BEOA1 of GEAGE
IMS Transaction —— 30,080 Samples: Duration 59.9 Seconds ——
T
T«n: PART >E0E
PSE: DFSSAMEZ >BRE
Txns: 98 >d0%
»20% -
>k TRRRD TRRURRURnunannnny on vnpgnnnpannnennnnnen
: ..... e e - e - =
T
T=n: DLETFART pR=10k
PSE: DFSSAMEL >BRE
Txns: 33 >d0%
»20%
>ex DD OI0D 0D 0D 0 HID 1 il mn o m n
: ..... 1....2....3....4....9....6....7. g - I
T
T=n: ACDFPRRT >EEE
PSE: DFSSAMEL >60%
Txns: 31 >d0%
Command ==== Zocroll ===» CSR
N ] c 327015

Figure 11-29 104: IMS Transaction Activity Timeline
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When analyzing data in interactive mode, we can look up this information by pressing Enter
(or entering the ++ line command) on any transaction name to get PSB detail information
(same as report 114) (as shown in Figure 11-30) for PART transaction.

File Wiew HMawigate Help

TIMS Transaction Information

IMZ Trancode FART IME system IMAL
PZE name DFSSAME 2 Txn count 95
Total time 16,7401 Total CPU time @©.1557

IMS PSE Information

PSE Mame DFESAMB 2 IME system IMAL
Mo.of PCEs 2 LIST=MHO PCE= [0}
Txn count 95 OL/T calls E14
Zample count =]
PCEBMum HMame Tuype DED/LTRM PROCOPT LIST

1 IOPCE TR 99499 YES

2 DEFPCER1L DB DIZ2Z1PART G YES

T
T=n: ADDPART >BEE

PSE: DFSSAMEY »e0%

Txnsz: 31 P10k

Command ==== Zcroll ===: CER
HER c a3sond

Figure 11-30 Detail screen from 104
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11.1.19 106: IMS DL/l CPU usage by transaction

106 shows the distribution of CPU usage aggregated by IMS transaction. Both IMS and
non-IMS CPU usage is reported. IMS CPU usage measured during the execution of DL/I calls
is reported under detail lines, which identify each of the DL/I calls. Non-DL/I call CPU usage is
reported as application code or system routines, as shown in Figure 11-31.

File Miew Hawigate Help
106: IMS CPU Usage by Txn (@233 Fow HOHEL of QEO1S
Hame Description Percent of CPU Time * 10.,60% +6.1%
L I R . S (AR - I - PP
FPRERT Tx<n in PSB DFSSAMO2 30, 70
HOMIMS Mot IMS Execution 17,49 TE—
ACDPART Tx<n in PSB DFSSAMO4 14, [ —
DLETPART Txn in PSE DFSSAMEDd 12,97 E—
INTCE Txn in PSBE DFSIWP34 g, g -
+ SYSTEM System/0% Serwices 7.95 -
=+ IMSDLI IMS DLAI Calls 1.14 ™
-+ [QEE92 GU-IYPDE2{2) b.38
DFSIVA34+1232
+ QE2Y3 IMQY-I0OPCE{1) [Ic:]
CEEBXITR+AR
+ QE351 GU-IVPDEZ(2) [Ic:]
DFSIVA34+1232
-+ APPLCH Application Code 0.38
-+ MOSYME Mo Module MHame 0.35
IYTHO Tx<n in PSBE DFSIWP1 7.6 —
TWTHY Txn in PSE DFSIWVP2 7,22 W
Command === Scroll ===» CIH
= 13/084

Figure 11-31 106: IMS CPU Usage by Transaction (expanded)
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11.1.20 109: IMS DL/l WAIT time by transaction

109 identifies any delays caused by wait conditions in IMS regions. It shows wait time by IMS
transaction. Only wait time observed when an IMS PSB is active is reported. Wait time is
identified both within the processing of DL/I calls and outside of DL/I call processing, as
shown in Figure 11-32.

File Miew Hawigate Help
189: IMS WAIT Time by Txn (OE23) Fow BAA01 of BOO37
Hame ljescription Percent of Time #% 168,003 +3.3%
A - - T D -y - S
PART Txn in PSBE DFSSAMO2 22,25 W
IYTHO Txn in PSBE DFSIWP1 13,05 —
+ SYSTEM System/0S Serwvices 7.5 -
+ SMT SWC Routines 7.5 -
+ SYCHEE LIME 7.53 W——
+ IMSDLI IMS DL/I Calls £, 42 W—
+ OEE37 GU-IOPCE(1) DFSIWAL+76 [, 44
+ @127 GU-IOPCE({1) DFSIWAL+TE [, 44
+ @175 GU-IOPCE({1) DFSIWAL+TE [, 44
+ @Ei@Eg GU-IOPCE({1) DFSIWAL+TE .33
+ @215 GU-IOPCE({1) DFSIWAL+TE m.33
+ @229 GU-IOPCE{1) DFSIWAL+TE m.33
+ AB365 GU-IOPCE(1) DFSIWALl+76 o33
+ AE391 GU-IOPCE(1) DFSIWALl+76 o.33
+ AR4E7 GU-IOPCE(1) DFSIWALl+76 m.33
+ AEEEY GU-IOPCE(1) DFSIWALl+76 m.22
+ AEEGS GU-IOPCE(1) DFSIWAL+7E m.22
+ HEEET GU-IOFCE(1) DFSIWAL+7E m.22
+ @E136 GU-IOFCE(1) DFSIWALl+7E m.22
+ @E152 GU-IOFCE(1) DFSIWALl+7E n.22
+ OEZ60 GU-IOFCE(1) DFSIWALl+7E m.22
+ OEZ2E8 GU-IOFCE(1) DFSIWAL+7E m.2z
+ @EZ297 GU-IOPCE(1) DFSIWAL+TE .22
+ OE534 GU-IOPCE(1) DFSIWAL+TE m.22
+ AESSE GU-IOPCE(1) DFSIWAL+TE m.22
Command ===3 Scroll === CER
el o B5/012

Figure 11-32 109: IMS WAIT Time by Transaction (expanded)
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11.1.21 112: IMS DL/I activity by transaction

In Figure 11-33, 112 shows how time is consumed by IMS transaction. All time is reported
regardless of whether the time is CPU usage or wait. Time is identified both within the
processing of DL/I calls and outside of DL/I call processing, but only when an IMS PSB is

216

active.
File Miew Hawigate Help
112: IMS DLfI Actiwity by T=xn (QB023) Fow HOEEL of QEO79
Hame Description Percent of Time % 10.008% +3,3%
*....1. <. 5o o 0 5o 7 .G
FPRERT Tx<n in PSB DFSSAMO2 G, 44—
IYTHO Txn in PSBE DFSIWVP1 15, 35 '——
+ SYSTEM System/0% Serwices §.g55 -
+ SAC SWE Routines §.55 -
=+ SVWCOBE L IMK 7.75 -
-+ SWC2@3 User /Vendor SWC O.55
=+ SVWCE3S WTO WTOR .44
=+ SYWCAS5E EMQ RESERWE 0.11
+ IMSDL1T IMS DL/I Calls 7.4l —
+ QEO37? GU-I0OPCE{1) o, 44
DFSIVAL+YE
+ QE12? GU-I0OPCE{1) o, 44
DFSIVAL+YE
+ ORiTS GU-I0OPCE{1) 0.44
DFSIVAL+YE
+ pRieg GU-I0OPCE{1) 0.33
DFESIVAL+YE
-+ QP25 GU-I0OPCE{1) b.33
DFSIVAL+YE
-+ QE22g9 GU-I0OPCE{1) 0,33
DFSIVAL+YE
-+ QE2588 GU-IOPCE{1) 0,33
DFSIVAL+YE
+ QOE3ES GU-I0OPCE{1) 0,33
DFSIVAL+YE
Command === Scroll ===» CIH
= 18/086

Figure 11-33 112: IMS DL/I Activity by Transaction (expanded)
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11.1.22 116: IMS transaction service time

16 shows information about IMS transaction service times, as shown in Figure 11-34.

Note: This report is meaningful only when measuring an IMS-dependent region in which
transactions are executed.

The IMS+ feature must have been enabled when the measurement was performed.

File Miew Hawigate Help
116: IMS Transaction Serwvice Times (BA23) Row 00801 of @AOEE
—————— Counts ----- --------- Times ({(secs) ---------
TranCode PSE/PGHM T=ns Fetch Sched Total Time Awg s T=hn CPU Time
PART DFSSAMB 2 9a a7 0] 16.74@ o.176 0,155
IMTCE DFSIVP 34 53 53 0] 1@.942 . 206 0,058
ADDPART DFSSAMBY 31 65 0] S2.673 0,183 0.ove
DLETPARET DFSSAMBY 33 65 0] 5.1549 0,156 0,078
IWTHY DFSIVRP2 549 1= 1= .22 [ pogr] 0,014
IMTHO DFSIVPL 56 1] 1] B.019 o poge] 0.016
Command ====> Zcroll ===: CSR
MA o B9/ 6682

Figure 11-34 116: IMS Transaction Service Time
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11.1.23 117: IMS transaction DL/l Call counts

117 shows information about the number of DL/I calls issued by each of the measured IMS
transactions, as shown in Figure 11-35.

Note: This report is meaningful only when measuring an IMS-dependent region in which
transactions are executed.

The IMS+ feature must have been enabled when the measurement was performed.

File Wiew HMawigate Help

117: IMs Transaction DLSI Call Counts (@E23) Row BEOA1L of OR@22
———————— DLAI Call Counts --------

Tran/PCE FSESDED FPCEBMum Func Total Mimimum Maximum Awerage
ADDPRET DFSSAMBE 4 173 5 E 5.58
DLETFPART DFSSAMBE 4 254 7 g 7.69
IVTCE DFSIVP3a4 A5 5 7 5.75
IMTHO DFSIVPL 174 3 4 3.19

-+ I0FPCE AJRLIG 1 G 1] 1 1 1.008

-+ I0FPCE AJRLIG 1 ISRET S6 1 1 1.08

-+ IVFDEL IYPDEL 3 DLET 11 0] 1 0.19

-+ IVFDEL IYPDEL 3 GHL 11 0] 1 0.19

-+ IVPDEL IYPDEL 3 Gl 33 0] 1 0.58

-+ IVPDE] IVYPDEL 3 ISRT 1z 0] 1 m.21
IWTHY DFZIVP2 159 3 4 3.20

PRERT DFESAMB 2 573 4 9 5.84

-+ I0PCE 9999 1 Gu as 1 1 1.00

-+ I0PCE 9999 il THQY 57 0] 1 B.58

-+ I0PCE 99499 1 IZRT 191 1 4 1.894

-+ DEFPCEEH1 DIZ1IPART 2 GH 31 0] 1 B.31

-+ DEFPCEEH1 DI2Z1IPART 2 GuU a3 1 1 1.00

-+ DEFPCEEH1 DIZ1IPART 2 THQY a3 1 1 1.00
Command ===% Zcroll ===: CER
ME o 11/6682

Figure 11-35 [17: IMS Transaction DL/I Call counts (expanded)

11.2 CICS measurement

To illustrate CICS reports, we use the online version of the TRADER application using CICS
and VSAM files. This application is described in detail in Guided Tour of the Trader
application.

We do not spend much effort on the things that are common to Application Performance
Analyzer and that have been described in the previous chapter, but rather focus on the
unique aspects of using Application Performance Analyzer with CICS.

11.2.1 Observation session request definition

We have to monitor the CICS region named CICSC23G with the following characteristics:

We use a sampling rate of 1000 samples per second.

We use a duration of 1 minute.

The measurement file has to be retained for 30 days.

Only MYT™ transactions have to be recorded.

CHABERT has to be notified at the end of the measurement.

vVvyyvyyvyy
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By entering the NEW command line on the Observation List (R02) panel, Application
Performance Analyzer displays the Schedule New Measurement (R03) panel. CICS data
extractor has to be turned on to get CICS data.

When the CICS data extractor is active two distinct types of data are gathered by Application
Performance Analyzer: session statistics and transaction measurement data.

The settings required to monitor the MYT* CICS transactions are shown in Figure 11-36 for
panel 1 (Job Information), Figure 11-37 for panel 2 (Options), and Figure 11-38 for panel 5
(CICS Txns).

File Miew Hawigate Help

RiE3: Schedule Mew Measurement FRow pE@fl of QEEL1Z
Command ===3 Scroll === CIR
LI Tob Information 3. Multi Steps #® 5. CICE Txns 7. Schedule
#* 2. Options 4, Actiwve Jobs B. Sysplex . Sched Options
Fanel 1. Job Information Input more data or EMTER to submit
Job MamesPattern . . CICSC23G System Mame . . . STLREFTY
{Actiwve)

Step Specification

Step Mo. - Specify step number, program name,
Program Mame . . . step name or step name + Proc step
Step Mame e e e . name. Use panel 3 to specify more
ProcStepMame . . . than one step.

Description - . Trader: CICS application using WSAM files

Mumber of Samples . boERR Measure to step end N

Duration {(min:sec) . B8 Delay by {(secs) . . .

Motify TS0 User . . CHABERT Retain file for (dags) T

N ] El 2070350

Figure 11-36 R03: Schedule New Measurement (panel 1: Job Information)

With panel 1 we specify:

» Job name
» Sample rate
» Retention period
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File Wiew HMawigate Help

RE3: Schedule Mew Measurement Row OEAE1 of QEO2Z
Command ===3 Scroll ===» CSR
* 1 JDbIIﬂFDFmatiDﬂ 3. MUlti Steps 5. CICS Txns 7. Schedule

4., Actiwve Jobs 6. Sysplex 8. Sched Options

Data Extractors. '/’ to select extended measurement options:
4 CICS CICS information
_ DeBZ2 SL call information
M= DLI call information
Mg MQSeries call information
DEZ+ SQL serwice/CPU timefcounts
IMS+ DLI serwice/CPU time/counts

Specify up to 18 load libraries to be searched by IBM AFA for z/03% for
external sumbol information. These are applicable only when sampled modules
are fetched from dynamically allocated load libraries.

[ i B R g B LR SR

=

= 13/088
Figure 11-37 RO03: Schedule New Measurement (panel 2: Measurement Options)

With panel 2 we turn on the CICS data extractor.

File Miew HMawigate Help

RiE3: Schedule Mew Measurement Row GOEAE1 of QQOEOG
Command ===3 Scroll ===» CSR
# 1. Job Information 3. Multi Steps 5. 7. Schedule

# 2. Options 4. Actiwe Jobs B. 3. Sched Options

sactions

Specify up to 16 CICE trancodes for which measurement data is to be
recorded. bWildcard character '+’ can be specified at the end of a

partial name. ‘*' by itself specifies all transactions.
1 MYT* mz a3 @4
ms (0= oy g
@9 1@ 11 12
13 14 15 16

Include CICS system transactions in measurement(¥/M): N

e e 15/811
Figure 11-38 RO03: Schedule New Measurement (panel 5: CICS Transaction)

And with panel 5 we select which transactions have to be recorded.

When we press Enter to submit the previous definition, Application Performance Analyzer
displays the Observation List (R02) panel, with our new measurement definition at the top of
the list. To check that we do not forget any parameter, we can use the ++ line command
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(or just press Enter) on the request number 4807 (which is the done by Application
Performance Analyzer for our new measurement request). Figure 11-39 and Figure 11-40
give the full definition of the request made to monitor our TRADER-CICS application.

File WView HMawigate Help
- Mare: +
General
Request Mumber 4507
Request Description Trader: CICS application using YSAM files
Request Status Ended
Owner Id CHAEBERT

Mea

Time of Request
Session Start Time
Session End Time
Session Duration
Session Delete Date

surement Criteria
Select by Job Mame
Select by Sys MHame
Sample Interwval

Tuesday Mow § 2005 16:09:
Tuesday Mow § 2005 16:09:
Tuesday Mow § 2005 16:10:
s, 99.99 seconds
Thursday Dec & 2005 16:@9:34.87

B minute

CICSC2306
STLRABFY

1808 microseconds

34.87
35.36
35.359

Duration BB seconds
47549 MACHIMD donderwrn DOMDEYRH Mow-3  10:44 1 Failed
4754 MACHIM2 machind id MACH IMD Mow-2  12:17 lo,p060 Ended
43752 MACHIM2 dondrwen DOMDEYREM  Mow-2 9: 16 2,451 Ended
4781 MACHIMZ2 dondrwrn DOMDEYEH Mow-2 §:57 2,844 Ended
4780 MACHIMZ ims batch job DOMDEYREHN Mow-2 G:54 32,534 Ended
437749 MACHIMD FM Base Abend = MACHIMD Mow-1 15:55 25,000 Ended
4778 MACHIMD doing nothing MACH IHND How-1 G:db 5,000 Ended
4777 MACHIMNZ fm base / IMZ MACH IHND Oct-5 7:49 GO, B00 Ended
4776 MACHIMD file mgr base & MACHIMD Oct-6 14:05 99,999 Stoppd
43775 MACHIMD  ims w8 IMBFMPE1 Oct-6 6:56 GO, 000 Ended
4774 MACHIMD MACH IMD Oct-5 20242 20,0008 Ended
e | a ps/o04g

Figure 11-39 Detail about ReqNum 4807 (1 of 2)

The first part shows that the job name, sampling rate, and retention period are what we want.
Using the PF8 key to scroll towards the bottom of the report, we can see the status of each

data extractor.
File Wiew HMawigate Help
- Mare: -
Measurement Information

Dat

Zample File DEM
Samples Fequested
Samples LDone

ASID

a Extractaors
CICS

IMS

TMS+

DE2

DE2+
Myseries

ACTOOLS . APA.CHABERT.R4687.CICSC23G.5F

GE, BBE
GE, BBE
AETC

SZelected

Hot Selected
Mot Selected
Mot Selected
Mot Selected
Mot Selected

4789 MACHIMD  dandrwrn DOMDRVRM  Mow-3  1@:4d 1 Failed
4764 MACHIMZ machind id MACHIND — Mow-2  12:17 10,000 Ended
4782 MACHINZ  dandrwrn DOMDRVAM  Mow-2  9:16 2,451 Ended
4761 MACHINZ  dandrwrn DOMDRVAM  Mow-2  8:57 5,844 Ended
4760 MACHIMZ ims batch job  DOMDRVRAM  Mow-2  B:5d 32,534 Ended
4779 MACHIND FM Base Abend S MACHINMD  Mow-1  15:55 25,000 Ended
4778 MACHIND doing nothimg  MACHIND  Mow-1  8:46 5,008 Ended
4777 MACHIMZ fm base ¢ IM3  MACHIND  Oct-8  7:49 60,000 Ended
4776 MACHIND file mgr base & MACHIND  Oct-6  14:05 99,999 Stoppd
4775 MACHIMD  ims wi IMBFMPE1 Oct-6  6:56 60,000 Ended
4774 MACH IND MACHIWD  Oct-5 28342 20,000 Ended
MAll = 03/004

Figure 11-40 Detail about ReqNum 4807 (2 of 2)
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We can see that CICS data extractor has been selected. From a CICS screen we start
several MYTD transactions to run the application. After 1 minute (and 60 000 samples),
Application Performance Analyzer has completed the sampling for CICS. Using the R line
command on request number 4807 Application Performance Analyzer launches the

associated performance reports.

Because E CICS Measurement is displayed in red (in gray on our figure), CICS reports are
available. To get the list of available CICS reports, shown in Figure 11-41, just type E on the

command line and press Enter.

File Wiew HMawigate Help

RB1: IBEM APA for z/0% Performance Reports (4307)
Command ===3

Row OUOHL of QEEE?
Scroll ===» CSR

Admin/Miscellansous
Statistics/Storage
CPU Usage Analysis
DASD I/0 Analysis
CPU WAIT Analysis

Select a category from
the Llist to the right

to wiew the awvailable
reports in the selection
list below.

—o0nI

I IMS Measure ghs
[SECICS Measurement
F 2 Measuremer

(W Measurement

G Coupling Facility

Edl CIC: Session Statistics

Eu3d CICS CPU Usage by Txn

Edd CICE Mean Serwice Time by T=n
ERS CICES Total Serwice Time by Txn
ERg CICES Serwvice Time by Task Id
E@? CICS Lait by T=n

Enter & to make a selection or enter the report code on the command 1 ine

M= | a

a4/815

Figure 11-41 RO1: Performance Report (CICS reports selected)

Six reports belong to the CICS Measurement category.

11.2.2 EO1: CICS session statistics

EO01 shows a summary of the CICS measurement data collected during the observation

session.

Note: If a reset of CICS statistics is done during the measurement interval, this can

invalidate some of the values reported here.

EO01 - CICS Session Statistics can be divided into several sections:

» Environmental information (CICS version and release)

» Transaction statistics:

First, Last Taskid of the observation session
Transaction rate

Peak active transactions

Mask task

» Mean transaction time
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» Service statistics

Programs requests
Terminal messages
Getmains/Freemains

» Exception or critical conditions

System and Transaction dumps
Storage violations
SOS conditions

» Transaction count

File, TSQueue, TDQueue, and Journal requests

MaxTask and ClassMaxTask conditions.

This is shown in Figure 11-42 and Figure 11-43.

File Miew Hawigate Help
Efl: CICS Session Statistics (4807) Row HBEOA1 of OEE45
Command === Scroll ===» CZR
Enwironmental Information
CICS Release CIC=/TS 2.3
Transaction Statistics
First Transaction Taskld AEEA393
Last Transaction TasklId AEEERd39
Humber of TasklId Increments 46
MHumber of Obserwed Transactions 46
Transaction Rate {(per sec) m.77
Peak Actiwve Txns (Obserwed) 1
Peak Actiwve Txns {(Oweralll 2
MaxTask 158
Mean Transaction Time (Execution + Suspend + Delay = Serwice)
Execution Time p.En2107
Suspend Time A.EoEE217
CICE Dispatch Delay Time A.00EE0E
MWS D