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Preface

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

When developing a system, an iterative process is usually employed. You can decide to
create a starting set of test data using Optim MOVE to strip or modify existing databases,
files, and data relationships. File Manager can also scramble, alter, or otherwise process this
data. Once created, this data can be used to test the newly developed or maintained
software.

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

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

After all tests have been completed, running the application using Application Performance
Analyzer will ensure that no performance bottlenecks are encountered. It also provides a
baseline to ensure that future enhancements do not introduce new performance degradation
into the application.
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Jeremy Hamilton is a System z™ Technical Sales Specialist from Atlanta, GA. He has five
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Engineering/Physics from Fort Lewis College in Durango, CO, and a Masters of Science in
Information Systems from Santa Clara University in Santa Clara, CA.

Peter Henningsen is a Software Engineer in Australia Development Laboratory based in
Perth, Australia. Since joining IBM in 2004, he has worked on several System z software
products, including IBM Fault Analyzer for zZOS® and IBM SCLM Developer Toolkit. His main
areas of expertise are Java™ on z/OS and Eclipse plug-in development. He holds a Masters
Degree in Engineering Science from The University of Melbourne.
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Application development tools
for System z: An introduction

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

Application Performance Analyzer for z/OS

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

File Manager for z/OS

Optim MOVE

Workload Simulator

Rational® Developer for System z

vVVvyYVYyVvYVvYYvYyYyY

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

© Copyright IBM Corp. 2008. All rights reserved. 1



1.1 Introduction

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

IBM Application Performance Analyzer for z/OS, IBM Debug Tool Utilities and Advanced
Functions for z/OS, IBM Fault Analyzer for z/OS and IBM File Manager for z/OS, along with
Optim MOVE and Rational Developer for System z, provide a robust suite of problem
determination tools that can help improve application delivery throughout the application life
cycle.

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

1.2 IBM Application Performance Analyzer for z/0S

2

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

The product's key function is to measure and report on how system resources are used by
applications running in a z/OS address space, such as TSO and batch; and online
subsystems, such as IMS™, CICS, or WebSphere Application Server; as well as DB2®
stored procedures.

With a single interface, you can monitor applications in test, as well as in production, and in
multiple source languages, including Assembler, C/C++, COBOL, PL/I and Java. Optimized
code support for COBOL and PL/I is provided to enable you to monitor production
applications.

IBM Application Development and Problem Determination



1.2.1 Highlights

Here we summarize the main features of Application Performance Analyzer:

>

>

| 2

Provides easy-to-use function that helps isolate application performance problems.
Helps pinpoint performance bottlenecks affecting online transaction response times.
Assists in reducing batch-application turnaround time.

Supports Assembler, C/C++, CICS, COBOL, DB2, IMS, Java, PL/l, WebSphere MQ and
WebSphere Application Server, including all the latest versions.

Increases application understanding during stress and regression testing.
Shares side files with Fault Analyzer and Debug Tool.

Provides support for UNIX® System Services.

Provides support for IBM Parallel Sysplex® Coupling Facility.

Can be invoked from other programs such as IBM Tivoli® OMEGAMON® and IBM Tivoli
Enterprise Portal.

Provides the ability to compare two observation reports to see the relevant differences
Supports threshold monitoring.

Supports Java source mapping, along with support for a wide range of Java applications.

Provides recommendations that can help you to improve the performance of your DB2
applications.

Using Application Performance Analyzer helps you maximize the performance of your
existing hardware resources and helps you improve the performance of your applications and
subsystems. It lets you evaluate application prototypes in the design phase, review the

impact of increased data volume or changes in business requirements on performance, and

generate historical data and reports to analyze performance trends and evaluate program
changes for cost-effectiveness.

Running in a separate address space, Application Performance Analyzer non-intrusively

collects resource utilization, wait time, and statistical samples from the address space being

monitored. This data is then analyzed and documented. The reports generated help you to
identify the key performance bottlenecks that require examination and resolution. This data is
available in online and printed reports that you can choose to create as PDF files for viewing
on a workstation.

Chapter 1. Application development tools for System z: An introduction
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1.2.2 Support for IBM subsystems

Application Performance Analyzer provides application-monitoring support for all of the major
IBM subsystems, as shown in Figure 1-1.

TSO MQ
W BATCH IMS CICS DB2 Series
Monitoring session >
‘-<.
. Application APA
Print reports peef%rmance Observation
from z/OS Analyzer . Files
—
View reports View reports
online with in PDF on PC
ISPF

Figure 1-1 The AFA environment

CICS

Support for IBM CICS Transaction Server enables you to monitor specific CICS transactions
using wildcard transaction prefixes or by termID selection. With this support, you can trace
transactions during critical situations, rather than waiting to review data that is collected
periodically. Java application code running in the Java 2 Platform, Standard Edition (J2SE™)
environment under CICS Transaction Server is also supported.

DB2

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

IMS

Support for IMS applications means that you can have IMS application-performance
data-on-call time and service-call time for DL/I. You can also choose to trace all IMS calls.

WebSphere MQ

WebSphere MQ support provides information about CPU usage by queue, by request, and by
transaction. Application Performance Analyzer also provides service time by queue, request
and transaction, as well as wait time, for the same categories.
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1.3 IBM Debug Tool Utilities and Advanced Functions for z/OS

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

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

1.3.1 Highlights

Here we summarize the main features of IBM Debug Tool Utilities and Advanced Functions
for z/OS:

» Provides a single debugging tool for batch, TSO, CICS, DB2, DB2 stored procedures, and
IMS applications written in COBOL, PL/I, C/C++, Assembler and Java.

» Offers more productivity enhancements when used with IBM Rational Developer for
System z. With Debug Tool Utilities and Advanced Functions, you can use Rational
Developer for System z to provide a fully integrated development, test, and debugging
environment for all applications running on z/OS, whether traditional or Web-based.

» Includes tools to identify OS/VS COBOL code and convert it to ANSI 85 standard.
» Supplies tools to help you determine how thoroughly your code has been tested.

» Helps you debug an application while it runs in a host environment, such as a batch
application, TSO, Interactive System Productivity Facility (ISPF), CICS, IMS, or DB2
Universal Database (including IBM DB2 stored procedures) environments. Debug Tool
Utilities and Advanced Functions can help you debug almost any application in almost any
host environment, including COBOL, PL/I, C/C++ and Assembler applications running on
z/0OS systems. With Debug Tool Utilities and Advanced Functions, you can compile and
link your COBOL, PL/I, C and C++, and Java programs, and assemble and link Assembler
programs, as well as preprocessing and compiling your CICS and DB2 programs.

» Provides a CICS utility transaction that enables you to control debugging in the CICS
environment.

» Provides an interactive, full-screen 3270 system-based terminal interface with four
windows that enable single-step debugging, dynamic patching, and breakpoints:

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

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

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

Chapter 1. Application development tools for System z: An introduction 5



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

» Using the Debug Tool Utilities and Advanced Functions source window, you can monitor
application code while an application runs. You can also debug applications written in a
mix of COBOL, C, C++, PL/I, or Java languages without leaving the tool. You can include
Assembler programs in this mix and, using the disassembly view, you can debug
programs compiled with the NOTEST compiler option or applications that include other
languages. You can use commands to dynamically patch or alter the value of variables
and structures and to control the flow of an application.

With Debug Tool Utilities and Advanced Functions, you can debug Enterprise COBOL and
Enterprise PL/I applications that have been compiled with standard or full-optimization
compiler options. You can also analyze your load modules to help you identify candidate
OS/VS COBOL programs for conversion and then convert these OS/VS COBOL applications
to Enterprise COBOL. These applications then can be compiled and debugged to extend the
life of your existing code. Debug Tool Utilities and Advanced Functions software also provides
coverage tools that enable you to conduct analysis on your test cases to determine how
thoroughly they validate your programs.

1.4 IBM Fault Analyzer for z/OS

Fault Analyzer for z/OS provides the information you require to determine the cause, and
assist with the resolution of application and system failures. Integrated support for Java and
IBM WebSphere Application Server for z/OS gives Fault Analyzer expanded application
coverage and related business value beyond traditional applications. You can use this one
tool to assist in composite-application abend analysis, including 64-bit DB2 Universal
Database support. It helps you repair failures quickly by gathering information about an
application and its environment at the time of failure.

1.4.1 Highlights

6

Here we summarize the main features of Fault Analyzer for z/OS:
» Provides a detailed report about program failures to help you resolve them quickly

» Includes a fault-history file that enables you to track and manage application failures and
fault reports

» Offers a view of storage contents, trace tables, and terminal screen images at the time of
failure to help speed corrective action

» Provides the ability to customize message descriptions to be used in application-failure
reports

» Supports all z/OS subsystems and compilers
» Provides integration with Rational Developer for System z

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

IBM Application Development and Problem Determination



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

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

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

Integration with Rational Developer for System z allows application developers to work with
fault entries directly from their development environment, and also allows Debug Tool and
Fault Analyzer to share common source files without redundancy.

1.4.2 Support for IBM subsystems

In the following sections, we discuss the support available for IBM subsystems.

CICS

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

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

DB2

Detail of the last SQL activity is provided, along with plan and security information.

IMS

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

You can optimize the processing of dumps within the IMS environment, and speed up the
processing of duplicate dumps.

WebSphere MQ

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

WebSphere Application Server
Support for the latest versions of WebSphere Application Server and Java is provided.

1.4.3 Analysis options

Fault Analyzer provides three modes to help you better track and analyze application and
system failure information:
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Real-time analysis

When an application failure occurs, the Fault Analyzer exit starts real-time analysis. After
failure processing, you can view the analysis report in the job output or through the Fault
Analyzer ISPF or RDz interface.

Batch reanalysis

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

Interactive reanalysis

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

1.5 IBM File Manager for z/0S

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

Extending the standard browse, edit, copy, and print utilities of ISPF, File Manager not only
contains tools that support personnel will find useful, but also delivers enhancements that are
designed to address the requirements of application developers working with files containing
structured data. Also, because the basic features of the File Manager editor and the
ISPF/PDF editor are deliberately almost identical, you can take advantage of extra features
without having to relearn fundamental skills.

1.5.1 Highlights

8

Here we summarize the main features of File Manager for z/OS:

» Includes a File Manager editor that maintains the same general look and feel across both
view (read-only) and edit functionality in all of the key areas, whether they are traditional
z/OS datasets, CICS resources, or data stored in a DB2 or IMS database.

» Provides the ability to define record and field properties in the same manner as your
application programs, that is, by using your existing 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.

» Enhances usability by providing the ability to define fields describing your data even when
you do not have an existing copybook, by using dynamic templates.

» Supports development and production through extensive editing, browsing, and batch and
interactive utility capabilities.

» Provides the ability to find, create, browse, copy, edit, print, format or reformat data files in
the most-popular z/OS file formats. Not only can the same data mapping be applied as
your applications use, but by the usage of File Managers templates, filtering can easily be
applied to these operations based on the content of fields in your data. The template
concepts of identification and selection criteria provide a simple to use, yet flexible
interface for providing the simplest to the more complex of criteria.
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» Provides data scrambling support to provide for certain forms of data protection.

» Provides integration with Rational Developer for System z.

1.5.2 File Manager components

In this section we describe the main components of File Manager.

Base component

The base component manages z/OS data sets, such as queued sequential access method
(QSAM), VSAM, partitioned data sets (PDS and PDSE) and IBM z/OS UNIX System Services
hierarchical file system (HFS) files.

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

This component supports QSAM, VSAM (including IAM - Innovation Access Method files),
PDS and HFS datasets, including support for double byte character set (DBCS) data in these
data sets.

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

DB2 component

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

Database management abilities (such as create and drop objects, copying data within DB2,
handling privileges and import/export) and an editor for DB2 tables and views (in either read
only or update mode), encompassing all the usual Insert, Delete and Update functionality one
typically requires in a database application.

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

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

Getting data out of, or back into DB2 to or from QSAM or VSAM files is also provided for by a
powerful utility that allows the export of DB2 data in a number of formats including the
external format used by the DB2 UNLOAD utility, the format used by the DB2 sample unload
program DSNTIAUL, a tailor able File Manager export format with multiple options to control
handling of NULL values and options for various column data types, and a delimited text
format, such as comma-separated value output.

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

IMS component

With File Manager’s IMS component, accessing data stored in an IMS database also
becomes very easy. Although the database storage concepts are different than DB2, File
Manager still delivers a similar look when viewing or editing your data and creating and
saving customized queries is just as easy as the other components.
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Using record structures defined in COBOL or PL/I copybooks, just like the BASE component,
the File Manager IMS component enables you to view or edit IMS segments displayed with
formatting according to their individual field data types. You can find and change data across
an entire database hierarchy or in specified segments and fields.

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

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

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

CICS component

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

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

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

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

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

1.5.3 SOA support

10

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

File Manager provides a plug-in for integration with Rational Developer for System z, allowing
all aspects of Web-service (and traditional application) development to be undertaken from
the same developer tool.
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File Manager is enhanced to provide a scrambling algorithm that modifies data in a field while
maintaining its system data type. Scrambling is intended to de-identify (disguise) personal
information in different ways for different data types. The goal of repeatable scrambling is that
application relationships based on equality tests can be maintained, if desired, even after the
data is scrambled. A number of standard algorithms are provided to give the user complete
control over the type of scrambling performed.

1.6 Optim MOVE

IBM Optim MOVE for DB2 and IBM Optim for Legacy for z/OS are components of the IBM
Optim solution for the z/OS environment. Optim enables you to assess, classify, subset,
archive, store, and access enterprise application data. Optim uses the relationships defined
in the DB2 Catalog, where available, and supplements these relationships with those defined
in the Optim (OPT) Directory. Optim runs as a TSO/ISPF application and incorporates familiar
ISPF commands. Optim handles any number of tables and relationships, regardless of their
complexity.

Using the features in Optim, you can:
» Isolate historical data from current activity and safely remove it to a secure archive.

» Access archived historical data easily, using familiar tools and interfaces.

» Restore archived data to its original business context when it requires additional
processing.

» Create realistic test data.

Optim helps you achieve these benefits with the following components: ACCESS, ARCHIVE,
MOVE, and COMPARE. This section introduces MOVE and Move for Legacy. A reference to
Move includes Move for Legacy.

1.6.1 Test data management

IBM Optim MOVE offers comprehensive test data management capabilities for creating
realistic, right-sized test databases, protecting data privacy in vulnerable development and
testing environments and validating test results. You eliminate costly cloning processes and
correct defects early in the development process, where they are cheapest and easiest to fix.
Most importantly, Optim scales to meet your development and testing requirements, across
applications, databases, operating systems, and hardware platforms.

The Optim test data management capabilities provide an efficient alternative to database
cloning, allowing you to create development and testing environments that are sized
appropriately.

MOVE is a relational facility used to copy or move sets of relationally intact data from multiple
source tables to corresponding destination tables. Move for Legacy allows you to perform the
same processes, using data in IMS, Virtual Storage Access Method (VSAM), or sequential
files.

MOVE is indispensable when:

» Creating test data that is a relationally intact subset of existing production data.

» Copying related sets of data to an “area” where any problems can be resolved. Then, the
corrected data can be re-introduced to the production data.

» Migrating subsets of data that require data transformations as part of the Migration.
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Programmers and database administrators (DBAs) are no longer required to spend hours
writing programs to accomplish these tasks. Instead, MOVE provides an interactive utility to
prompt for the necessary information and perform the task.

Because MOVE runs as a TSO/ISPF application, the Help and Tutorial facility in ISPF are
also supported. Menu-driven prompt screens or panels are used to specify which data to
obtain and which process to perform. Intelligent screen handling technology provides
simultaneous display of multiple tables, pop-up windows, cursor-sensitive online help, and
tutorials.

Tables

Throughout the Optim documentation, the term “tables” refers to not just to DB2 tables, but
also to views, aliases, and synonyms, as well as to Legacy Tables that describe data in IMS,
VSAM, or sequential files.

1.6.2 Processing flow

12

To copy a set of related data, you define the source of the data and the destination. The
source is defined in the Extract Process and the destination in the Insert Process.

Extract process

An Extract is the process of copying data from one table or a set of related tables to an
“Extract File.” An Extract File is a sequential file that contains the extracted data and
information about that data. The supporting information defines the characteristics of the
data, and optionally includes the object definitions for that data. (Object definitions are the
definitions for tables, keys, indexes, and so forth.) An Extract File can be used repeatedly to
create new databases or to refresh existing databases.

To perform an Extract Process, you must specify:

» The names of the tables from which data is extracted and the name of the Start Table or
the table used as the starting point for the process.

» The relationships between the tables to be used for the extract. By default, all
relationships are used. Note that, if an unload program is available, you also can indicate
whether it is to be used to extract the data.

To identify or limit the rows to be extracted, you can use:

» Selection criteria for any table
» A list of rows in the Start Table
» A selection factor and maximum row limit

Table definitions (DB2 and Legacy) and column definitions are always extracted. You can
also extract subordinate definitions as follows:

Primary Keys ¢ Column Field Procedure Names
Relationships ¢ Triggers

Indexes * User Defined Types

Views * User Defined Functions

Aliases * Stored Procedures

Synonyms

vyvVvyVvYyVvYYvYyy
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Access Definitions

The information that identifies the data for the Extract Process — table names, relationships,
and selection criteria — is stored in an Access Definition, which is copied to the Extract File.

A named Access Definition is available to all components of Optim. You can also define an
unnamed, temporary Access Definition to be used for a single Extract Process.

Next we describe the various Access Definitions.

Insert Process

After an Extract File is created, the data in the file can be inserted into the destination tables.
These tables might or might not reside in the DB2 subsystem from which they were extracted.

Table Maps

A Table Map matches source tables to destination tables. Using a Table Map, you can
exclude individual tables from processing and map tables with dissimilar names. You can use
one or more existing Table Maps (APPLY command) as the basis for a new Table Map, or
define the Table Map at the same time you define other specifications for the process.

When the names and attributes of columns in the destination table match those of columns in
the source table, MOVE automatically inserts the data. If the columns do not match, you can
use one or more Column Maps to tell MOVE how to insert the data.

Column Maps

A Column Map matches source and destination columns that have different names or
attributes. You can also use a Column Map to provide default values, or specify literals,
constants, expressions and exit routines used to populate destination columns. Although
MOVE automatically handles many transformations, you can use custom exit routines for
more complex processing.

Create Object Definitions

MOVE generates the appropriate SQL DDL statements to create destination tables that do
not exist. These tables can be created as part of the Insert or in a separate step, and the
created tables can be identical to the source tables and columns, or you can modify the table
definitions.

Other object definitions, such as primary keys, relationships, indexes, etc., that have been
extracted with the data can be created by request also.

Insert processing
You can choose the type of processing for all tables as a group or by table:
» If you select Insert processing: A row in the Extract File is inserted when it does not

already exist at the destination. However, if the row exists, the row to be inserted is
discarded.

» If you select Update processing: A row in the Extract File replaces or updates a matching
row in the destination. However, a source row that does not match a destination row is not
inserted.

» If you select both Insert and Update processing: New rows are inserted and existing rows
are updated.
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Other processes
In addition to Extract and Insert, MOVE includes the following other processes or facilities:

>

Load Process: To insert large volumes of data, the Extract File can be transformed into a
DB2 Load or other load format to be used with a Load Utility.

Create Process: The object definitions in the Extract File can be used to create any and
all objects (tables, primary keys and relationships, indexes, etc.) without inserting source
data.

Convert Process: The data in the Extract File can be transformed according to
parameters in the Table Map and Column Maps and saved as modified. Conversion is
useful for masking source data or creating consistent, refreshable test data.

Retry: Retry can be executed for one or more rows in the Extract File that cannot be
inserted. A row that cannot be processed is marked as discarded. The Retry Process
attempts the previous operation for the discarded rows only.

Restart: Restart can be executed when a process does not complete successfully. A
process might terminate unexpectedly due to resource restrictions, such as space
allocation or time limitations. Using Restart, the process is restarted from the last commit
point. MOVE tracks the most recently committed row in the Extract File and restarts the
process with the succeeding row.

Browse: The Extract File can be browsed. Browsing is useful for reviewing the error
status of individual rows or for verifying the data in an Extract File.

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

IBM Workload Simulator has these benefits and features:

»

>

»

>

Helps prepare your networks for peak transaction volumes

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

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

Offers several options for creating scripts to use in simulations

Provides screen images, data, and reports during simulation

Helps testers compute and analyze test results

You can run WSim on MVS™ in batch mode, as a procedure, using the more user friendly
WSIm/ISPF Interface, or under TSO.
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1.8 Rational Developer for System z

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

1.8.1 Support for the IBM problem determination tools

In this section we discuss the IBM problem determination (PD) tools.

Remote compile generation

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

Debug Tool Utilities and Advanced Functions (DTU&AF)

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

» Batch
» TSO
» CICS

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

» DB2 (including stored procedures)

» WebSphere Application Server

The debugging sessions are cooperative. The remote distributed debugger resides on the
workstation and interfaces with the IBM Debug Tool Utilities and Advanced Functions, which

runs on the host with your application. The workstation interface communicates with the host
z/OS products through TCP/IP.

File Manager
File Manager (FM) integration enables access to:

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

Fault Analyzer
Fault Analyzer (FA) integration allows users to:

» Browse FA abend reports
» View dump selections relating to abends

» Annotate reports for future reference or to share comments with other users who browse
the same reports
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1.9 IBM problem determination tools at a glance
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IBM problem determination tools include Application Performance Analyzer, Debug Tool
Utilities and Advanced Functions, Fault Analyzer and File Manager. These tools, along with
Optim MOVE and Rational Developer for System z, are designed to help ease the burden of
developing, testing and supporting service-oriented and composite applications across
complex IBM System z environments.

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

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

The IBM Problem Determination Tools have functionality that compliments each other as well
as the other tools in the IBM Software portfolio. In this chapter, we describe these functions.
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2.1 Debug Tool Integration with Rational Developer for System z

The IBM Debug tool Debug Tool Utilities and advanced functions (DTUAF) can interface with
RDz to provide an interactive source debugging of z/OS applications. DTUAF helps you
debug applications running in a variety of environments, such as CICS, IMS, DB2 stored
procedures, and UNIX System Services.

In this section we cover the integration of DTUAF with the RDz interface, and how this
integration can help ease the process of developing applications for System z. DTUAF is
composed of complimentary products which enable symbolic debugging of COBOL, PL/I, C,
C++, and High Level Assembler (HLASM) code. The symbolic information that is made
available in the debugging perspective includes entry point names, variable names, labels,
and registers including general purpose registers as well as floating point registers.

The debugger allows you to control the execution of your program by setting breakpoints,
suspending launched programs, stepping through your code, and examining the contents of
variables. The debugger has a client/server design so you can debug programs running
remotely on other systems in the network as well as programs running locally on your
workstation. The debug client runs inside the workbench on your workstation, while the
debugger server runs on the same system as the program you want to debug. This could be a
program launched on your workstation (local debugging) or a program started on a computer
that is accessible through a network (remote debugging).

2.1.1 Debugging COBOL, PL/l, Assembler, and C++ Programs
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The most dramatic difference between Debug on 3270 and Debug on RDz is the graphical
user interface (GUI). While the 3270 provides access to a superset of the tool’'s functions,
RDz provides a GUI front end to a large amount of Debug’s capabilities, and has access to a
3270 emulator for those functions not currently available with the interface. In order to use an
interactive debugger we have to tell the debugger where to interact with us (the end user). We
could use a VTAM® screen (also known as a green screen), but this is not necessary
because we can route the interactive debug session to RDz. To do this, go to the debug
perspective and ensure that RDz is listening for an interactive debug session and determine
the IP address of our client to direct the debug session to our RDz client. To switch to the
debug perspective, use the Window pull-down (Window — Open Perspective — Other) in the
Open Perspective pop-up and select Debug.

When working with RDz, you can use a z/OS-based debugging engine to debug code in an
MVS subproject, or you can use a workstation-based debugging engine to debug code in a
local project. For the z/OS based you must be in online state, and when working on a local
project you can work remotely. The user's experience for both is very similar, and the following
tasks can be executed on the source code during your debug efforts.

After launching a debug session, there are debug views available that provide access to a
variety of debug tasks. Views that are available for debugging are listed in Table 2-1.

Table 2-1 Default views for the debug perspective

View Description

Debug view Allows you to manage program debugging
Debugger Displays source for your program

editor
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View Description

Breakpoints Offers a convenient location for setting and working with breakpoints.
view

Variables view | Contains a list of all variables in your application and which allows you to edit
variables

Registers view | Displays registers in your program.

Monitors view Provides a convenient location for working with variables, expressions, and
registers that you choose to monitor.

Modules view Displays a list of modules loaded while running your program.

Debug Allows you to issue commands to the debug engine, view output from the engine,
Console and see results of commands that you have issued.

Memory view Allows you to view and map memory used by your application.

Call stack

A call stack is a dynamic stack data structure which stores information about the active
subroutines of a computer program. A call stack is often used for several related purposes,
but the main reason for having one is to keep track of the point to which each active
subroutine should return control when it finishes executing. With RDz, when a program is
suspended, the Call Stack is shown (Figure 2-1).

%5 Debug &2 . Servers O [ @ & | 3 - 33 @

= i SAM1 [Remote Compiled Application]
=@ Platform: 05/390(R) Connection: 9.39.64.151:1088
= Thread:1 (Runnable )

—iSAMI1: 01

R

) Process: 536916392 Program: SAM1

Figure 2-1 Call Stack

Setting and learning breakpoints at a specific line

Breakpoints are temporary markers that you place in your executable program to tell the
debugger to stop your program at a given point. When a breakpoint is encountered, execution
suspends at the breakpoint before the statement is executed, at which point you can see the
stack for the thread and check the contents of variables, registers, and memory. You can then
step over (execute) the statement and see what effect it has on the argument.

To access the wizards for setting breakpoints, right-click in the Breakpoints view and select
Add Breakpoint from the pop-up menu. This will expand to a menu that allows you to choose
the breakpoint type that you want to set. When you use the wizard to set a breakpoint, you
can specify optional breakpoint parameters and set conditional breakpoints.
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The breakpoint types in Table 2-2 are supported when debugging System z applications.

Table 2-2 Breakpoint descriptions

Type Description

Statement Triggered when the statement they are set on is about to be executed.
breakpoints

Entry Triggered when the entry points they apply to are entered.
Breakpoints

Address Triggered before the disassembly instruction at a particular address is executed
Breakpoints

Watch Triggered when execution changes data at a specific address.
Breakpoints

Load Triggered when a DLL or object module is loaded.
Breakpoints

Exception Triggered when an exception that is recognized by the debugger is thrown.
Breakpoints

Exception breakpoints are set in the Breakpoints view by clicking the Manage Compiled
Language Exception breakpoints push button and then selecting the exception type that you
want the debugger to catch in the Manage Exception Breakpoints dialog box. The exception
types that are available when debugging System z are TEST(ALL), TEST(ERROR), and
TEST(NONE). You can select only one of these selection types.

Statement breakpoints can be set in the Debugger Editor by double-clicking on the ruler area
to the left of a statement or by a right-click pop-up menu action - or they can be set by wizard
in the Breakpoints view. Entry breakpoints can be set in the Modules view by right-clicking an
entry point and selecting Set entry breakpoint from the pop-up menu — or they can be set by
wizard in the Breakpoints view. In addition, you can right-click the debug target (or one of its
threads or stack frames) in the Debug view and select Options — Stop At All Function
Entries from the pop-up menu to stop at all entry points (this option is also available in the
Breakpoints view pop-up menu). All other breakpoint types are set by wizard in the
Breakpoints view.

A list of all breakpoints (for all debug sessions) is displayed in the Breakpoints view, unless
you use the filter by debug target action or link the Breakpoints view to the Debug view. To
filter out breakpoints that are not related to the current debug session, click the Breakpoints
view Show Breakpoints Supported by Selected Target push button. To link the Breakpoints
view with the Debug view click the Link with Debug View toggle - when this toggle is selected
and a breakpoint suspends a debug session, that breakpoint will automatically be selected in
the Breakpoints view.

The breakpoint entries in the list provide you, in brackets, with a summary of the breakpoints'
properties. With pop-up menu options, you can add breakpoints, remove breakpoints, and
enable or disable breakpoints. If you have Debug Tool for z/OS V6R1 or higher, you can also
edit breakpoint properties with a pop-up menu option. With push buttons in the Breakpoints
view, you can remove breakpoints.

Breakpoints can be enabled and disabled with pop-up menus in the Breakpoints view or the
editor and by check box in the Breakpoints view. When a breakpoint is enabled, it will cause
all threads to suspend whenever it is hit. When a breakpoint is disabled, it will not cause
threads to suspend.
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In the Breakpoints view, there are two indicators to the left of a set breakpoint. To the far left is
a check box which indicates if the breakpoint is enabled (when enabled, the check box
contains a check mark). To the near left, an indicator with a check mark overlay indicates a
breakpoint that has been successfully installed by the debug engine (if the breakpoint is
enabled, this indicator is filled — if the breakpoint is disabled, this indicator is not filled). In the
editor, statement breakpoints are indicated by an indicator with a check mark overlay,
indicating a breakpoint that has been successfully installed by the debug engine (if the
breakpoint is enabled, this indicator is filled - if the breakpoint is disabled, this indicator is not
filled).

Breakpoints must be installed before they will suspend execution. It is possible to add a
breakpoint that is not valid for the current debug session. This breakpoint will not be installed
until it is part of a debug session which includes a debug engine that will recognize the
breakpoint.

In the editor, statement and entry breakpoint indicators are displayed in the marker bar to the
left of the editor. Indicators for statement, entry, address, watch, and load breakpoints are
displayed in the Breakpoints view.

While in the Breakpoints view, the source editor will open to the location of a breakpoint if you
do one of the following actions:

» Double-click the breakpoint.
» Select the breakpoint and click the Go to File For Breakpoint push button.
» Right-click on the breakpoint and select Go to File from the pop-up menu.

Step procedures

After the code is suspended, you are able to use the stepping procedures, which allows you
step through the execution of the program line-by-line using the step controls you. While
performing a step operation, if a breakpoint or exception is encountered, execution suspends
at the breakpoint or exception, and the step operation ends. You can use step commands to
step through your program a single instruction or location at a time. The available step
commands are listed in Table 2-3.

Table 2-3 Step actions

Command Description
Step Over Called functions run without stepping into it.
Step Into Program runs to the next hook or statement.

Animated Step | The debugger issues a step into action repeatedly. You can control the delay
Into between each step by selecting the Animated Step Into icon down-arrow.

Step Return Program runs to the return point (just after the call point).

Select the Step Into command to step into the next statement at the currently executing line
of code. As you step through the program, the line of code that you are currently executing on
will be highlighted as shown in Figure 2-2. The values of the variables that are currently being
used are shown and will change as the code executes.
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LACCEPT CURRENT-TIME FROM TIME.
DISPLAY 'SEM1 STARTED DATE = ' CURRENT-MONTH '/°'

B 2
o oon
(VNN

254 CURRENT-DAY '/' CURRENT-YEAR ' (mm/dd/yy)'.
255 DISPLAY ' TIME = ' CURRENT-HOUR ':'

256 CURRENT-MINUTE ':' CURRENT-SECOND.

257

Figure 2-2 Current line of execution

Select the Step Over command to step over the next method call (without entering it) at the
currently executing line of code. Even though the method is skipped, as far as stepping is
concerned, it is still executed all the same.

Variable tools

Any function or program executes to change data in an expected way, so a key part of
debugging is to locate and determine if the program is acting on the data correctly. The first
step is finding a variable. Locating and determining its value in a complex program while
debugging can be a tedious. RDz and debug have a couple of solutions for this. In one
method, when a breakpoint is set and the program is suspended, you can use the Hover
feature. This feature allows you to see a variable’s current value by placing the mouse pointer
over the variable name while the program is suspended.

DDS0200.ADLAB.SYSDEBUG(SAML) &

Line 257 Column 45 Insert Browse

————+————1————+————2—————————3————+————4————————5————+————6————+————'}‘——-
251 ACCEPT CURRENT-DATE FROM DATE.
252 ACCEPT CURRENT-TIME FROM TIME.
253 DISPLAY 'SAM1 STARTED DATE = ' CURRENT-MONTH '/'
254 CURRENT-DAY '/' CURRENT-YEAR ' (mm/dd/yy)"'.
255 DISPLAY ' TIME = ' CURRENT-HOUR ':'
256 CURRENT-MINUTE ':' C:RRENT_SECqCURRENFHOURz13
L2
258 PERFORM 500-OPEN-TRAN-AND-RPT-FILES.
259 PERFOEM B00-INIT-REPORT

PERFOEM 100-PROCESS-TRANSACTIONS
UNTIL WS-TRAN-FILE-EQF = '¥'

Oh O On
[na =

[R5 A R

Figure 2-3 Variable “Hover” Feature

You can also set up a variables window that will show the variable name and its value as you
step through the program. To open the variables window, you go to Window in the top tool bar,
select Show View, then near the bottom you see Variables. You can also press ALT+SHIFT+
Q, V, and a window will pop up near your Breakpoints window, looking somewhat like

Figure 2-4.
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Figure 2-4 Current variable value display

In the Variables View, you can dynamically change the variable values as you step through
the code. This will allow you to enter correct data into the variable for testing the rest of the

program.

2.1.2 Right-clicking in the code space

During a Debug session, the “right-click” is your access to many features. Right-clicking in the
code space during a debug session gives access to functionality that is useful in debugging

source code.

Table 2-4 Right-click menu in the code space

or Entry Point

Action Name Description Hot Keys
Find Text Enter a string of characters to find within the code. CTRL+F
Find Function Enter the name of the function or entry point that you are CTRL+F10

searching for.

Expression®

Add Watch Set up a “Watch Breakpoint” with the wizard that pops up. Set up
Breakpoint number of bites to watch and frequency.
Monitor Select thread that has the expression you want to monitor, and

the tool places a monitor in the monitor tab

Lookup Path

Monitor Allows you to add a new memory monitor, which lets you view

Memory and change contents of memory or memory areas used by your
program.

Edit Source Edit the path used to locate source files.

Change Text Allows you to enter the name of an overriding file for the source.
Files
Switch Views Change views.
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2.2 Fault Analyzer Integration with Rational Developer for

System z

The Fault Analyzer plug-in is the newest addition to the suite of Rational Developer for
System z tools that help you control every part of the software design and deployment
process. The plug-in simplifies abend analysis by connecting to a remote IBM z/OS system
and displaying the result of the analysis in the familiar workspace.

2.2.1 Fault Analyzer Artifacts view

24

The Fault Analyzer Artifacts view (Figure 2-5) enables you to register a set of history files that
can be browsed to identify the cause of failures in your applications, and to monitor the
contents of history files to alert you when a failure occurs in one of your applications.

History files are organized in a tree structure in which the root of the tree is FA Artifacts; which
contains children that represent different mainframe systems. Each system node potentially
contains two children, one for containing all history files for the system and another for
containing the view information. When you double-click on a history file element, all fault
entries contained in the selected history file are displayed in the Detailed View (page 5).

A view is a Fault Analyzer concept that enables you to group a set of history files. When you
select a view element, fault entries contained in all history files defined in the selected view
are displayed in the Detailed View.

Note: A view enables you to group a set of history files, as well as to define the column
layout for the Fault Entry List display in the ISPF environment. However, the column layout
information defined in the view definition is ignored by the Fault Analyzer Integration
feature at this stage.

Views must be defined on the host and retrieved using Retrieve View Information action from
the context menu in the Fault Analyzer Artifacts view (FA Artifacts). See the section, “Setting
up views,” in the Fault Analyzer User's Guide and Reference, SC19-1253.
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Figure 2-5 FA Artefacts view

When you invoke the Fault Analyzer ISPF interface, a set of history files that you are using is

stored as part of your ISPF profile information. To retrieve the information of your

last-accessed history files:

1. In the FA Artifacts view, right-click on FA Artifacts and select Retrieve Last Access

History Files.

2. When the Retrieve ISPF Profile dialog displays, use the arrow for the drop-down menu to

select the following information for these fields (also see 3-7):
— Existing RSE Connection: PTHAPC1 ISPF Profile Name:

USERID().APC1ISPF.ISPPROF

— Temporary DSN: USERID().FA.COPY.ISPF.ISPPROF
— Exec Name: IDIC1.V7R1MO.SIDIEXEC(IDICSXDS)

— FA Application ID: IDA
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See Figure 2-6 for an example of information retrieval.

-

F& Application ID

Retrieve ISPF Profile

Specify the following information to retrieve information stored in ISPF profile.

Existing RSE Connection FTHAPC1 y.
ISPF Profile Name USERID().APC 1.15PF.ISPPROF v
Temparary DSM USERID{).FA.COPY,ISPF.ISPPROF ¥
Exec Mame IDIC 1. V7R MO, SIDIEXEC{IDICSEDS) v

DA |

Figure 2-6 Retrieve ISPF Profile pop-up

Table 2-5 describes these fields.

Table 2-5 Retrieve ISPF Profile field descriptions

Field Names Description
Existing RSE Name of the RSE (remote system explorer) connection profile. The ISPF
Connection profile information is retrieved from the specified host.

ISPF Profile Name

Name of a data set that contains your ISPF profile.

Temporary DSN

Name of temporary data set that is used to copy your ISPF profile. You must
have permission to allocate and write to the data set.

Exec Name

Data set name that contains REXX™ (Restructured Extended Executor, or
exec) to retrieve your ISPF profile information. The default location is
IDI.SIDIEXEC(IDICSXDS). Some customization is required after the
host installation (refer to the exec for further information).

FA Application ID

Application ID of Fault Analyzer installation on the host. The default value is
IDI (for initial domain identifier).
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Table 2-6 provides a summary of all actions available in the FA Artifacts view.

Table 2-6 FA Artifacts View actions

Action Name

Description

Add new history file

Enables you to add a history file from a particular host to the view.

Retrieve last
accessed history file

Enables you to retrieve the set of history files you last used on the host, based
on the information stored in your ISPF profile.

Retrieve view
information

Enables you to retrieve information about views, which are stored in a data set.

Delete from view

Deletes the selected item from the view.

Populate/refresh
history file

Refreshes the cached information about the selected history file.

Configure history file
monitor

A history file monitor can be configured to monitor the changes made to a
history file on the host. Whenever changes are made to the selected history
file, the user is notified.

Set encoding

Enables you to specify the encoding for the selected system. That is, the
language option used when the fault entry was created.

2.2.2 Detailed view

The Detailed view (Figure 2-7) displays the summary of fault entries contained in the selected
history file or view in the FA Artifacts view. This view gives you a quick summary of what is
happening on your system (history file-centric view of the system). The column headings are
configurable, depending on your preference and area of your interest.

€% Default 1

Lookup | Remote Systems | Remote System Details

Column Configuration ¥ =0

System Name ETHFAE1
Fault History File or View | pa,DCAT
User_ID Sysflob Abend I_Abend Job_ID -~
ZFAYDI C5CEO&50 SHAP SMAP JOB02428
BATOE0 ZFAYDI CSCBOG50 SMAP SMAP JOBD2428
BATO5030 PSTRAND FAE1 s0C8 s0C9 STC21518
BATOA031 PSTRAND FAE1 50C5 S0C8 STC21519
BATOA025 KEMICHI FAE1 L4035 L4038 STC21529
BATOG028 KEMICHI FAE1 SMAP SMAP STC21515
BATOE027 KEMICHI FAE1 SHAP SMAP STC21520
BA KENICHI FAE1 SHAP SNAP STC21520
BA RTURNER FAE1 nfa nfa T5J21505
BA t IDCBO740 AMDYMEL FAEZ 5522 5522 JOB03662
BA 23 SDIVPD32 AMDYMEL FAE2 s0C4 4039 JOB02938
BATOAO0Z2 AMNDYMEL FAE2 S0C4 L4039 JOB02934
BATOA021 SDIVPDE2 AMDYMEL FAE2 50C4 4039 JOB02932
BATOE020 SICBO110 AMDYMEL FAEZ S0CE L4039 JOB02930
BATO5015 SICBO100 AMDYMEL FAE2 sS0C8 L4039 JOB02928 M
£ ¥

Figure 2-7 Detailed view of fault entry summaries

From this view, you can invoke the Report browser (see 2.2.4, “Fault Analyzer Report

browser”). This will enable you to see the detailed analysis of the selected fault entry or to
invoke the Dump browser (see 2.2.5, “Fault Analyzer Dump browser”) to browse a hex dump

display of mini-dump pages stored in the selected fault entry.
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Table 2-7 shows a summary of all actions available from this view.

Table 2-7 FA Report browser action

Action Name Description

Browse report Retrieves the report associated with the selected fault entry and displays the
report. The report is cached locally after it is retrieved.

Browse mini-dump Retrieves the mini-dump pages associated with the selected fault entry and
displays the pages. When the pages associated with a fault entry are
retrieved, they are cached locally.

Delete cached data | Deletes the cached information for the selected fault entry.

Delete from view Deletes the selected item from the view.

Set encoding Allows you to select an encoding for the system where the selected history file
or view is located.

2.2.3 Working with older fault entries

For a Fault Analyzer Integration client to show fault entries in a history file correctly, the fault
entries must be created with the correct version of the Fault Analyzer feature, with the
appropriate set of options specified. In these cases, a fault entry cannot be displayed
correctly by using the Fault Analyzer Integration client:

» A fault entry was created by an older version of the Fault Analyzer.
» A fault entry was created without the WDZClient option.
» A fault entry was created by using the DeferredReport option.

In such cases, the Fault Analyzer Integration client detects the invalidity of the selected fault
entry and displays the Fault Entry Refresh dialog (Figure 2-8), so that you can refresh the
contents of the fault entry by rerunning the analysis with the correct set of options.

&) Invalid Fault Entry

The selected fault entry appears not to have the information required by RDz
.:‘"“‘tl'/ client to display the information correctly. Would vou like to refresh the
selected fault entry?

i Yes | [ Mo

Figure 2-8 Invalid Fault Entry pop-up

2.2.4 Fault Analyzer Report browser
The Fault Analyzer Report browser (Figure 2-9) is a multi-tabbed browser that displays the

report associated with the selected fault entry. The browser is typically invoked by running the
Browse Report action in the detailed view.
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Fault Summary

Module PSEM1, program PSAMZ2, offset X'Al0': Rbend S0CT7 (Data Exception)

Synopsis

IBM FAULT ANALYZER SYNOPSIS

B system abend 0C7 occurred in module PSAM1 program PSEM2 at offset X'A10'.

A program-interruption code 0007 (Data Exception) is associated with this abend
and indicates that:

A decimal digit or sign was inwvalid.
The abend was caused by machine instruction FAS4DOF82000 (ADD DECIMAL).
NOTE: Source code information could not be presented because the search for a

compiler listing or side-file was unsuccessful for program PSBEM2. The
source line # from the GONUMBER option is 109 for offset X'ARl0'.

Figure 2-9 FA synopsis of aBEND

Different parts of a report are organized by using tabs for categories that show along the
bottom of the screen. The tabs separate the report into these five categories and related
subcategories:

» Main Report:

— Fault summary section: A brief description of the fault, which includes the
hyperlinked source line number of the abending program (if possible) and the abend
code. If you click on the source line number, it displays the source code of the abending
program where the failure occurred (see 2.2.6, “Source code display” for further
information). If you click on the abend code, it displays the description
(see 2.2.7, “Lookup view”).

— Synopsis section: The synopsis section provides a brief description of the fault and
its analysis.

» Event Summary:
— The Event Summary is a list of all events, in chronological order.

— The Event details subsection provides detailed information about each event.
Additional information associated with the event, such as message description and the
contents of the program's working storage, are included in this subsection. The source
code information or failing machine instruction is also included here.

» Abend Job Information:

— This section provides information about the abending job associated with the real-time
invocation of the Fault Analyzer feature, such as:

¢ Abend date

e Time

e JobID

¢ Job name

e Job step name

e Execution environment

e Language Environment® runtime options
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» System-wide Information:

— This section contains, for example, console messages that are not identified as
belonging to any specific event or CICS system-related information, such as trace data
and 3270 screen buffer contents. Information about open files that could not be
associated with any specific event might also be included here.

— If there is no information in this section, then it does not appear in the report.
» Miscellaneous Information:

— Fault Analyzer options: Lists of the Fault Analyzer options that were in effect at the
time of the analysis.

— Prolog section: Information about the version, release, and modification level of the
Fault Analyzer, as well as the latest APAR (authorized program analysis report) or PTF
(program temporary fix) installed.

— Epilog section: Provides information about the invocation exists used and the
approximate amount of above-the-line storage allocated during the analysis, followed
by the fault ID assigned. It also includes the time and date when the report was
created.

See the Fault Analyzer User’s Guide and Reference, SC19-1253 for a comprehensive
description.

2.2.5 Fault Analyzer Dump browser
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Fault Analyzer Dump browser (Figure 2-10) is a multi-tabbed browser that enables you to
browse the mini-dump pages stored for the selected fault entry in a history file. This browser
is typically opened by selecting the Open Mini-Dump action against a fault entry in the
summary view. Mini-dump pages are the virtual storage pages that are accessed during
analysis and stored as part of a fault entry.

6% Fonz7a.md 53

Command P Browse Report Address History w

Dump Browser | User Note | Dictionary Data

Figure 2-10 Mini-dump
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Mini-dump pages are annotated with the key information that the Fault Analyzer found during
the analysis (dictionary data). This dictionary data includes information such as various
control blocks, modules, Multiple Virtual Storage (MVS) areas, and register values. A
summary of the dictionary data associated with the selected fault entry is presented in the
Outline view (Figure 2-11) or in the Dictionary Data tab within the Dump browser.

EE Outline &3 Properties ¥ =0

5
ontrol Blocks
1630E203 [CAA]
1638D0A6G3 [CIE]
16300588 [EDE]
1630DAE0 [EMSM]
16300000 [OCE]
16300140 [PCE]
1630CF45 [RCE]
1630F070 [SMCE]
D03CEESS [TCE]
+- Modules
=I- MVS Storage Areas
00500000 [CSA]
06807000 [Extended C54]
06207000 [Extended Modified LPA]
033DC000 [Extended Paged LPA]
01904000 [Extended SQA]
00C58000 [Modified LPA]
00CT7000 [Paged LPA]
QOFDADOD [R /O Mudeus]
OOFCEDDD [R/A Mucleus]
O0E 15000 [S0A]
+- Others

Program Storage
Register Values
User Motes

Figure 2-11 Mini-dump Outline view

2.2.6 Source code display

Fault Analyzer supports several different side-file formats to display the associated source
information of an abending program. One of the supported formats is called the LANGX file,
because it is produced by running IDILANGX utility program against a listing file produced by
a compiler.

The Fault Analyzer Integration option supports the source line display of the abending
program if the correct LANGX file was available during the analysis (see Figure 2-12). If the
correct LANGX file was available during the analysis of your abending program, the source
line number of the program is hyperlinked in the report. (The location of your LANGX file is
specified in the IDILANGX DD card in your job step.) When you click the source line number
(Line 17 in the example in Figure 2-12): PROCEDURE DIVISION), it retrieves the LANGX file
from the host and generates the source line for display. The source file opens in your favorite
editor in read-only mode, and the line where the abend occurred is highlighted.
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Figure 2-12 FA source code display

The location of LANGX files is specified in the IDILANGX DD statement in your job.

Alternatively, you are given an opportunity to specify the data set names containing your

LANGX files during the fault entry refresh process (Figure 2-13).

-

5

=

LANGX DSHs

Specify the name of one ar mare sequential or PDS(E) data sets holding side files.

Data set name(s) | KENICHL.TEST, IDILANGX

L OK ] [ Cancel

Figure 2-13 LANGX DSNs pop-up

32 IBM Application Development and Problem Determination




2.2.7 Lookup view

In the Lookup view, you can browse to the description about abend codes, messages, and
other miscellaneous information. Figure 2-14 shows the description of IMS user abend
U0002. You can browse the information in one of three ways:

1. Find the description for a particular abend code, message, or miscellaneous information
by navigating through the tree structure.

2. Type in a pattern name in the Search box. All matching abend codes, messages, and
miscellaneous information are displayed in the Results tab in the view. From the list of
matching results, you can browse to find the description.

3. An abend code associated with a particular fault entry is hyperlinked in the report view.
Click the hyperlinked abend code to display the description.

Default | 0 Logkup 52 Remote Systems Remote System Details

Program Interruption Codes
VEAM Feedhack Codes

Saanch ¥ Explanation | Results
00z

=i-Abend Codes
+ IMS User abend Codes ?:ffﬁ:_:,z-:, ,
% Language Envirgnment Uiser Abend Codes regiane, Th stege:,:_:::’ #lso ooour af
# CICS Usar abend Codes shutdan of the cantro region if 8 new dependant
F MG Aberd Codes region attempts to start,

? ..-Iessa:;es o System action: The dependent regons ane

=) Miggelanasus Infarme tisn abriorrmally terminated, =
# COBOL Fle Status
®-D82 System Operator Response: Follaw IMS restart
% 1M5 procedures.
* M Senes Problem determination:  Mone.
*
%

Figure 2-14 Lookup view

You can switch between English or Japanese descriptions for abend codes, messages, and
miscellaneous information.

1. Select the Language Setting action from the drop-down menu within the view.
2. When the Lookup Language Setting dialog displays, choose your preferred language.
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2.3 File Manager Integration for Rational Developer for System z

IBM File Manager for z/OS is a member of the IBM Problem Determination Tools suite, which
provides comprehensive tools for working with OS/390® data sets, DB2 data, IMS data, and
CICS data. These tools include the familiar browse, edit, copy, and print utilities found in ISPF,
enhanced to meet the requirements of application developers.

The IBM Rational Developer for System z (RDz) version 7.1 File Manager feature integrates
with IBM File Manager for z/OS (FM) to provide application developers with the ability to
browse and edit sequential data sets, partitioned data set members, and VSAM data sets of
type KSDS and ESDS in a workstation RDz environment. It can show records formatted
according to field layouts typically provided by COBOL COPYBOOKSs or PL/I include files.

In this section, we demonstrate the features present in the RDz File Manager to edit a data
set. We explain the steps required to configure RDz File Manager so that it can communicate
with IBM File Manager. Then we provide an example of using the RDz File Manager
Formatted Data Editor to edit a key-sequenced data set (KSDS).

2.3.1 Editing data set records using RDz File Manager

In this section, we demonstrate the basic flow of how to browse and edit records stored in a
data set using RDz File Manager. In particular, we demonstrate how to specify the record
format of the data stored in a KSDS data set using a COBOL COPYBOOK. The basic steps
we describe in this section should be the same in principal for other types of data sets such
as VSAM files and when specifying the record format of the data using a PL/I include or IBM
File Manager for z/OS template instead of a COBOL COPYBOOK.

Create a data set containing sample data

In this step, we create a key-sequenced data set containing the name and address
information of various people living in Australia. We submitted the existing JCL in
KENICHIL.TEST.JCL(BLDVSAM) to create the new dataset. Figure 2-15 shows the BLDVSAM
member being edited in the RDz LPEX editor. Notice that the key is defined to start at position
0 and have length 6 (KEYS(6 0)).
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Figure 2-15 BDLSM member creation

Copybook to describe the record format

In this step, we create a COBOL COPYBOOK that describes the format of records stored in
the sample data set. The sample COBOL COPYBOOK is shown in Figure 2-16 in the RDz
System z LPEX Editor. The sample COPYBOOK is a member of the partitioned data set
called 'KENICHI.TEST.COBOL.COPY' named 'MYDATA'. Note that all of the fields are
defined as alphanumeric (PIC X) except for the first one, which is defined as being zoned
decimal (PIC 9). The first field also happens to be the key field and has length 6 to match the

KSDS we created.
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) MYDATA I = B|[7ean
Line 1 Column 1 Ingert
-— (RN R R RS R —— Tmmmmpmmmmfmmmgmmnn
1 DCLRDBKIEBOL,
10 MYXEY PIC 9(6).
10 FILLER PIC X,
10 LASTNAME PIC X(18).
10 FIRSTNAME PIC X(12).
10 STREETADDR PIC X(25).
10 CITYNAME PIC X(19).
10 STATE PIC X(3).

Figure 2-16 LPEX Editor

Specify z/OS file mapping for the sample data set

In the Remote Systems view under MVS files, a list of data sets are listed with different icons
to indicate different types of data sets and their associated editor when you choose to browse
a data set. The association of a data set name and its preferred editor are specified in the
z/OS File System Mapping view (Figure 2-17).

By default, mainframe datasets matching the pattern **DATA will be given the tdat extension
when being displayed in the Remote Systems view. If you browse the file associations for tdat
files (Window — Preferences — General — Editors — File Association), they have
Formatted Data Editor by default. The data within these files will be displayed with the RD/z
File Manager Formatted Data Editor by default. In addition to editing tdat files, the Formatted
Data Editor will also be used to edit VSAM clusters by default whether or not they have the
tdat extension, because this is the only RDz editor currently capable of editing VSAM cluster
data.

If the default mappings do not match the naming conventions of your data sets, custom
mappings can be added as well. It is not necessary in this case because the data set we have
created is a VSAM cluster and it matches the **DATA pattern, with both of these conditions
causing the data set to be opened in the Formatted Data Editor, but we will add a mapping as
an example.

In the z/OS File System Mapping view, right-click and select Add Data Set Mapping.

Enter 'KENICHI.MYVDATA' as the mapping criterion and 'tdat' in the Other text box under
Workstation File Extension. Notice that the sample data set (‘'KENICHI.MYVDATA') now has
'tdat' as its preferred workstation file extension. If there are a few data sets that still do not
have the correct workstation file extension, the file extension can be forced by editing the
Extension field in the Mapping screen of the data set's properties dialog.
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Remate Error List| Remote System Details |+ 2/05 File System Mapping 22 Outine  Properties
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System: |PTHFAZZ V750 v

Mapping Criterion | Workstation File Extension | Transfer Mode Host Code Page

=MFS mfs text 18M-037 (inherited)

SDATA tdat binary 18M-037 {inherited)
**TEMPLATE tmpl binary 18M-037 (inherited)

**COBOL bl text (inherited)
**COBCOPY  cpy text {inherited)

=*PLI pli text (inherited)
**ASSEMBLE asm text (inherited)

*=*08] obj binary (inherited)

**L0AD exe binary (inherited)

CLIST cmd text (inherited)

EICL id text

**SIGYCLST cmd text

FFONTL id text

FHLISTING Ist text

*QUTLIST out text 18M-037 {inherited) =1

(<] I (2]
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Figure 2-17 Data Set Mapping view

Specify the data set's record layout

The Formatted Data Editor has to know the format of records stored in a data set in order to
display the contents in a meaningful way for application developers. For this example, we use
the COBOL COPYBOOK created in the previous step to describe the data. Right-click on the
KSDS containing the sample data (KENICHI.MYVDATA'). From the context menu, select
Properties. This brings up the Properties dialog for the selected data set in Figure 2-18.
Select Template Association. In this view, you can either specify the full name of the
template to use for the selected data set or you can browse through the data sets available in
your Remote Systems filter for the current target system. In this case, we simply browsed and

selected 'KENICHI.TEST.COBOL.COPY(MYDATA)'".

') Properties for KENICHI.MYVDATA

BEX

type filter text Template Assocdiation

Template Assodation
Info
Mapping

Fully qualified path:

Browse for Template/Copybook:

My Data Sets ;]

KENICHI, TEST,COBOL.COPY (MYDATA)

Known Templates and Copybooks only

O

[ KENICHLTEST.C
MICHI TEST.CLIST

-

[+

J-(Cffl KENICHL. TEST.COBOL

|°f MYDATA

[ roBKTEOL
)-[Zf) KEMICHIL. TEST.COPY
)-Cf) KEMICHI. TEST.IDILANGY
- [Zf) KEMICHL.TEST.JCL
)-[Cf) KEMICHI.TEST,JCLTEST

[y e

[+

- LR KEMICHL TEST.LISTINGC

[+

) KEMICHI. TEST.CLIST.CARMA

- KENICHI TEST.COBOL. COPY

- (Cff) KENICHL TEST LISTING.PLE

[

Figure 2-18 Data set layout selection
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In addition to using COBOL COPYBOOKS to specifying the record layout, you can also use
PL/I include files and IBM File Manager templates. File Manager templates are derived from
COBOL COPYBOOKSs, and PL/I includes them by compiling them under ISPF. They can
contain additional information such as identification and selection criteria. While browsing for
templates in the Template Association screen (Figure 2-19), the Known Templates and
Copybooks only option can be selected to filter out all data sets that do not currently have
the workstation file extensions for COBOL COPYBOOKSs, PL/I includes, or IBM File Manager
templates. In the RDz File Manager user interface and documentation, template is typically
used as a generic term to refer to all three of these dataset types. Refer to the IBM File
Manager User's Guide for further information about templates.

2.3.2 Editing the sample data set in the Formatted Data Editor

38

In this section we describe how to edit a data set using the Formatted Data Editor.

Opening the data set in the Formatted Data Editor

If we right-click on the sample data set ((KENICHI.MYVDATA"). Select Open With —
Formatted Data Editor. A progress dialog will appear while an IBM File Manager for z/OS
edit session is being started for the requested data set. After the IBM File Manager for z/OS
edit session has begun and the Formatted Data Editor has retrieved the initial data for the edit
session, the Formatted Data Editor will appear (Figure 2-19).

% KENICHLMYVDATA 2

Template Associated: KENICHI, TEST.COBOL.COPY(MYDATA)

Table / Single | Character

Figure 2-19 Data Editor
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Table and Single Modes
Notice that, in the default Formatted Data Editor interface:

» The template that is providing the record layout for the session is listed near the top after
Template Associated.: .

» A tabular view of the data is provided below the name of the template that has been
associated. This is called the Table Mode:

— Each row in the table represents one record in the data set.

— The fields within each record are formatted correctly in columns with the appropriate
headings for each column being based on the information specified in the COBOL
COPYBOOK.

— As defined when creating the KSDS, the first field contains the KSDS key. To better
highlight them, key fields are displayed in blue instead of black.

— The first field has also been displayed in a simplified numeric format. For example, the
first field actually contains 000100, but this has been simplified to 100 for display,
because this is a zoned decimal field.

» A single record's data is displayed at a time in the lower part of the editor. This is called the
Single Mode.

— All modes are synchronized. Changes made in one mode will be immediately reflected
in all others.

— Single mode can be removed from view by clicking on the button that is circled in
Figure 6. Its size with respect to the table mode can also be changed by dragging the
divider between them up or down.

— The up and down buttons on the right side of the single mode will move the selected
record up or down. The change in selection will also be displayed in the table mode.

Character Mode

At the bottom-left of the editor, there are two tabs. By default, Table/Single is selected. By
clicking on the tab marked Character, the Character Mode can be enabled. When in
Character Mode (Figure 2-20), the records are treated as if they contain exclusively
alphanumeric data.

The record layout described in the template is not applied to the records. If data in the records
is not alphanumeric and cannot be displayed as such, a box character will appear to
represent the non-displayable character. If a data set is opened without a template being
associated with it, the table mode will display data in the same way as character mode does
for all data sets. Because this mode is less useful for basic editing operations, we will return to
the Table/Single mode tab for the rest of the example.
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\Wssociated: KENICHI, TEST, COBOL. COPY (MYDATA)
WSHLEY GLENN CHATSWOOD HSW
B CRNBERERR RCT
WATSON oM CARLTON VIC
GIBS50N NICK 2 CAULFIELD VIC
) HOWARD SHARCON 3 NORTHEOQURNE SYDNEY HSW
) FRANCIS JOANNE 56 MORT S5TREE SUBIACC WA
) BNDERSON GLYNN 30 FAIRFIELD HSW
) FCRD MUORRAT VIC
) LYCHS MATTHEW WA
) SHMITH ELEN RCT
10 YCNG EAUL HSW
) MENDOZA CAMERCHN SR
) ZECN RCT
40 RANGEL 7 WA
) FRANELIN 3 HSW
) FUO 2 HNSW
ROBERTSON 17 ACT
CRREY 23 WA
JOHNSON 123 DRYANDRR STREET N5T
"""" SMITH 32 KUNZEA S5TREET VIC

Figure 2-20 Character Mode

Field metadata

In Table and Character modes, the record layout field metadata will be displayed when the
mouse hovers over the column header. In Figure 2-21, we see that the first field is field #2
from the associated copybook, MYKEY, that it is a zoned decimal field (ZD), that it starts at
position 1 in the dataset and is 6 bytes long, and that it contains KSDS key data. Likewise, if
we were to hover over LASTNAME, we would see that it is field #4 from the copybook, that it
is alphanumeric (AN), that it starts at position 8, and that it is 18 bytes long.

& KENICHLMYVDATA &2

Template Assocdated: KEMICHI. TEST. COBOL. COPY {(MYDATA)

MYEEY ILLER LASTHAME

000 &2 ASHLEY

D00 AM 1:6 MTILILS
WALTSON
GIBSOM
HOWLRD

FRAMCIS
ANDERSON

FORD

Figure 2-21 Field metadata

Editing a field

To edit a field, simply select it with the mouse, and modify the contents. In the current
example, changes to the first field must be numeric. If invalid data is entered for a given field
type, the error will be displayed near the top of the editor as shown in Figure 2-22. If there is
an error in the entered data, the change to the field cannot be saved. The field contents will
be reverted to their previous value if Enter is pressed while there is an error in a field.
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22108 Projects - KENICHI.MYVDATA - [BM Rational Developer for System z

BEX

File Edit Navigate Search Project Data Run Vindow Help

Figure 2-22 Data Error

CEI T E  Hex MoveWindowlp MoveWindonDown | 35t @ Qv i 4 B @G G ﬁ‘ﬁ:uos Pojects |
& EMICHLMYVDATA £ =4
Template Assaciated: KENICHL TEST, COBOL.COPY (MYDATA) @ Tnvalid character in field

MYREY| FILLER LASTNRME FIRSTNAME STREETADDR CITYNRME STAIE ]
10 LEHLEY GLEHN 27 MAIN STREE CHATEWOCD NSW
apﬂ MILLS BILL 105 TORRENS STREET CANBERRR ACT
30 WATSON M 12 GIRRAHWEEN 5T CARLICN VIC
40 GIBSON NICK 227 FARRER STREET CAULFIELD VIC

If the new contents of the field are valid, the change will be allowed and maintained. For this
example, we will now change record 2's MYKEY field from 20 to 25 (Figure 2-23). Note that
the single mode has been updated to show the new values for the record as expected and
that the name of the data set on the editor tab at the top left has an asterisk beside it. The
asterisk denotes that the editor is “dirty.” When the editor is dirty, there are pending changes
that have been made to the data, but that have not been saved back to the data set itself. Until
a save operation is requested (File — Save), the data set and the data in the current edit

session are out of sync.

¥ *ENICHLMYVDATA &3

Template Associated: KENICHL.TEST. COBOL.COPY (MYDATA)

=0
~

MYKEY| | LASTNAME FIRSTNAME CITYNAME g

10 | ASHLEY GLENN CHATSWOOD NSH
e 25  MILLS BILL CANSERRL AcT

30 | WATSON VIC

40 N VIC

50 NSH

&0 WA 3

70 GLYNN 304 MASSON ST NS

20 MURRAT 111 WATSON ST VIC

E MATTHEW 28 WAY S WA

100 LE} ACT

11 PAUL NSH

120 CAMERON RT G

13 X JAN ACT

14 A 7 HARDMAN STREET WA

5 FRANKLIN 43 ROBINSON STREET SLAKEHURST NS v
I Single Made

105 TORRENS STREET
| CITYNRME  CANBERRA ]
STATE acT v

Table / S\ngIeJ Character ‘

Figure 2-23 Unsaved Changes in Data Editor
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Hex editing

The underlying hexadecimal data can be displayed and edited by clicking on the circled
button in Figure 2-24. The hexadecimal representation of the data is displayed below each
record such that the two byte nibbles are directly underneath the respective byte in the main
record display. This is the same way that the hexadecimal would be displayed by default in
IBM File Manager.

‘F-E Hex | Move Window Up Move WindowDown & %6~ @ - @~ 5 $ i A" B -
 “KENICHLMYVDATA &3 =0
Template Associated: KENICHL TEST.COBOL.COPY{MYDATA)

FFFEFFF 4

000030 0 156032264 52 v

Single Mode

LASTNAME

FIRSTNAME

Table { Single | Character

Figure 2-24 Hex Data Editor

The hexadecimal representation can be edited. Invalid values for field types (for example, an
alphabetic character in our zoned decimal field) can even be forced into a field by editing the
hexadecimal representation. If a field contains an invalid value for its specified type, its display
representation becomes a series of asterisks as seen in Figure 2-25.
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# KENICHLMYVDATA 2

Template Associated: KENICHL TEST. COBOL.COPY(MYDATA)

= ]| 5

MYKEY | E| LASTNAME

FIRSTNAME
L. Y N

FFFEFF 4

FFFFFF
50
FFFEFF 4

Single Mode

Field Data

LASTHNAME

FIRSTNAME

Table fSingle | Character

Figure 2-25 Invalid Type Entry

Very Large Data Set Support

Some data sets might be large enough that they will not fit in the workstation's available
system memory. To allow editing of such large data sets, the Formatted Data Editor will pull a
subset of the records in the target data set at a time. The records currently in the editor are
known as the editor's window of the data set. The default window size is 200 records. Two
buttons are provided at the top of the Formatted Data Editor that can be used to move the
editor's window of the data set Figure 2-26. Moving the window up or down is also referred to
as “stepping” through the data set. By default, the window step size is 50 records.

z/05 Projects - KENICHI. MYVDATA - IBM Rational Developer for System z
dit Mavigate Search Project Data Run

Figure 2-26  Move Window Up/Down in Formatted Data Editor

The current position in the dataset is shown at the bottom of the editor. The format of the
display is:

Records <top window record number> - <bottom record number> (<total number of
records>).
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In Figure 2-27, records 21-40 out of 774 are currently being displayed.
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Figure 2-27 Display of data

2.4 Across platform utilization
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The three Problem Determination Tools that are integrated with RDz compliment each other
by providing key ingredients to coordinating a problem solution effort. After a job is run and an
abend has been detected, the Fault Analyzer provides key information about the abend in the
“Main Report” of the Fault Summary. The Fault Analyzer synopsis gives an explanation of
what happened to cause the abend (Figure 2-28).
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Module SAM2, CSECT SBM2, offset X'39E': Rbend S0C7 (Data Exception)

Synopsis

IBM FAULT ANALYZER SYNOPSIS

L system abend 0C7 occurred in module SEM2 CSECT SEM2 at offset X'3%E'.

L program-interruption code 0007 (Data Exception) is associated with this abend
and indicates that:

L decimal digit or sign was invalid.

The abend was caused by machine instruction FA442005301E (ADD DECIMAL).

Figure 2-28 FA Synopsis

This information can be used in the Debug perspective to locate the variable that is causing
issues. Set up breakpoints and step through the program in the debug perspective. When you
reach the area that is causing problems, Debug will inform you that an event occurred
(Figure 2-29).

= ~
BT-ACCT-BALANCE

L

FE =

JRNCE_:O::T
LR () Event Occurred
IYI [

MNCE TO H The folowing event has occurred:
BALANCE| CEE32075S The system detected a data exception (System Completion Code=0C7).

ﬂfEE e Select which action to take:
Falculati @ Stepinto handler
 Run
) Examine

@

Figure 2-29 Event Notification

When the variable name is found, we can begin looking at the data, by going back to the z/OS
perspective and selecting the dataset that holds the data. You can use File Manager to take a
look at the data. After applying the correct copybook, we can open the dataset in File
Manager. Double-clicking on the tab for the editor of the file, we can see our file in full screen
(see picture below). This allows us to see a lot of data. For those familiar with the green
screen version of File Manager, you will notice that we can see both the Table Mode and
Single Mode on the same screen. Selecting any record in the table section activates the
Single record section and synchronizes the record. It is easy to see that the record containing
the name of Turner, Paige has bad data. This is denoted by the red asterisks in the account
balance column. To fix the data, simply highlight the column and over-type the asterisks with
a valid number (Figure 2-30).
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ELF0I1309.far | DDS0200.ADLAB.SAMFLE i1

Template Associated: DDS0200.ADLAB.COPYLIB(CUSTMAST)

C... | F| NEME ACCT-BA... | ORDERS...  ADDR CITY 5. &
-03115 L Graham, Holly 254.53 1 3100 Oaktree Ct Raleigh NC U§
05380 2 Moore, Adeline 498.95 3 4700 5. Syracuse Denver Co Us
06075 A Dubree, Dustin 162,98 1 9229 Delegate's Row Indianapolis IN US
06927 A Buchs, Jillian 99.99 0 41 Bvendale Drive  Carlisle PA TS
07008 A Houston, Roger 296.97 1 4111 Northside PkWay Atlanta GA U§
07025 A Marx, Rudrey 450.51 2 90 South Cascade Boulder CO U§
11204 A Ness, Luke 513.06 3 5166 Sprinkle Road Portage MI US
11544 n Graf, Polly 24442 1 1551 3. Washington Dowagiac MI U8
12689 A Boyd, Luke A. 86.88 0 221 Yale Rd South Perth I
13062 A Turner, Paige LEEERERE L 4 3039 Cornwallis Road Boone NC U8
13295 A Well, Alice 731.26 4 125 Nicholson Rd North Perth Iu

Figure 2-30 Data Error

2.5 APA Integration with OMEGAMON
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In an increasingly complex and competitive business environment, IT departments are under
pressure to operate systems at peak levels. The increasing complexity of business critical
applications heightens the risk of missing service level commitments. IBM Application
Performance Analyzer for z/OS provides a solution that can mitigate these risks with broad
and deep application performance measurement information finely tune applications.

Analyzing and tuning applications for maximum performance can give IT technicians a
necessary edge in maintaining service level commitments and customer satisfaction. Many
organizations are turning to application performance measurement software to help fine-tune
applications running on IBM System z processors for greater resource use and efficiency.

A performance analyzer for application programs is a tool that shows resources used by an
application so you can identify the cause of performance problems. This tool delivers
information about an application, answering; what programs are running, what percentage of
time is spent in each program, which lines of code are using the most time, what files and
databases are being used, and why is the application waiting. Application Performance
Analyzer (APA) is geared to the application developer who requires a powerful and flexible
tool to get to the source — and source code — of an application delay. It helps you evaluate
application prototypes prior to deployment in production, uncover underlying problems in
applications currently in use, and track application performance trends. APA can help you
isolate performance problems in both batch and on-line applications and pinpoint the code
that impacts application response times with bottlenecks.

APA provides performance analysis for Assembler, COBOL, C/C++, Java, and PL/l programs.
Environment specific statistics for CICS, DB2, IMS, Java, Sysplex, and WebSphere MQ
environments. The user sets the parameters, observation duration, and sampling rate.
Sometimes a user will want to monitor an application at a current time and sometimes it would
be better to wait until later. Application Performance Analyzer is flexible, and conforms to your
schedule. You can check on one or more active jobs to monitor with online analysis.
Alternately, Application Performance Analyzer can begin monitoring a job or program — or all
DB2, IMS, WebSphere MQ, or CICS applications you choose — for a specified duration or
number of samples when the job or program becomes active.
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Other IT team members, such as system programmers and operations staff, will also find the
tool valuable for identifying performance degradation issues prior to referring the problem to
the application development team for further investigation and resolution. Application
Performance Analyzer functionality is both broad and deep. With support of all major IBM
subsystems and support for both z/OS “system” and “user” address spaces, Application
Performance Analyzer provides comprehensive analysis and detailed drill-down to source
code as required.

Use it to collect information so you can:

Improve response time in online applications

Reduce batch run time

Isolate performance problems in applications

Identify excessive I/O activity

Identify excessive CPU usage

Determine the performance effects of increased workload
Monitor virtually any address space

vyVVyVYyVYVYYVYY

Omegamon XE is a suite of products that monitor and manage system and network
applications on a variety of platforms. It helps keep track of the availability and performance of
all parts of your enterprise from one or more designated workstations, Omegamon provides
reports that you can use to track trends and troubleshoot problems.

Use it to:

» Display the status of various aspects of your system, helping you to identify bottlenecks
and evaluate tuning decisions

» Simultaneously monitor multiple instances of MVS

» Define situations based on user-specified thresholds or on the status of a given resource
to raise different types of alerts.

Application Performance Analyzer gathers information by measuring and reporting on system
resources used by an application running in virtually any system-owned or user address
space, such as a step in a batch region, transactions executing under an online subsystem
(that is, IMS or CICS transactions) or a TSO region.

Application Performance Analyzer starts when you initiate a session either manually or
scheduled. Based on user input, the tool collects samples from the monitored address space
and writes the information to an observation file. The data collected can then be analyzed
online via ISPF or a PDF file created for viewing with a PDF reader. Examples of information
that can be collected include:

» Control section (CSECT) usage within each load module
Instructions or statement usage within each CSECT

Assembler, COBOL and PL/I statement usage within each module
IBM WebSphere MQ queue information

Direct access storage device statistics

Processor usage

vyVyVYyYvYyy

Spans all major IBM subsystems

Application Performance Analyzer offers powerful breadth in a single tool, providing
application monitoring support for all major IBM subsystems:

» IBM CICS Transaction Server support monitors specific CICS transactions and transaction
prefixes with wildcards to help you trace transactions during critical situations, rather than
waiting to review periodically collected data. (For post-event performance analysis, you
can use CICS Performance Analyzer; see 2.6, “APA and CICS PA in tandem” on page 51.)
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» Support for IMS applications reveals on-call time and service-call time for DL/I and allows
you to trace all IMS calls.

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

» IBM Parallel Sysplex coupling facility support lets you monitor jobs and transactions on
any logical-partition (LPAR) image in a Parallel Sysplex.

» Batch support helps fine-tune efficiency to shrink the time for batch application
turnaround.

» Application Performance Analyzer helps you monitor applications in both test and
production, and in multiple source languages, including Assembler, COBOL, and PL/I.
Optimized code support for COBOL and PL/I enables monitoring of production
applications.

2.5.1 Tool integration

APA shares the same application side file as IBM Fault Analyzer and IBM Debug Tool Utilities
and Advanced Functions, which reduces the number of files required across source code
debugging, application abend analysis, and performance analysis. In addition, you can use
IBM Tivoli OMEGAMON XE to launch Application Performance Analyzer when conditions
indicate a requirement to see how an application is performing.

The IBM Tivoli OMEGAMON family of products provides a comprehensive performance and
availability solution to proactively analyze and manage operating systems, databases, or
other environments for optimal performance. It helps you detect bottlenecks and other
potential performance problems from multiple vantage points, and quickly isolates and takes
action automatically to resolve these issues.

2.5.2 Using OMEGAMON with APA

The OMEGAMON integration with APA requires Application Performance Analyzer V7R1 or
later, and OMEGAMON Omegamon XE or later with TEP (Tivoli Enterprise Portal) configured
(Tivoli Web Interface), and TEMS (Tivoli Enterprise Management System) started (Started
Task where run the Situations).

From OMEGAMON Workspace, the user creates a situation. A situation is a logical
expression involving one or more system conditions, they are used to monitor the condition of
systems in your network. You can manage situations from the TEPS by using the Situation
editor. From the situation editor, you can create, copy, edit, or delete a situation. TEPS is also
where situations are displayed, started, and stopped.

To show the integration between OMEGAMON and APA, in the following sections we explain
how to set up an OMEGAMON situation that invokes APA. Our example observes the
following situation parameters:

Selection criteria:

» Forany CICS
» For a Non-CICS Transaction
» If the Elapsed Time is greater than 1 sec.
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Action:

» Start an APA monitoring session
» Turn CICS, DB2, DB2+ and DB2V extractors ON
» Use a default dampling rate

Response requested:

» Transaction Code
» CICS Job name
» z/OS System name

Defining a situation with OMEGAMON

After setting the up the initial parameters for the OMEGAMON situation, the formula view is
where you define the conditions that will trigger monitoring of a resource or program. When a
Formula of the selection criteria has been selected, the user would then define the actions for
OMEGMON invoke with the Action tab (Figure 2-31).
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Figure 2-31 OMEGAMON Formula view

From the Action view, select the Attribute Substitution button (Figure 2-32). This pop-up
allows you to select which resource information extractors you would like to turn on
(Figure 2-33).
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Figure 2-32 OMEGAMON Action View
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Figure 2-33 OMEGAMON Select Attribute Window

Finally, fill in the System Command line. This line specifies the commands to be executed in
the event of the situation parameters being met (Figure 2-34).
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Figure 2-34 System Command Line in Action View

In our case, the System Command line reads:

S APACICS,TRAN='&{CICSplex Transaction Details.Transaction ID} °,J0OB='&
{CICSplex_Transaction Details.CICS Name}'

Translation: S APACICS - This starts Application Performance Analyzer for CICS. The
remainder of the coding contains the parameters for Transaction Code, CICS Region Name,
and System Name that you want to use to direct APA to the correct monitoring location based
on the information produced by OMEGAMON.

Application Performance Analyzer digs deep

When an event takes place, and APA is called upon to start monitoring at the location of the
detected problem. APA returns an abundant amount of information about the problem area.

2.6 APA and CICS PA in tandem

CICS Performance Analyzer for z/OS (CICS PA) uses performance, statistics, and accounting
data written to MVS System Management Facility (SMF) data sets. This includes the data
collected by the CICS monitoring facility, DB2 Universal Database for z/OS and WebSphere
MQ accounting, the MVS System Logger, IBM Tivoli OMEGAMON XE for CICS (containing
transaction data for Adabas, CA-Datacom, CA-IDMS, and Supra database.

You can produce all the CICS PA reports and extracts by simply defining your CICS Systems
(Applids), MVS Images, DB2 Subsystems, MVS System Logger and their associated
unloaded SMF data sets. Other CICS PA data sets include Report Sets, Report Forms and
Object Lists. Report Sets define your report and data extract requests. Report Forms enable
you to tailor your reports and extracts to include the information that you want to see. Object
Lists enable you to group objects for reporting purposes, for example, to analyze the resource
usage of a particular group of transactions or users.

CICS PA reports are designed to enable comprehensive analysis of your entire CICS system
— with a detailed overview of transaction volume and performance — so you can evaluate
resource usage and predict future usage quickly.
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As mentioned before, APA provides a deep dive from the system level to the application level
of a problem area. Because APA can provide such a large amount of data, it is important to
understand what to look for and where to look for it. CICS PA provides reports that analyze all
facets of your CICS systems. including:

»

»

>

CICS Application Performance
CICS System Resource Usage

Cross-System Performance, including Multi-Region Operation (MRO), Advanced
Program-to-Program Communication (APPC) and DB2 subsystems

Transaction Resource Usage
File and TSQueue Resource Usage

External Subsystems used by your CICS applications, including WebSphere MQ, DB2,
and IMS (DBCTL)

MVS Workload Manager (WLM)

CICS Business Transaction Services (BTS)
Transaction Groups

CICS Web Support, IIOP, ECI over TCP/IP, and so on.
Exception events that cause performance degradation

CICS reports
The reports generated are also flexible to meet your requirements. Some examples of reports
you can produce with CICS PA are:

»

Transaction reports detailing all transactions processed, with the information presented in
the format and order that you want

Transaction activity reports that can be tailored to produce a detailed analysis and
comprehensive overview of transaction performance

Resource usage reports that show the performance and utilization of your CICS system
resources, including:

— Transactions and programs

— Files

— Temporary storage

— Transient data

— Journals and logstreams

— Virtual storage

— Terminals

— BMS maps

— Secure Sockets Layer (SSL) and CICS Web support
— Java Virtual Machine (JVM™) support
— SOAP for CICS

Cross-system work reports that combine the CMF data from all of your CICS systems to
evaluate the performance of Multi-Region Operation(MRO) and Advanced
Program-to-Program Communication (APPC) transactions

Transaction resource usage reports showing, at a transaction-level, the individual file and
temporary storage queue resources accessed by a transaction

Workload activity reports that show, at a glance, if the MVS WLM goals that you have set
for your CICS transactions are being met

Transaction group reports that combine the performance data of all transactions in your
Transaction Groups to produce a consolidated report
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» CICS Business Transaction Services (BTS) Reports that evaluate your BTS application
performance

» External subsystem reports that show the performance and utilization of DB2 and IMS
Data Base Control Subsystems

CICS PA offers a comprehensive extract capability that allows you to export transaction
performance data to DB2 or your PC workstation for further analysis and graphical
representation. Exception reports list and summarize CICS Exception Events that impact the
performance of your CICS systems. Performance wait analysis reports are provided to help
identify performance bottlenecks. Once the bottlenecks are identified, an APA session can be
initiated at the correct location to drill down to the application level.

The CICS reports analyze all facets of your CICS systems, including these:

» The report formatting capability of CICS PA enables you to tailor the content of your
reports to meet your individual requirements

» A powerful record selection and sorting capability enables you to request the information
that you want, in the order that you want it.

» To help you get started quickly, CICS Performance Analyzer comes with more than 100
standard reports.

You can also select a particular subset of SMF data and use it as input to CICS Performance
Analyzer for faster processing.

Historical Database

The Historical Database (HDB) provides a flexible and easy-to-use facility for collecting and
managing historical performance data for your CICS systems. This can be very valuable in

detecting problem areas to drill down on with APA that might not be apparent except when

looking at the performance over time. The CICS PA HDB function provides:

» Short-term history data detailing individual transaction performance for use in
performance problem analysis

» Long-term history data summarized over time can be used for trend analysis and capacity
planning

» A powerful and flexible definition facility for the historical data repositories
» Comprehensive reporting facilities

» A facility to optionally load history data into DB2 for further analysis and reporting using
DB2 reporting tools such as Query Management Facility (QMF™)

» Definition and management of the HDBs from the CICS PA ISPF dialog

Application Grouping

An update to CICS PA V2.1 (described by APAR PK63876) introduced Application Grouping,
which enables you to create reports that relate data to logical business units or functions
known as Applications. In this context, an Application is a name that you associate with a set
of performance data field values. For example, you can associate the Application name
Accounting with the CICS transaction ID (TRAN) field values DEPT, WDRW, and ACC*

(that is, matching any transaction ID beginning with the characters ACC). Then you can
create reports or extracts that refer to the performance data for those transaction IDs as
belonging to the Accounting Application.
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The Application Grouping feature of CICS PA allows closer integration with Application
Performance Analyzer, enabling you to group and sort data at the application level, while
retaining the ability to drill-down to the specific source of a problem. The CICS PA report in
Figure 2-35 summarizes performance at an application level (under Application names such
as Accounting in the BUSFUNC, or business function, Group column heading), while also
showing performance data for each transaction identifier (under the Tran column heading).

Avg Max Avg Avg Avg Max Avg Avg
BUSFUNC Tran #Tasks Response Response Dispatch User CPU Suspend Suspend DispWait FC Wait
Group Time Time Time Time Time Time Time Time
Accounting ADJQ 9 .3912 .8376 .0030 .0022 .3881 .8312 .0034 .0000
Accounting ADUS 9 .3343 L7729 .2517 .0485 .0825 .1783 .0243 .0000
Accounting AEVS 39 .0281 .3362 .0015 .0012 .0266 .3344 .0010 .0000
Accounting 76 1.2924 74.6819 .3350 .0808 .9574 64.9890 .0382 .0000
CICS-supplied transactions CSKP 16 .0090 .0232 .0016 .0011 .0074 .0213 .0017 .0000
CICS-supplied transactions CSMI 34193 .2999 31.9736 .0013 .0009 .2986 31.9695 .0005
.0041
CICS-supplied transactions CSM2 2 .0010 .0015 .0004 .0004 .0005 .0008 .0000 .0000
CICS-supplied transactions 34340 .3002 31.9736 .0026 .0009 .2976 31.9695 .0007 .0041
Delivery DBEC 99 .0196 .1998 .0015 .0012 .0180 .1981 .0031 .0175
Delivery DBUS 23 .6747 2.5609 .5730 .1066 .1017 .2060 .0220 .0000
Delivery DI12 148 .0284 .1486 .0012 .0009 .0272 .1467 .0017 .0000
Delivery 326 .2626 2.5609 .0473 .0114 .2152 2.3320 .0047 .0053
Finance FJD3 46 .0024 .0185 .0019 .0015 .0005 .0165 .0000 .0000
Finance FTB2 2 9.4656 10.4636 .0059 .0045 9.4597 10.4562 .0018 .0000
Finance FTB3 8 2.0977 2.1966 .0019 .0014 2.0958 2.1951 .0030 .0000
Finance 102 1.3056 10.4636 .0019 .0015 1.3036 10.4562 .0006 .0000
Statistics collection S$SSFR 9 .0264 .0359 .0221 .0054 .0043 .0096 .0012 .0000
Statistics collection #BEK 3 .0020 .0022 .0008 .0007 .0012 .0013 .0002 .0000
Statistics collection #DDS 927 4.9054 20.0135 2.4500 .0376 2.4554 15.8274 .0254 .0000
Statistics collection 3497 1.8609 24.1543 .8081 .0335 1.0528 24.0906 .0146 .0000
Unassigned transactions IFB4 4 .8400 2.7034 L6737 .0057 .1663 .2678 .0067 .0000
Unassigned transactions MD15 1 .0199 .0199 .0016 .0012 .0182 .0182 .0002 .0000
Unassigned transactions MD16 6 .0003 .0005 .0002 .0002 .0001 .0003 .0000 .0000
Unassigned transactions 21599 .2013 8.2288 .1256 .0239 .0756 6.6346 .0235 .0000
Total 59940 .3584 74.6819 .0946 .0113 .2638 64.9890 .0098 .0024

Figure 2-35 CICS PA Performance Summary Report: summarizing by Application, and then by transaction identifiers
within each Application

2.7 Workload Simulator with Rational Test Manager

Workload Simulator (WSim) for z/OS and OS/390 is a z/OS-based, terminal and network
simulation tool. WSim TM is a z/OS-based usability enhancement to Workload Simulator that
guides the user through the test process. WSim TM creates projects that contain schedules
for simulation runs.

Rational TestManager is a Windows console for test activity management, execution, and
reporting. This tool is an open and extensible framework that unites all of the tools, assets,
and data related to the testing effort. Rational TestManager is the central console for test
activity management, execution and reporting. Built for extensibility, it supports everything
from pure manual test approaches to various automated paradigms including unit testing,
functional regression testing, and performance testing. Rational TestManager is meant to be
accessed by all members of a project team, ensuring the high visibility of test coverage
information, defect trends, and application readiness.

54 IBM Application Development and Problem Determination



The WSim Adapters extend Rational TestManager for Windows 2000 and Windows XP. There
are two sets of WSim Adapters in all, one for running Workload Simulator Test Manager
(WSim TM) schedules and one for running custom JCL scripts. The WSim Adapters enable
software testers to use Rational TestManager to run WSim TM schedules and custom JCL
scripts remotely and in batch mode.

Working with Workload Simulator Test Manager schedules

After installing the WSim Adapters for running WSim TM schedules, you have to register them
as a new test script type. You can then use them to retrieve and display WSim TM projects
and schedules in Rational TestManager, run the schedules, and see the pass/fail results and
job output of the run.

Remember that to run WSim TM schedules from Rational TestManager, the schedules must
already exist in WSim TM on the host system. In addition, you require the following IDs and
passwords to run WSim TM schedules:

» TSO FTP User Name and password

» TSO WSim User Name. This is the TSO user name that created the projects and
schedules through WSim TM. This can be the same ID as the TSO FTP User Name.

Registering the WSim Adapters for running WSim TM schedules

The first step is to register the WSim Adapters for running WSim TM schedules. This
registration is required for each Rational TestManager project used to run WSim TM
schedules. You must have administrator privileges to register the WSim Adapters. You can
register the WSim Adapters two ways: automatically, by using the WSim Registration Tool, or
manually.

Creating a new test script source

The next step in the process is to create a local test script source for the schedules. This local
source corresponds to the schedules located on the host system. Think of the local source as
corresponding to a host account.

Retrieving WSim TM projects and schedules

The WSim Adapters retrieve all project names assigned to a WSim user ID and all schedule
names for each of those projects. The WSim TM project and schedule names and associated
information required to run the schedules are also retrieved. It should be noted that you
cannot view or edit the content of WSim TM schedules in Rational TestManager. You can view
and edit schedules only on the host system.

Working with custom JCL scripts

After installing the WSim Adapters for running custom JCL scripts, you have to register them
as a new test script type. You can then use them to run custom JCL scripts and see the
pass/fail results and job output of the run.

Registering the WSim Adapters for running custom JCL scripts

The first step is to register the WSim Adapters for running custom JCL scripts. You can
register the WSim Adapters automatically by using the WSim Registration Tool, or you can
register them manually.
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Program preparation

In this chapter we summarize the options that you have available in preparing your source
code for use by the IBM Problem Determination Tools. We also provide recommended
approaches.

© Copyright IBM Corp. 2008. All rights reserved.
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3.1 Introduction

The IBM PD Tools products are designed to use modules and source information files
produced by IBM compilers in conjunction with utilities supplied with the IBM PD Tools. Each
compiler can generate different kinds of source information files, and each PD Tool product
can support one or more different file formats. You should select the best formats for your
combination of compilers and PD Tools products — perhaps it might be optimal to store
different file formats for different compilers. The source information file formats, and the
compilers that can produce them, are listed in Table 3-1.

Table 3-1 Source information file formats

Source information file type Can be generated by:

SYSDEBUG All LE COBOL, Enterprise PL/I V3.5 or later
Compiler listing All compilers

LANGX All compilers

Expanded source Enterprise PL/I, C, C++

DWARF C, C++

SYSADATA Assembler

Figure 3-1 shows a diagram of the source information file preparation options.

LOADLIB
Compiler =| Link Edit |—» Load
module
Program
Source SYSDEBUG

DD

Sysdebug
file (PDS)

SYSPRINT
DD

| IDILANGX

Compiler
Listing
(PDS)

Figure 3-1 Source information file preparation options
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When your programs are compiled for the PD Tools, and you have the right source
information files, then proceed as follows:

» When using IBM Debug Tool and Utilities and Advanced Functions (DTUAF), you can
perform functions such as stepping through program source statements, setting
breakpoints, and viewing and changing variables.

» When using IBM Fault Analyzer (FA), you can pinpoint the abending statement, and show
other statements and variable values associated with the abend.

» When using IBM Application Performance Analyzer (APA), you can highlight the program
statements using the most CPU resource, or being the cause of the most wait time.

Ultimately, you can decide on an approach that is most appropriate for your organization's
current processes and environment, along with your plans for usage of the tools. We believe
that it is a best practice to save source information, in some form, for all of your production
programs.

For each compiler you use, research the options and methods available, and decide:
» Which formats are best to store source information files

» Which compiler options are required to support this

When this has been decided:

» Compile processes will have to be changed to specify the appropriate compiler options
and to save source information files.

» Program promotion processes must be changed to promote source information files along
with load modules. The vehicle for promotion can be either a copy, move or recompile.

Our recommendation is that you promote the source information, in whichever format you
choose, along with the load module as it moves through the application development cycle
and into production. See the diagram in Figure 3-2.

Sysdebug, Langx, Sysadata, Expanded source,
LOADLIBs and/or Compiler Listing Libraries

Load

PROD module PROD
When a Load Module is
Promote Promote promoted, you should also
promote the corresponding
source info file(s).

A promotion may be a

Promote Promote Recompile, Copy, or Move.

Figure 3-2 Code promotion

For some compilers/environments, you might want to have Debug Tool start-up automatically
when the application load module is accessed.
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3.1.1 SYSDEBUG

A SYSDEBUG file is a special file format that contains program source and symbolics
information. It is a format available only with LE COBOL compilers and the v3.5 Enterprise
PLI compiler or later. The compiler generates a SYSDEBUG file when you specify the TEST
compiler option with the SEPARATE parameter. Examples:

COBOL: TEST(NOHOOK,SEPARATE,EJPD),0PTIMIZE
PLI:  TEST(ALL,NOHOOK,SYM,SEPARATE)

Note: NOTEST is the default compiler listing. Programs or subprograms compiled with the
NOTEST option are executed but ignored by Debug Tool.

The generated module is stored in a PDSE or PDS data set, where the member name equals
the program name, with LRECL=(80 to 1024), RECFM=FB, and BLKSIZE=(any multiple of
Irecl).

If required, you can produce a listing, similar to a compile listing, using either the supplied
EQALANGP, IDILANGP, or CAZLANGP utility.

The general recommendation for both test and production is to create and save, where
possible, a SYSDEBUG file. These are some benefits of this approach:

» SYSDEBUG files are smaller than compiler listings (less disk space).
» The SYSDEBUG file can be used by all of the PD Tools products.

» The load module is production-ready — it can be copied directly into production without
performance concerns.

» The SYSDEBUG file can be automatically located by some tools — the compiler stores
the data set name of the debug file in the load module.

If you will not be using the load module in production, then consider using the compiler listing
rather than a SYSDEBUG file. You can then recompile with different options when moving
into production.

You would use this method instead of the general recommendation if the Debug Tool
Dynamic Debug facility is not installed, or if you have to use Debug Tool (DT) with programs
in z/OS protected-storage. For example, DB2 stored procedures can run protected.

3.1.2 Compiler listing

60

A compiler listing is the report produced by a compiler. For use by the PD tools, instead of
writing it directly to SYSOUT, you have to save it in a file.

In many cases, if you still have the original compiler listing for an existing load module, you
can use it for FA and APA, provided they were produced with the necessary compiler options.
This might not be true for DT, because it requires the TEST compiler option.

For FA and APA, you can re-create a compiler listing for an existing load module by
recompiling the program, provided that neither the source code nor the compiler has changed
since the load module was created. This will not work for DT, because it requires an exact
time stamp match between the listing and the load module.
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To use compiler listings with PD Tools, you store them in a PDS or PDSE where the member
name equals the program name:

» COBOL (except OS/VS COBOL) SYSPRINT:
— RECFM=FBA,LRECL=133

» OS/VS COBOL SYSPRINT:
— RECFM=FBA,LRECL=121

» PLI SYSPRINT:
— RECFM=VBA,LRECL=125 minimum

» Enterprise PLI SYSPRINT:

— RECFM=VBA,LRECL=137 minimum

C or C++ SYSPRINT

— RECFM=VB or VBA,LRECL=137 minimum
— RECFM=FB or FBA,LRECL=133

v

3.1.3 LANGX

A LANGX file, also called a Side File, is a special file format that is produced by a utility
program that comes with each of the PD Tools. It is an alternative to storing compiler listings.

The relevant utility for each of the PD Tools is:

FA: IDILANGX
DTU&AF: EQALANGX
APA: CAZLANGX
Assembler: EQALANGX

vyvyyy

The utility reads a compiler listing or an assembler SYSADATA file and produces a LANGX
file. This can then be stored in a PDS or PDSE data set with
LRECL=1562,RECFM=VB,BLKSIZE=(1566 to 32K).

For some languages, LANGX files are supported by more of the PD Tools products than
other file types. In these cases, if you store a LANGX file, you might not have to store other
types of source information files.

Note: A LANGX file can only be used by Debug Tool when generated from OS/VS COBOL
or Assembler source code.

LANGX files are smaller than compiler listings, comparable in size to SYSDEBUG files.

While LANGX files are not directly “human readable”, you can produce a listing similar to a
compiler listing from a LANGX file with the FA IDILANGP utility or the APA CAZLANGP utility.

If required, you can produce a listing, similar to a compile listing, using either the supplied
EQALANGP, IDILANGP, or CAZLANGP utility.

Expanded program source file: This is a program source code that has been expanded, or
preprocessed, by the compiler. It contains statements generated from PLI %include, C
#include, in-line functions, or macro expansions. You should use it with PLI, C, and C++
compilers when you have to see complete source information in the PD Tools. It is stored in a
PDS, PDSE or sequential data set with any format that is supported by the compiler.
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3.1.4 SYSADATA

The SYSADATA file is the file format produced by Assembiler. It can be processed directly by
both Fault Analyzer and APA, or used as input to the EQALANGX utility to create a LANGX
file. It is generated when you specify the ADATA assembler option and stored in a PDSE or
PDS data set, where the member name equals the CSECT or entry point name, with
LRECL=(8188 to 32K-4),RECFM=VB,BLKSIZE=(Irecl+4 to 32K).

3.1.5 DWARF

A DWAREF file is a special file format, available with C and C++ V1.5 and later compilers, that
contains debug information. During a debug session, Debug Tool obtains information from
both this file and the source file.

C and C++ programs compiled with the FORMAT(DWARF) option create a load module
smaller in size than that created with the TEST option.

3.2 COBOL

For general information on the COBOL compilers, refer to:

http://www.ibm.com/software/awdtools/cobol/

Release history of the various COBOL compilers can be found at:
http://www.ibm.com/servers/eserver/zseries/zos/le/history/history.html
A COBOL code conversion utility is supplied with Debug Tool Utilities and Advanced

Functions. It can be used to migrate old COBOL source, both batch and CICS, up to the
current level. Further migration information can be found in the Migration Guide, available at:

http://www.ibm.com/software/awdtools/cobol/zos/1ibrary/

3.2.1 Enterprise COBOL V4.1 (5655-S71)
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This topic describes how to prepare programs written in Enterprise COBOL v4.1.

We recommend that you use the TEST(NOHOOK,SEPARATE,EJPD),OPTIMIZE compiler
option. This will not place hooks into the program and hence there is no run-time overhead
when not debugging. It does require that you have dynamic debug active. The sub-option of
the TEST compiler option, EJPD, enables the Debug Tool commands JUMPTO and GOTO
for production debugging.

You can optionally use compiler listings instead of SYSDEBUG files. However, the options
LISTMAP,SOURCE,XREF are required, resulting in a larger load module. To use a compiler
listing with APA, you must also use the NONUMBER compiler option. See Table 3-2.

Table 3-2 Enterprise COBOL V4.1 compiler options

Source file Compiler options Production | DTU&AF | FA APA
ready
SYSDEBUG TEST(NOHOOK,SEPARATE | Yes Yes(1) Yes(1) Yes(1)
,EJPD),OPTIMIZE
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Source file Compiler options Production | DTU&AF | FA APA
ready

SYSDEBUG TEST(HOOK,SEPARATE, Yes (2) Yes (2) | Yes (2)
EJPD),OPTIMIZE

Compiler listing | TEST(xxx,NOSEP,EJPD), Yes Yes Yes
LIST,MAP,SOURCE,XREF,
NONUMBER

Compiler listing | TEST(xxx,NOSEP,EJPD), Yes Yes
LIST,MAP,SOURCE,XREF,
NUMBER

Compiler listing NOTEST,LIST,MAP, Yes Yes Yes
SOURCE,XREF,NONUM

Compiler listing NOTEST,LIST,MAP, Yes Yes
SOURCE,XREF,NUMBER

LANGX LIST,MAP,SOURCE,XREF Yes Yes Yes

Notes:

1. Recommended for production and test
2. Good option for test only

3.2.2 Enterprise COBOL V3 (5655-G53) and COBOL for 0S/390 and VM

(5648-A25)

This topic describes how to prepare programs written in Enterprise COBOL prior to V4.1.

We recommend that you use the TEST(NONE,SYM,SEPARATE),NOOPTIMIZE compiler
options. This will not place hooks into the program and hence there is no run-time overheads
when not debugging. It does require that you have dynamic debug active.

You must use the TEST compiler option to use Debug Tool. The NOOPTIMIZE option is also
recommended. Debug Tool has some restrictions with OPTIMIZE:

» The GOTO and JUMPTO commands are disabled.
» The SET WARN OFF setting is required before you can change variable values.

For DB2 stored procedures only, you must specify TEST(ALL,SYM,SEPARATE).

You can optionally use compiler listings instead of SYSDEBUG files. However, the options
LISTMAP,SOURCE,XREF are required, resulting in a larger load module. To use a compiler
listing with APA, you must also use the NONUMBER compiler option. See Table 3-3.

Table 3-3 Enterprise COBOL V3.n compiler options

Source file Compiler options Production | DTU&A | FA APA
ready F

SYSDEBUG | TEST(NONE,SYM,SEPARATE) Yes Yes(1) Yes(1) Yes(1)

SYSDEBUG | TEST(ALL,SYM,SEP),NOOPT Yes (2) | Yes(2) | Yes(2)

Compiler TEST (xxx,xxx,NOSEP),LIST,MAP, Yes Yes Yes

listing SOURCE,XREF,NONUMBER
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Source file Compiler options Production | DTU&A | FA APA
ready F

Compiler TEST(xxx,xxx,NOSEP),LIST,MAP, Yes Yes

listing SOURCE,XREF,NUMBER

Compiler NOTEST,LIST,MAP,SOURCE,XREF, | Yes Yes Yes

listing NONUMBER

Compiler NOTEST,LIST,MAP,SOURCE,XREF, | Yes Yes

listing NUMBER

LANGX LIST,MAP,SOURCE,XREF Yes Yes Yes

Notes:

1. Recommended for production and test

2. Good option for test only

3.2.3 COBOL for MVS and VM (5688-197)
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This topic describes how to prepare programs written for COBOL for MVS and VM.

Note: Our recommendation is that you migrate all your back level COBOL to Enterprise
COBOL. Debug Tool Utilities and Advanced Functions has function that assist with this.

We recommend that you use the TEST(ALL,SYM),NOOPTIMIZE,LIST,MAP,XREF,SOURCE)
compiler options.You could recompile the program with different options for production if
performance is a concern.

You can use the generated compiler listing with all of the PD Tools products.

A VS COBOL Il module generated with the TEST option has run-time overhead because the
compiler places debug hooks at statements and path points, and stores symbol tables in the
module. See Table 3-4.

To use a compiler listing with APA, you must use the NONUMBER compiler option.

Table 3-4 COBOL for MVS and VM compiler options

Source file Compiler options Production | DTU&A | FA APA
ready F

Compiler TEST(ALL,SYM),LIST,MAP,NOOPT, Yes Yes Yes

listing SOURCE,XREF,NONUMBER

Compiler TEST(ALL,SYM),LIST,MAP,NOOPT, Yes Yes

listing SOURCE,XREF,NUMBER

Compiler NOTEST,LIST,MAP,SOURCE,XREF, | Yes Yes Yes

listing NONUMBER

Compiler NOTEST,LIST,MAP,SOURCE,XREF, | Yes Yes

listing NUMBER

LANGX LIST,MAP,SOURCE,XREF Yes Yes Yes
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3.2.4 VS COBOL Il (5668-958)

This topic describes how to prepare programs written for VS COBOL II. The options vary
depending upon whether or not you are running with LE run-time services.

Note: Our recommendation is that you migrate all your back level COBOL to Enterprise
COBOL. Debug Tool Utilities and Advanced Functions has function that assist with this.

Module is linked with LE run-time services

For test environments only, we recommend that you create and save a compiler listing using
the compiler options TEST,LIST,MAP,SOURCE,XREF,NONUMBER. Remember that TEST is
mandatory for use with Debug Tool. You could recompile the program with different options for
production if performance is a concern.

You can use the generated compiler listing with all of the PD Tools products.

A VS COBOL Il module generated with the TEST option has run-time overhead because the
compiler places debug hooks at statements and path points, and stores symbol tables in the
module.

To use a compiler listing with APA, you must use the NONUMBER compiler option.

For a production environment, you should create and save a compiler listing using the
compiler options NOTEST,LIST,MAP,SOURCE,XREF,NONUMBER. While the compiler listing
can be used by APA and FA, DT cannot be used with a module compiled with NOTEST.
However, if you do not use DT, you can use this configuration for both test and production. If
you want to reduce the amount of disk space required to save compiler listings and you do not
plan to use DT, then consider creating LANGX files. See Table 3-5.

Table 3-5 VS COBOL Il compiler options

Source Compiler options Productio | DTU&A | FA APA

file n ready F

Compiler | TEST,LIST,MAP,SOURCE,XREF, Yes(2) Yes(2) | Yes(2)

listing NONUMBER

Compiler | TEST,LIST,MAP,SOURCE,XREF, Yes Yes

listing NONUMBER

Compiler | NOTEST,LIST,MAP,SOURCE,XREF, Yes Yes(1) | Yes(1)

listing NONUMBER

Compiler | NOTEST,LIST,MAP,SOURCE,XREF, Yes Yes

listing NUMBER

LANGX NOTEST,LIST,MAP,SOURCE,XREF Yes Yes Yes
(either NUM or NONUM)

Notes:
1. Recommended for production and test
2. Good option for test only

Chapter 3. Program preparation 65



Module is NOT linked with LE run-time services

We recommend that you create and save a compiler listing using the compiler options
NOTEST,LIST,MAP,SOURCE,XREF,NONUMBER. The compiled module will be production
ready.

Note: PTF UK32141 must be applied to allow Debug Tool to work in this environment.

Write the compiler listing to a file by modifying the SYSPRINT DD statement in the compiler
step. It can be a temporary file if you do not want to save the compiler listing permanently.

Add another step after the compiler step to run the LANGX utility program. This utility reads
the compiler listing and produces a LANGX file. The LANGX file is the source information file
that can be used by the tools. Code the JCL so that the file is written to the LANGX library,
and specify a member name that matches the program name or entry point name. The
LANGX utility program is delivered with Debug Tool as EQALANGX, in Fault Analyzer as
IDILANGX, and in APA as CAZLANGX. Any of the three can be used, they are equivalent.
See Table 3-6.

Table 3-6 VS COBOL Il compiler options

Source Compiler options Productio | DTU&A | FA APA

file n ready F

LANGX NOTEST,LIST,MAP,SOURCE,XREF Yes Yes(1) Yes(1) | Yes(1)
(either NUM or NONUM)

Notes:
1. Recommended for production and test

3.2.5 OS/VS COBOL (5740-CB1)
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This topic describes how to prepare programs written for OS/VS COBOL.

Note: Our recommendation is that you migrate all your back level COBOL to Enterprise
COBOL. Debug Tool Utilities and Advanced Functions has function that assists with this.

For both test and production we recommend that you create and save a LANGX file using the
compiler options NOBATCH, NOCLIST, NOCOUNT, DMAP, NOLST, PMAP, SOURCE,
NOSYMDMP, NOTEST, VERB, XREF.

The generated LANGX file can be used by all of the PD Tools products and the load module
is production-ready.

The NOOPTIMIZE option is recommended for Debug Tool. In some cases, it can be
confusing if this is not used, because there might not be a 1-to-1 correlation between source
statements and object code. See Table 3-7.

Note: For Debug Tool, you must link-edit the module using the LE run-time library, not the
VS COBOL Il run-time library.
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3.3 PLI

Table 3-7 OS/VS COBOL compiler options

Source Compiler options Production | DTU& FA APA
file ready AF
Compiler DMAPNOCLIST,NOLIST,PMAP,SOUR Yes Yes
listing CE,XREF,VERB
Compiler (LIST,NOPMAP) or (CLIST,NOPMAP) Yes Yes
listing or (CLIST,PMAP)
LANGX NOBATCH,NOCLIST,NOCOUNT,DMA Yes Yes(1) Yes(1) | Yes(1)
P,NOLST,PMAP,SOURCE,NOSYMDM
PNOTEST,VERB,XREF
Notes:

1. Recommended for production and test

For general information on the PLI compilers, refer to:

http://www.ibm.com/software/awdtools/pli/

Release history of the various PLI compilers can be found at:

http://www.ibm.com/servers/eserver/zseries/zos/le/history/plimvs.html

3.3.1 Enterprise PLI V3.7 and later (5655-H31)

If you are using Enterprise PL/I for z/OS, Version 3.7 or later and you want to get the most DT
functionality and a small program size, we recommend that you use the compiler options
TEST(ALL,NOHOOK,SYM,SEPARATE,SOURCE). You must have the Dynamic Debug

facility installed, and you might have to install the Authorized Debug facility.

To get all Debug Tool functionality but have a larger program size and do not have the debug
information in a separate file, use TEST(ALL,HOOK,SYM,NOSEPARATE). See Table 3-8.

Table 3-8 Enterprise PL/I V3.7 and later compiler options

Source file Compiler options Production | DTU& | FA APA
ready AF

SYSDEBUG | TEST(ALL,NOHOOK,SYM, Yes(1) Yes(1) | Yes(1)
SEPARATE,SOURCE)

SYSDEBUG | TEST(ALL,HOOK,SYM,NOSEP) Yes (2) | Yes (2)

Compiler TEST(ALL,HOOK,SYM,NOSEP),LIST Yes Yes

listing ,MAP,SOURCE,XREF,NONUMBER

Compiler TEST(ALL,HOOK,SYM,NOSEP),LIST Yes

listin ,MAP,SOURCE,XREF,NUMBER

Compiler NOTEST,LIST,MAP,SOURCE,XREF, Yes Yes Yes

listin NONUMBER

Compiler NOTEST,LIST,MAP,SOURCE,XREF, Yes Yes

listin NUMBER

LANGX LIST,MAP,SOURCE,XREF Yes Yes Yes(1)
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Notes:
1. Recommended for production and test
2. Good option for test only

3.3.2 Enterprise PLI V3.5 and V3.6 (5655-H31)

This topic describes how to prepare programs written using V3.5 and later versions of the
Enterprise PLI compiler.

For test environments, and optionally production, we recommend that you perform a 2-stage
compile. In the first compile step, %INCLUDEs and Macros are expanded. In the second
compile step, either:

1. Create and save a SYSDEBUG file for use with DT using the compiler options
TEST(ALL,SYM,NOHOOK,SEP),NOOPTIMIZE. The TEST option makes the load module
larger, a possible concern when you consider the move to production. This is a difference
between COBOL and Enterprise PLI.

2. Create and save a LANGX file for use with FA and APA using the compiler options
AGGREGATE, ATTRIBUTES(FULL), NOBLKOFF, LIST, MAP, NEST, NONUMBER,
OPTIONS, SOURCE, STMT, XREF(FULL).

IF the load module will not be used in production, then consider changing the TEST option to
TEST(ALL,SYM,HOOK,SEP). This will also be necessary if the Debug Tool Dynamic Debug
facility is not installed or if you have to use DT with programs in z/OS protected storage.

We recommend for production environments, and optionally test environments if you do not
use DT, that you create and save a LANGX file using the compiler options NOTEST,
AGGREGATE, ATTRIBUTES(FULL), NOBLKOFF, LIST, MAP, NEST, NONUMBER,
OPTIONS, SOURCE, STMT, XREF(FULL). This file can be used both by APA and FA.

If you will be using both Enterprise PLI 3.5 (or later), and also a previous version (3.4 or
earlier), then consider using the recommendations in the next topic (3.3.3, “Enterprise PLI
V3.4 and earlier (5655-H31)” on page 69). This will allow source information files to be being
handled the same way for all versions of your Enterprise PLI compilers. See Table 3-9.

Table 3-9 Enterprise PL/I V3.5 and V3.6 compiler options

Source file | Compiler options Production | DTU& | FA APA
ready AF

SYSDEBUG | Second stage of compile (3) Yes (1) (4) Yes (2 | Yes
TEST(ALL,SYM,NOHOOK,SEPARATE
),NOOPT

SYSDEBUG | Second stage of compile Yes Yes
TEST(ALL,SYM,OHOOK,SEPARATE),
NOOPT

Expanded Second stage of compile Yes

source file TEST(ALL,SYM,OHOOK,SEPARATE),
NOOPT

Compiler AGGREGATE,ATTRIBUTES(FULL),N Yes Yes

listin OBLKOFFLIST,MAPNEST,NOTEST,
NONUMBER,OFFSET,OPTIONS,SOU

LANGX RCE,STMT,XREF(FULL) (3) Yes Yes(1) | Yes(1)
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Notes:

1. Recommended for production and test

oD

3.3.3 Enterprise PLI V3.4 and earlier (5655-H31)

Good option for test (and optionally production)
These can be combined (use TEST)
Module is larger than with NOTEST

This topic describes how to prepare programs written for Enterprise PLI v3.4 and earlier.

For test environments, we recommend that you perform a 2-stage compile. In the first
compile step, INCLUDEs and Macros are expanded. In the second compile step, either:

1. Create and save an expanded file, for use with Debug Tool using the compiler options
TEST(ALL,SYM),NOOPTIMIZE, or

2. Create and save a LANGX file for use with FA and APA using the compiler options
AGGREGATE, ATTRIBUTES(FULL), NOBLKOFF, LIST, MAP, NEST, NONUMBER,
OPTIONS, SOURCE, STMT, XREF(FULL).

For production environments, we recommend that you create and save a LANGX file, in a
PDSE or PDS data set where the member name equals the program name, using the
compiler options and parameters NOTEST, AGGREGATE, ATTRIBUTES(FULL), ESD, LIST,
MAP, NEST, OPTIONS, SOURCE, STMT, XREF(FULL).

If you do not use Debug Tool, you can use this configuration for both test and production. See

Table 3-10.
Table 3-10 Enterprise PL/I V3.4 and earlier compiler options

Source file | Compiler options Production | DTU&A | FA APA

ready F

Expanded Second stage of compile (3) Yes (2)

source file TEST(ALL),NOOPT

Compiler AGGREGATE,ATTRIBUTES(FULL), Yes Yes

listing NOBLKOFF,LIST,MAPNEST,NOTEST,

NONUMBER,OFFSET,OPTIONS,

LANGX SOURCE,STMT,XREF(FULL) (3) Yes \1()68( Yes(1)

Notes:

1. Recommended for production and test

2. Good option for test only
3. These can be combined (use TEST)

3.3.4 PLI for MVS and VM (5688-235), and OS/PLI (5668-909 and 5734-PL1)

This topic describes how to prepare programs written for PLI for MVS and VM and OS PLI for

MVS and VM.
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We recommend for test environments that you either:

1. Create and save an expanded source file for DT using the compiler options
TEST(ALL),NOOPTIMIZE. This is considered a “testing-only” configuration because a
module generated with the test option has run-time overhead:

— The compiler places “debug hooks” at statements and path points.
— The tables are stored in the module, which makes it much larger.

2. Create and save a LANGX file for FA and APA using the compiler options AGGREGATE,
ATTRIBUTES(FULL), ESD, LIST, MAP, NEST, OPTIONS, SOURCE, STMT,
XREF(FULL).

This is the recommendation for production environments, and optionally test if you do not use
DT.

For CICS applications only, if you use the DTCN transaction to start DT, you will have to
link-edit the Debug Tool CICS startup exit module, EQADCCXT, into your application load
module. This exit can be found in the Debug Tool load library, SEQAMOD.

This is not required if you are using the CADP transaction. See Table 3-11.

Table 3-11 PL/I for MVS and VM and OS/PLI compiler options

Source file | Compiler options Production | DTU& FA APA
ready AF
Compiler TEST(ALL),AGGREGATE, Yes (2) | Yes
listing ATTRIBUTES(FULL),ESD,LIST,MAP,
NEST,OPTIONS,SOURCE,STMT,
LANGX XREF(FULL),NOOPT Yes Yes
Compiler TEST(ALL)AGGREGATE, Yes Yes
listing ATTRIBUTES(FULL),ESD,LIST,MAP,
NEST,OPTIONS,SOURCE,STMT,
LANGX XREF(FULL) Yes Yes(1) Yes(1)
Notes:

1. Recommended for production and test
2. Good option for test only

3.4 Assembler
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This topic describes how to prepare programs written for High Level Assembler. For general
information about High Level Assembiler, refer to the High Level Assembler (HLASM) and
Toolkit Feature at:

http://www.ibm.com/software/awdtools/hlasm

We recommend that for both test and production, you create and save a LANGX file. When
you do this, you must use the assembler ADATA option. If this listing will be used with
Application Performance Analyzer, then you also have to save the SYSADATA file.

The LANGX file can be used by DT and FA and the ADATA file can be used by FA and APA.

The load module is production-ready.
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A SYSADATA file contains source and symbolics information about the program. See

Table 3-12.
Table 3-12 HLASM assembler options
Source file | Compiler options Production | DTU& FA APA
ready AF
SYSADATA ADATA Yes Yes Yes(1)
LANGX ADATA Yes Yes (1) | Yes (1)
Notes:

1. Recommended for production and test

3.5 C and C++ (5694-A01) and later

This topic describes how to prepare programs written for z/OS XL C / C++. For general
information, refer to:

http://www.ibm.com/software/awdtools/czos

We recommend for test environments, and optionally for production environments, that you
perform a 2-stage compile. In the first compile step, INCLUDEs and macros are expanded,
creating an Expanded Source file using the options and parameters TEST(ALL),NOOPT.

In the second compile step, create and save a compiler listing, and optionally a LANGX file,
using the options and parameters NOTEST,AGGREGATE,NOIPA, LIST, NOOFFSET,
SOURCE, STMT, XREF(FULL).

Alternatively, with C / C++ V1.5 or later, you can create and save a load module using the
FORMAT (DWARF) compiler option. This module is then production ready yet can be used, in
conjunction with the source listing, by Debug Tool.

The Expanded Source file can be used by Debug Tool and the compiler listing and LANGX
file can be used by FA and APA.

This is considered a “testing-only” configuration because the load module generated with the
TEST option has run-time overhead. The compiler places debug hooks at statements and
path points and symbol tables are stored in the module, both of which make it much larger.

For production environments, and optionally test environments if you do not use Debug Tool),
we recommend that you create and save a LANGX file. See Table 3-13.
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Table 3-13 C and C++ compiler options

Source file Compiler options Production | DTU& | FA APA
ready AF

Expanded TEST(ALL) Yes (2)

Source file

DWARF DEBUG(FORMAT(DWARF)), Yes Yes(1)

HOOK(LINE,NOBLOCK,PATH),
SYMBOL,FILE(location)

Compiler listing | TEST(ALL),AGGREGATE,ATTR Yes Yes
IBUTES(FULL),ESD,LIST,MAP,

LANGX NEST,OPTIONS,SOURCE,STM Yes Yes
T,XREF(FULL)

Compiler listing | TEST(ALL),AGGREGATE,ATTR | Yes Yes (1) | Yes (1)
IBUTES(FULL),ESD,LIST,MAP,

LANGX NEST,OPTIONS,SOURCE,STM | Yes Yes Yes
T,XREF(FULL)

Notes:

1. Recommended for production and test
2. Good option for test only

3.6 Starting Debug Tool automatically
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» For some programs, you might want to start Debug Tool automatically when the program
starts. This approach is strongly recommended for online IMS programs and DB2 stored
procedures. It cannot be applied to OS/VS COBOL or Assembler programs, and should
not be used for CICS applications.

You implement this functionality by link-editing a Debug Tool LE startup exit module into your
application load module:

» For batch applications: EQADBCXT
» For online IMS applications: EQADICXT
» For DB2 stored procedures: EQADDCXT

The exits are in stored in the Debug Tool SEQAMOD load library. Because the exit adds a
small amount of overhead when the program starts, you might or might not consider this to be
production-ready.

The exit can optionally be link-edited into a copy of LE module CEEBINIT (for batch and IMS)
or CEEPIPI (for DB2 Stored Procedures) to avoid linking the exit into your application
module. Then you can STEPLIB or JOBLIB to access the LE module with the exit.
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Using Debug Tool on CICS
programs

The scenario described in this chapter provides an example of Debug Tool being used to find
and fix a problem in a CICS transaction that had abnormally terminated. The programs
associated with the failing transaction are coded in PL/I.
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4.1 What happened?

A CICS transaction had abnormally terminated with an ABMO abend code, as shown in
Figure 4-1.

DISPLAY PATIENT HISTORY

ENTER PATIENT ID
999999899

DFHAC2206 17:53:15 CICSACBS Transaction HCHI failed with abend ABMB. Updates
to local recoverable resources backed out.

Figure 4-1 Transaction abend
We used Debug Tool to determine the cause of the abend. If Fault Analyzer had been

available, it would have activated and produced a real time analysis report showing the line of
code that caused the abend.
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Because it is a CICS transaction, a debugging profile had to be created. We did this using the
CADP transaction. ENTERing CADP in a blank CICS screen returned this screen
(Figure 4-2).

CADP

A1l Debugging Profiles

CICS Application Debugging Profile Manager

Owner Profile
DNET161 ADC1ALL
_ RADPOT1Q ADPOTI1O
DNET100 APA2
CICSUSER APIMER
DNET331 ASSEM
DNETO39 A1
DNET514 BSC
DNET514 BSC2
SYS029 CCCAECCO
ADPOT23 CTGTEST
ADPOT12 DAYSOLD
ADPOT14 DAYSOLD
ADPOT16 DAYSOLD
DBRO22 DBRO22
DBRO22 DBRO22A
DBAO22 DBAO22H

96 profile(s). All

I

profiles shown
Enter=Process PFl=Help 2=Filter 3=Exit 4=View 5=Create Comp B=Create Java

HCHI
CDAT
HCHI

(A=Activate, I=Inactivate, D=Delete, C=Copy)

Program Compile Unit Applid Userid
* * CICSACB5 DNET161
EPSLO2 * * *

* * * x
HCHIST X CICSACB5 CICSUSER
X X CICSx DNET331
* * CICSACB5 DNETE39
EPSLO2 * * *
EPSLO3 * * ®

X X CICSACB5 SYS029
EPSLE3 X X DNET100
EPSLO2 X X ADPOTL12
EPSLO2 X X ADPOT14
EPSLO2 * * ADPOT16
* * CICSACB5 DBARBO22
* * CICSACBS DEARBOZ22
X X CICSACB5 DEBAB22

8=Forward 9=Set display device 10=Edit 11=Sort

CICSACBES

Term Tupe
¥ Comp
¥ Comp
* Comp
0055 Comp
* Comp
* Comp
¥ Comp
¥ Comp
* Comp
* Comp
* Comp
* Comp
* Comp
0019 Comp
0019 Comp
0019 Comp

Figure 4-2 Existing CICS debug profiles

This was a list of all the CICS debugging profiles currently in the system. We had to create a
new Compiled Debugging Profile to allow us to trap the offending program with Debug Tool.
To do this, we pressed PF5 and then:

»

>

>

We typed a unique profile name (HCHI71 in our example).
We ENTERed the ID of the failing transaction (HCHI).

We ENTERed * into the Program and Compile Unit fields.
We changed the Test Level parameter to Error.

We did not change any other fields.

We pressed the Enter key.
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The Debugging profile created message appeared in the bottom left-hand corner of the
screen (Figure 4-3).

CADP - CICS Application Debugging Profile Manager - CICSACBS

Create Compiled Debugging Profile ==> H for DBABOT1

CICS Resources To Debug (use x to specify generic values e.g. *, Ax, ABx, etc.)

Transaction ==> Applid ==>
Program ==> Userid ==>
Compile Unit ==> Termid ==>
Netname ==>
Debug Tool Language Environment Options
Test Level == (A11,Error, None)
Command File ==>
Prompt Level ==>
Preference File ==>

Other Language Environment Options

Duplicate - use replace or change name
Enter=Create PFl=Help 2=Save options as defaults 3=Exit 10=Replace 12=Return

Figure 4-3 CADP screen

Pressing PF12 returned us to an updated list of all the debugging profiles, including the one
we had just created.
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We located this new profile and typed an A line command adjacent to it. We refer to
commands entered on the command line as primary commands and to those entered in the

left side column as /ine commands (Figure 4-4).

CADP

Owner

CICS Application Debugging Profile Manager

Profile

ADPOTOZ2
DBRA287T

DNETOTO
DNET100
DNETO48
DNET422
DNET100
SYS029

_ DNETS5D4

DNETE620
DBROTL
DNET481

_ RDPOT23

DNET331
DNETO32

_ SEXAMPLE
96 profile(s)
Enter=Process PFl=Help 2=Filter 3=Exit 4=View 5=Create Comp 6=Create Java
7=Back 8=Forward 9=Set display device 10=Edit 11=Sort

HCHI
HCHI
HCHI
HCHISTO
HCHIE48
HCHIZ22
HCHIZ4
HCHIZ29
HCHIS04
HCHIGB20
HCHIT1
HCHI81
HEALTH
HEALTHC
JAJ2
JAVA

A1l Debugging Profiles

H oH H H H H H H H H H H H H H +H [t”

CICSACBS

(A=Activate, I=Inactivate, D=Delete, C=Copy)

Tran Program Compile Unit Applid Userid

HCHI HCHIST X CICSACBS ADPOTOZ2
HCHI x X X DBA28T

HCHI x X CICSACBS DNETO7R
X HCHIST X CICSACBS DNET10Q
HCHI x X CICSACBS DNETOR49
HCHI x X CICSACBS DNET422
HCHI x X CICSACBS DNET100
HCHI HCHIST X X SYS029

HCHI HCHIST X CICSACBS DNETS04
HCHI HCHIST X CICSACBS DNET6E20
HCHI x X CICSACBS DBROET1

HCHI HCHIST x CICSACBS DNET481
HCHI x X CICSACBS ADPOTZ23
HCHI x X CICSACBS DNET331
CDAT x X CICSACBS DNETO32
TRx X PENFOLDx

Term
7040
*x

zZo42
x

7040
gos2
*

x

7042
Z046
0o12
0083
0036

Z002

Type
Comp
Comp
Comp
Comp
Comp
Comp
Comp
Comp
Comp
Comp
Comp
Comp
Comp
Comp
Comp
Java

Figure 4-4 Updated CICS debug profiles

The profile was then activated by pressing the Enter key.
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The Profile Manager displayed the following screen, providing information that identified the
display device where Debug Tool would run (Figure 4-5).

CADP - CICS Application Debugging Profile Manager - CICSACB5
Set Compiled Debugging Display Device (checked at PROFILE actiwvation time)
Debugging Display Device

Session Type
3270 Display Terminal

n
n
~

(3270, TCP)

n
n
~

TCP/IP Name Or Address

nm n mn
nm n mn
VOV VWV

==>

o
a]
5
+

Type of socket communication == (Single,Multiple)

Display this panel on comp profile activation ==

Enter=Save and return PFl=Help 3=Exit 12=Cancel

Figure 4-5 Debug display device detail

Pressing the Enter key then completed the profile activation. We then exited the Profile
Manager by pressing PF3.
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We then reran the failing transaction. It was now under the control of Debug Tool and stopped
executing at the entry point to the first program invoked (Figure 4-6).

PL/I LOCATION: HCHIST initialization

Command === Scroll ===> PAGE
MONITOR -+----1----+----2----+----3----4----4----+----5----+----6- L INE: O OF 0
KK KK R KK KKK R KKK R OK KO K KK KXk TOP OF MONTITOR sk % o o s 0K 50K K K K K 3K 0K K K K OK K K K K K K K X X X X X

3K KKK KK K KK R R KR R KRk R Rk kKK k kXX BOTTOM OF MONITOR % % % % 3 % 55K 5 53K K 5K 5K K K 5K K K % K K K % K K K ¥ X X

KK 3K K K KK KKK K KK KKK R KOO R ok kX x x kX TOP OF SOURCE % ok o 3 K 3 3 K 3 K 3K 3K 3 K K 3 K K % 3 K K 3 K K K % X X

0005 file may not exist, or is not accessible.
PF 1:7? 2:STEP 3:QUIT 4:LIST 5:FIND B6:AT/CLERR
PF T:UP 8: DOWN 9: G0 10: Z0OM 11:Z00M LOG 12:RETRIEVE

—==l-—-—#=-=-2-—-—4----3--——4----4----4--=-5----+ LINE: 1 OF 24§

HCHIST: PROC (CA_PTR) OPTIONS (MAIN, REENTRANT) REORDER;
AR K KK KK KK KK K K K KK KK 3K K K K 3K K K K 3K K K K K 0K K 0K K K K 0K K K K KK K K K 3K K KK K K K K K
/% MAIN ROUTINE TO DISPLAY A PATIENT'S HISTORY x/
/x - THIS ROUTINE CALL A ROUTINE WRITTEN IN C LANGUAGE x/
WHICH WILL CALL A COBOL PROGRAM.

Figure 4-6 Debug session starts

The default debug screen shows three windows:

»

The Monitor window displays current variable values. Just which variables are displayed is
determined by commands that we issue to Debug Tool.

The Source window displays program statements, highlighting the next statement that will
be executed.

The Log window displays a list of user commands, responses to user commands, and any
messages for the user.

Note that in most instances, the error message in this screen does not indicate an error.

You do not always require a global preferences file. By issuing a ZOOM command, or by
positioning the cursor in any window and pressing PF10, we can toggle in and out of any
window.

A fourth window, the Memory window, can be swapped in to replace the Log window. It is
used to display the contents of storage.
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We then issued a series of GO commands by repeatedly pressing PF9 to move through the
executing transaction until we reached the point of failure. Debug Tool stops at the start of
each program it encounters. Debug Tool stopped at entry to program HCBLDDL multiple
times. We used the NAMES EXCLUDE command to advise Debug Tool not to stop when it
encountered an HCBLDDL program (Figure 4-7).

COBOL LOCATION: HCBLDDL ENTRY

Command ===> Scroll ===> PAGE
MONITOR =-#-=-=1-=-=#-===2---=#--=-83-—-—4----4----4----5---—4=---§- LINE: O OF 0
KK KK 3K K KK K K KK KK KKK KRRk kR Xk kX kX TOP OF MONITOR 3 5 % ok s % ok 5 K 5 K 5K 0 K 3K K KK K K K K 3 X K X X K X X K X

KKK KK KO MR KRR R R R Rk xxkx kX BOTTOM OF MONITOR 5k % s sk s 0K 5 K 3K K 3K K 30K X ¥ K %K XK X X X X X

LINE: 2 OF 49

ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER: IBM-370.
OBJECT-COMPUTER. IBM-370.

001 Opc{v

olokl  MAMES EXCLUDE CU HCBLDDL ;

PF 1:7 2:S8TEP 3:QUIT 4:LIST 5:FIND 6:AT/CLEAR
PF T:UP 8: DOWN 9:G0 10: Z00M 11:Z700M LOG 12:RETRIEVE

Figure 4-7 Stepping through the debug session
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Debug Tool eventually stopped at an EXEC CICS SEND MAP statement. The error message
for the ABMO abend appeared in the LOG window (Figure 4-8).

PL/I LOCATION: HCHIST :> 214

Command ===> Scroll ===> PAGE
MONITOR -#----1----4-==-2-———4-——-3-—-——4-———4-———4-———-F-———4--—-6- LINE: @ OF 0
3K 3K KK KKK K KK KKK KK KK KKK K K kKX Xk kX TOP OF MONITOR % o o o ok 5 50K K 3K 5K 3K K K K K K 3K K K K K XK K K 3K K X X X

KEEKKKKEEERRKRKEKEKKKKRKERRRXXKXX BOTTOM OF MONITOR % %%k K %5 X KK K K K K K K K XK K K K K KK KK KK KX

SEND MAP (HCHIST_DETAIL_MAP) (MAPSET (HCMARS ")
FROM (HIDETLO) ERASE CURSOR;
W_MAP_TO_RECV = HCHIST_DETAIL_MAP;
RETURN;
END SEND_PATIENT_HISTORY_DETAIL_MAP;

0O17 CEE3250C The system or user abend ABMO was issued.

Olokk The current location is HCHIST ::> HCHIST :> 214.

PF 1:7 2:STEP 3:QUIT 4:LIST 5:FIND 6:AT/CLEAR
PF T:UP 8: DOWN 9:G0 10: Z0OM 11:Z00M LOG 12:RETRIEVE

Figure 4-8 Debug session halted after abend

The name of the map is stored in the HCHIST_DETAIL_MAP variable.
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To see the contents of this variable, we issued the LI HCHIST_DETAIL_MAP command. The
result was displayed in the LOG window (Figure 4-9).

PL/I LOCATION: HCHIST :>» 214

Command ===> Scroll ===> PAGE
MONITOR —+----1---—4-———2-———4-—--3-———4+-———4-———+-——-F----+———-6- LINE: O OF O
33K KK K K KKK K K KK KO KKK KKK X Kk kX TOP OF MONTI TOR % 3 3 5 5 o 5K 5K K 5 K K 3K K 3K K K K 3K 3K K 3K K K K K X K K K X

3K K KK KKK K K KRR R RO kX X Xk X BOTTOM OF MONITOR % 3 5 o ok 5 5 50K K 3K K 5K K K K K K ¥ K K K K X ¥ K K X X

LINE: 214 OF 246

SEND MAP (HCHIST_DETRIL_MAP) MAPSET (' HCMAPS'])
FROM (HIDETLO) ERASE CURSOR;
W_MAP_TO_RECY = HCHIST_DETAIL_MAP;
RETURN;
END SEND_PATIENT_HISTORY_DETAIL_MAP;

LINE: 17 OF 20

0O17 CEE3250C The system or user abend AEMO was issued.

0[okR> The current location is HCHIST ::> HCHIST :> 214.

olokRs] LIST HCHIST_DETAIL_MAP ;

ofejeJe HCHIST_DETAIL_MAP = '00

PF 1:% Z2:STEP 3:QUIT 4:LIST 5:FIND 6:AT/CLEAR
PF T:UP 8:DOWN 9:G0 10:Z00M 11:Z00M LOG 12:RETRIEVE

Figure 4-9 Checking variable content

The current value of the HCDIST_DETAIL_MAP variable was not a valid value.
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HCHIST is the name of the program that failed. To start our debugging, we checked all the
statements that referenced the HCHIST_DETAIL_MAP variable to determine if any of them
modified it.

We issued the ZOOM SOURCE command, followed by the F HCHIST_DETAIL_MAP FIRST
command to find the first reference to this variable. We found that it was initialized with the
value HIDETL when it was defined. This is the name of the BMS map that the program should
display (Figure 4-10).

PL/I LOCATION: HCHIST :» 214
Command ===> Scroll ===> PAGE

PIC ' (7T)JX" INIT('HIDETL');

05 HCHIST_DONE_MAP PIC (7) X" "INIT ('HISTDON');

Figure 4-10 Locating variable reference

We repeated the FIND command using PF5 multiple times to locate other references to the
variable. Three were found, in statement lines 106, 215, and 217 (see Figure 4-11 and
Figure 4-12).

PL/I LOCATION: HCHIST :»> 214
Command ===3> Scroll ===> PAGE
--B--- LINE: 106 OF 246
WHEN (. MAP_TO_RECV. =
CALL ‘SEND_PATIENT HISTORY_DETAIL_MAP;

Figure 4-11 Locating variable reference

PL/I LOCATION: HCHIST :> 214
Command ===> Scroll ===> PAGE
H —-=4===--3----t----4----+----5--- | [NE: 215 OF 246
MAPSET (' HCHMAPS')

FROM (HIDETLO) ERASE CURSOR;
W_MAP_TO_RECV = HCHIST_DETAIL_MAP;

Figure 4-12 Locating variable reference

None of these statements appeared to modify the variable — additional investigation was
required. We issued the GO command, causing CICS to handle the abend and the Debug
Tool session to end.
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We knew that the abend was occurring in program HIHIST. We could therefore concentrate
our debugging here. To do this, we re-ENTERed the CADP transaction and pressed PF10 to
update the profile and change the value of the Program field from * to HCHIST. Pressing
PF10 again caused the profile manager to save the updated profile (Figure 4-13).

CADP - CICS Application Debugging Profile Manager - CICSACB5
Create Compiled Debugging Profile ==> [ for DBROTL
activated by DBROT1
to 0012

CICS Resources To Debug (use * to specify generic values e.g. x, Ax, ABx, etc.]
Transaction ==> Applid ==>
Program ==> Userid ==>
Compile Unit ==> Termid ==>

Netname ==>
Debug Tool Language Environment Options
Test Level == (A11,Error, Nonel
Command File ==>
Prompt Level ==>
Preference File ==>

Other Language Environment Options
Debugging profile replaced
Enter=Create PFl=Help 2=Save options as defaults 3=Exit 10=Replace 12=Return

Figure 4-13 Re-specifying the debug profile

We exited the profile manager by pressing PF3.
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We had learned that the cause of the transaction failure was an invalid value in the
HCHIST_DETAIL_MAP variable. No statements in the program appeared to change the
content of this variable from its initialized value of “HIDETL". Using breakpoints, we can cause
Debug Tool to halt its processing when specific events occur. We set a breakpoint to occur
when the value of the HCHIST_DETAIL_MAP variable changed.

We ran the failing transaction again. Debug Tool stopped it at the entry point of program
HCHIST. To start program execution, we issued the STEP command. This brought us into
the program and did the required initialization (Figure 4-14).

PL/I LOCATION: HCHIST :> HCHIST ENTRY

Command === Scroll ===> PAGE
MONITOR —+-—--1---—4--==2-———4-———3-———4————d-———4-——-F————+————G- L INE: O OF O
3K K K KKK KK K K KK KKK R KO R KRRk XXX TOP OF MONTITOR % % % 3 3 3 3 5 5 K K K X 3 3 3K % % 5 K K K K XK 3K X X X X X X

3K 0K KKK K KK X X ROk Rk X Xk k kX BOTTOM OF MONTI TOR ok 3k o 3 ok ok % 0K 5 53K 3 3 3 5K K K K KK K 0K X X X X

7KK K K KK K K K K KK 3K K KK KK 3K K 3K K K 3K KK 3K K 3K 3K K K K KK K K 3K 3K 3K K K K K K K K 3K KK K K K K K

/% MAIN ROUTINE TO DISPLAY A PATIENT'S HISTORY x/

/% - THIS _ROUTINE CALL A ROUTINE WRITTEN IN C LANGUAGE x/
WHICH WILL CALL A COBOL PROGRAM.

0005 file may not exist, or is not accessible.

lelefolsl  STEP ;

PF 1:7 2:STEP 3:QUIT 4:LIST 5:FIND B6:AT/CLEAR
PF 7:UP 8: DOWN 9: G0 10: Z0OOM 11:Z00OM LOG 12:RETRIEVE

Figure 4-14 Debug session halted at entry point

We could then set a breakpoint.
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We issued the AT CHANGE HCHIST_DETAIL_MAP command. This would cause program
execution to stop when the value of the HCHIST_DETAIL_MAP variable changed. The GO
command was then issued (Figure 4-15).

PLAI LOCATION: HCHIST :> 1986

Command ===> Scroll ===2> PAGE
MOMITOR —-+-—-—--1-—-—"—"—+-———-——-2————+—-———-——-3-————+————4g4—-————4+——-—--5————+———-6—- LINE: O O0OF O
K oK oK K KK K K 3K 3K K K K K K K K K K K K K KK K KKKk k ok TOP OF MONI TOR 5 % 5% ok 5K % % % % % 5K K % XK % % % 3 K K XK XK % 5K 3K K K K X K K K
K 5K 5K K K K K K K K K K K K K K K K KK KKK K KKKk k Xk BOTTOM OF MONT TOR 5% 5k 5K % 405K % 5 5K 5K % X X X % 5K 5 XK XK XK XK XK 5K K &K A X X K XK

(HISTORY DETAIL RC = ©)] THEN DO:
IF (HISTORY_DETAIL_LINE_COUNT = ©)] THEN

ouUT_MSG1

= "PATIENT HAS NO HISTORY.
OuUT_MSG2 = -~ T

file may not exist, or is not accessible.
STEP
AT CHANGE HCHIST_DETAIL_MAP ;
Gao
1:7 2: STEP 3:QUIT 4:LIST S: FIND 6: AT CLEAR
PF T:UP 8: DOWN 9: G0 10: ZOOM 11: ZOOM LOG 12: RETRIEVE|

Figure 4-15 Stopping program execution

Debug Tool stopped program execution at an END statement (line 196). We issued an UP 3
command to view the statements immediately preceding the END.
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The program code showed that we were in a DO loop. The value of HCHIST_DETAIL_MAP

had changed in the previous statement (line 194). See Figure 4-16.

PL/I LOCATION: HCHIST :> 186

DO DETAIL_LINE_INDEX=1 TO HISTORY_DETAIL_LINE_COUNT;
PATHIST_DETAIL_LINE_TEXT (DETAIL_LINE_INDEX), =
HISTORY_DETAIL_MAP_LINE (DETAIL_LINE_INDEX) ;

IF (HISTORY_DETAIL_RC = @) THEN DO;
IF (HISTORY_DETAIL_LINE_COUNT = 0) THEN DO;

Command === Scroll ===> PAGE
MONITOR -#----1-=-=4---=2---—4+-=--3-—=-4----4--——+--—-5----4----§- LINE: O OF O
KER KKK E KR EX KRR KR X KX RRKEXKEXXX TOP OF MONITOR 3% 3 5 % % 30K K XK K K XK 4 3 XK K K K K K % % XK X X K K % X

K KKK K KKK KKK K KKORCE Xk ckxx kxx BOTTOM OF MONTITOR 3 5 3k % 5 3% 5 3K 3K XK 3K X 3 K X K X 3K 3K K % X X K X 3 X X X X

==-l-==-#====2--=—4====B----4----4----+-===5--- LINE: 193 OF 246

3:QUIT 4:LIST 5:FIND 6:AT/CLERAR
9: G0 10: Z00M 11:Z00M LOG 12:RETRIEVE

Figure 4-16 Debug session stopped when value of variable changed
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At this point we checked the value of the DETAIL_LINE_INDEX variable by issuing an
LI DETAIL_LINE_INDEX command. This told us that the change to the contents of
HCHIST_DETAIL_MAP occurred when the value of DETAIL_LINE_INDEX equaled 18
(Figure 4-17).

PL/I LOCATION: HCHIST :> 196

Command === Scroll ===> PAGE
MONITOR —#----1----#----2-———4-——-3-———4--—-4-———+-——-F-——~+——--G- LINE: O OF O
3K KKK KK K KKK KKK KR KKKk kk kX TOP OF MONITOR 3% % ik sk 5k K 5 K 0 303K 5 KK 5K 5K K K K K K K K K K 3K 3K K X X X

KEKKKEKKKEEEERKKK KR KKK KKRK XXX KK EkX BOTTOM OF MONITOR 3K X % K K X X X K KK K KK K K K K K K K K X K KX XXX

LINE: 183 OF 246
DO DETAIL_LINE_INDEX=1 TO HISTORY_DETAIL_LINE_COUNT;
PATHIST_DETAIL_LINE_TEXT (DETAIL_LINE_INDEX) =
HISTORY_DETAIL MAP_LINE (DETAIL_LINE_INDEX] ;

IF (HISTORY_DETAIL _RC = 0) THEN DO;

198 IF (HISTORY_DETAIL_LINE_COUNT = 8) THEN DO;
LOG @--==-#===-1-==-#==-=2==-=4--==§eso—t----4o=o-4---=B5==--+---56 LINE: 7 OF 10
oclo{ AT CHANGE HCHIST DETAIL MAP ;

olelolsl GO ;

ofejolsl | IST DETAIL_LINE_INDEX ;

olokNo] DETAIL_LINE_INDEX = 18

PF 1:7 2:STEP 3:QUIT 4:LIST 5:FIND 6:AT/CLEAR
PF T7:UP 8:DOWN 9: GO0 10:Z00M 11:Z00M LOG 12:RETRIEVE

Figure 4-17 Checking value of DETAIL_LINE_INDEX

We ended this debug session by issuing a QUIT ABEND command. We had to determine
when and how the value of DETAIL_LINE_INDEX was set to 18.
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Again we started the failing transaction, HCHI. When Debug Tool gained control at the start of
program HCHIST we STEPped into the executing code. We then set a breakpoint to come
into effect when the value of DETAIL_LINE_INDEX changed, knowing that we were not really
interested until it approaches a value of 18.

We issued the command AT CHANGE DETAIL_LINE_INDEX and pressed the Enter key.
Debug Tool responded with the message, Current command is incomplete, pending more
input. We then ENTERed the remainder of the command, IF DETAIL_LINE_INDEX <= 16
THEN GO.

It was necessary to ENTER the breakpoint command in two pieces because it was too long to
fit on the command line. The hyphen at the end of the first command ensured that the second
portion was a continuation of the first.

We then issued the GO command.
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Debug Tool stopped processing at source code line 194, indicating that the breakpoint had
been triggered by the previous statement (Figure 4-18).

PL/L LOCATION: HCHIST :> 194

Command === Scroll ===> PAGE
MONITOR -+----1----4----2----4----3----4+----4----+4+----5----+----6- LINE: 0 OF 0
KKK KKK KKK KR XXX X KR KK KKK RXXXXX TOP OF MONITOR 3 % 5% 3 % % % %K X X X X 3% 5 X X XK X % X K K X K X X X X X X

KEEKKKERKKKREERKRKKKEKKKKERRKRRX BOTTOM OF MONITOR % % % % % K% K KK K K K K XK K K K K K KKK KKK KKX XK

LINE: 194 OF 248§
HISTORY_DETAIL_MAP_LINE (DETAIL_LINE_INDEX) ;
IF (HISTORY_DETAIL RC = 0) THEN DO;

IF (HISTORY_DETAIL_LINE_COUNT = 0) THEN DO;
OUT_MSG1 = 'PATIENT HAS NO HISTORY.'

LINE: 11 OF 14

elekll AT CHANGE DETAIL_LINE_INDEX
0012 IF DETAIL_LINE_INDEX <= 16 THEN

0013 GO ;

elek: GO ;

PF 1:7 2:STEP 3:QUIT 4:LIST 5:FIND 6:AT/CLEAR
PF T:UP 8: DOWN 9: G0 10: ZOOM 11:Z00M LOG 12:RETRIEVE

Figure 4-18 Debug session stops when DETAIL_LINE _INDEX > 18
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Issuing an UP 3 command repositioned the information in the source window. We then issued
the following commands to allow close monitoring of the two variables involved:

MON LI DETAIL_LINE_INDEX
MON LI HCHIST_DETAIL_MAP

This caused current values of these two variables to be displayed in the MONITOR window.
At this time we saw that both values were valid (Figure 4-19).

PL/I LOCATION: HCHIST :> 194
Command ===> Scroll ===> PAGE
MONITOR -+----1----+----2----+4+----3----+----4----+----§--=-+-=—-B- | INE: 1 OF 2
3K KKK DK K KKK KK K OKOK RO XXk X x kXK TOP OF MONITOR 3 % 3 ok k% K K 3 3 K 30K K 3K K 3K K K 0K 3 K K % K K K X X K
LT CEEEEEEEry EEEr S PRt R T Ey PR
1 DETAIL_LINE_INDEX | 17
0902' 2 HCHIST_DETAIL_MAP et

3K KKK DK K XK K KK K OKOK R OO Rk Xk x x kX BOTTOM OF MONTI TOR 3k 5k 5 % 3 0k K 3 K K 3 K K 5K K 3 K K ¥ K 3 K K % K K K X X X

m--l----4----2----4----Bsm=-+----d----+-<--5--- | INE: 101 OF 248
COMMARERA (BUILD_HISTORY.DETAIL_L INE_CR)
LENGTH (HISTORY_DETAIL_CA_LEN);
DO DETAIL_LINE_INDEX=1 TO HISTORY_DETAIL.L INE_COUNT;

HISTORY.DETAIL_MAP_LINE(DETAIL_LINE_INDEX] ;

LINE: 15 OF 18

0016 LIST DETAIL_LINE_INDEX ;

0018 LIST HCHIST_DETAIL_MAP ;
PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND B6:AT/CLEAR
PF 7:UP 8: DOWN 9: G0 10: Z00M 11:Z00M LOG 12:RETRIEVE

Figure 4-19 Checking variable contents

Chapter 4. Using Debug Tool on CICS programs 91



We were now able to STEP through the code, monitoring changes to the variables as we did
so. When saw that the value of DETAIL_LINE_INDEX reached 18 the content of
HCHIST_DETAIL_MAP became invalid. This suggested we could have a storage overlay
problem, possibly caused by stepping outside the bounds of an array (Figure 4-20).

PL/I LOCATION: HCHIST :> 186
Command === Scroll ===> PAGE
MONITOR -+----1----+----2----+----83----+----4----+----5---—-+----- LINE: 1 OF 2

EEEREKKEKEKKKKKKKKRKR KKK KRR RXXEEEX TOP OF MONITOR 3% %% KKK K K K KK K KK K K K K K K XK XK X XK K & K XK X X X

1 DETAIL_LINE_INDEX |
0002 2 HCHIST DETAIL_MAP oo

KK DK 3K K3 OK K OIOKOKOKK KK K ok kX k kXX BOTTOM OF MONITOR % ok i ko ok 3K 3 3K 3K 5K K K X K K K K K KK X K K K K X X K

LINE: 191 OF 246
COMMAREA (BUILD_HISTORY_DETAIL_LINE_CRA)
LENGTH (HISTORY_DETAIL_CA_LEN);
DO DETAIL_LIMNE_INDEX=1 TO HISTORY_DETAIL_LINE_ COUNT;
PATHIST_DETAIL_LINE_TEXT(DETAIL_LINELINDEX) =
HISTORY_DETAIL_MAP_LINE (DETAIL_LINE_INDEX);

LINE: 18 OF 21

PF 1:? 2:STEP 3:QUIT 4:LIST 5:FIND 6:AT/CLEAR
PF T:UP 8: DOWN 9:G0 10: ZOOM 11:Z00M LOG 12:RETRIEVE

Figure 4-20 Variable content chances to invalid value
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We next examined the definition of the PATHIST_DETAIL_LINE_TEXT variable by issuing a
FIND PATHIST_DETAIL_LINE_TEXT, then scrolling back by issuing an UP 4 command. This
showed us that this variable was a sub-element in an array of 15 elements (Figure 4-21).

PL/I LOCATION: HCHIST :>» 196
Command ===> Scroll ===>» PAGE
MONITOR -+----1----+----2----+4+----3----4+----4----+----6----+----G- LINE: 1 OF 2

KKK KKK KKK KKK KK KKK KKK KKKR KRR KK TOP OF MOMNITOR % % 5% 5 % K X X 5 3 5K 5K K K X XK K 3K K K K K XK K K K KK XK XX X

1 DETAIL_LINE_INDEX I
0002 2 HCHIST_DETAIL_MAP I'GG

33K DK K KKK KKK KOOI KK Kook kX BOTTOM OF MONTITOR ok ok ok o 5 3K 5K 5K K 3 5K K 3K 3K K KK K K K K K K XK XK XK X

---1----+----2----4----3----+----4----+----5---- | INE: 42 OF 246
05 PATHIST DETAIL _LINE_OF MAP (15),
15 PATHIST_DETAIL_LINE,
25 PATHIST_DETAIL_LINE_LEN FIXED BIN(15],
25 PATHISTADETAIL_LINE_ATTR PIC ' (01)X",
25 PATHIST_DETAIL_LINE_TEXT PIC 'A78)X";

LINE: 18 OF 21

0018 LIST HCHIST_DETAIL_MAP ;

lelekRs]  STEP ;
oleledel  STEP ;
lcizkl  STEP ;
PF 1:7 2:STEP 3:QUIT 4:LIST 5:FIND 6:AT/CLERR
PF T:UP 8: DOWN 9: GO0 10: ZO0OM 11:Z00M LOG 12:RETRIEVE

Figure 4-21 Checking variable definition
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Previously we had learned that the end of the DO loop was coded to occur when the index

value equalled the value of HISTORY_DETAIL_LINE_COUNT. We checked the definition of
this variable to understand what it had been initialized with, using the command,

F HISTORY_DETAIL_LINE_COUNT FIRST. There is no definition of this variable, so it has

been defined automatically and never initialized.

By issuing a MON LI HISTORY_DETAIL_LINE_COUNT, we checked its value (Figure 4-22).

PL/I LOCATION: HCHIST :>» 59

Command = Scroll ===> PAGE

MONITOR -#----1----#-——-2-——-#———-8-———4-——-d-——-4----5-——=¢=—-—§= | INE: 1 OF 1

33K KKK KKK KK KKK KK KKK KR KK Xk Rk XXXk x X TOP OF MONITOR % % 3 o 3k o o K K 5 K 3K 0K K 5 5 3K K XK K KK X K K K K K K X X X
e S R L LR LR

e001]] 1 HISTORY_DETAIL LINE COUNT]  1644s]]

KKK 3K KKK KK OK K KO KK R ok ok kX xxxx BOTTOM OF MOMNITOR 3% o ok o o ok ok 5 3 K K 3 K K K XK K K 3 K K K K 3 KK X X X

=—=l--==#===-2---=#--=-B-fe-4-===4----+--=-5--- LINE: 193 OF 246
DO DETAIL_LINE_INDEX=1 TO HISTORY_DETAIL_LINE_COUNT:
PATHISTLDETAIL LINE_TEXT (DETAIL_LINE_INDEX) =
HISTORY_DETAIL MAP_LINE (DETAIL_LINE_INDEX) ;

END;
IF (HISTORY_DETAIL_RC = @) \THEN DO;

LOG @----#4===f---—#---—2————4-—==Ba———t-—-=d-=--t==--5--—-4+----6- LINE: 6 OF 9

eleloly  STEP ;

llelols  MONITOR

0009 LIST HISTORY_DETAIL_LINE_COUNT ;

PF 1:7? 2:STEP 3:QUIT 4:LIST 5:FIND 6:AT/CLEAR
PF T:UP 8: DOWN 9:G0 10: Z00M 11:Z00M LOG 12:RETRIEVE

Figure 4-22 Checking variable content

The value of the HISTORY_DETAIL_LINE_COUNT was 16448, well outside of the number of
elements in the array. No wonder we had a problem!

Correct definition and initialization of the HISTORY_DETAIL_LINE_COUNT variable was the
resolution of our problem.
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Scenario for PD Tools with RDz

For the purposes of this chapter, we assume that the PD Tools and RDz have already been
installed and customized.

In this scenario, we are using a subset of the PD Tools to demonstrate how the tools work
together to quickly and efficiently detect an error, correct it, and test it. We do that with Fault
Analyzer, Debug Tool, and File Manager, all under the umbrella of RDz. The same scenario
can be accomplished in batch (green screen) without the use of RDz.

We are not providing source code, data, or any other resources for the reader to exactly
duplicate this scenario. However, the steps taken and screen captures provided should be
sufficient when used as a guide for performing similar tasks in your environment. We are also
assuming that you have completed the setup procedures to establish connection to the
mainframe, and gained access to the data sets required.
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5.1 Submitting the job

The first step in this scenario, as well as most processes, is to submit your JCL. We access
the JCL through the Remote Systems Connection, in our case DEMOMVS, and locate the
JCL in the MVS files (Figure 5-1).

18 Remate Systems &7 Team| =0
£ P @ Bg Y
_& New Connection [:]
Ef Local
=8 DEMOMVS
& JES
=-* MVS Flles

=3 My Data Sets (DDSD200.%)
[ DDS0200.ADLAB.COPYLIB
[ DDS0200.ADLAB.DTSF
[ DDS0200.ADLAB.ENTPLLLISTING
[ DDS0200.ADLAB.EQALANGX
[ DDS0200.ADLAB.FILES J
[ DDS0200.ADLAB.ICL q
[ DDS0200.ADLAB.LISTING
[ DDS0200.ADLAB.LOAD
[ DDS0200.ADLAB.LOADZ
[ DDS0200.ADLAB.SOURCE
Cf DDS0200.ADLAB.SYSDEBUG
Cf DDS0200.ADLAB.TEMPLATE
Cf DDS0200.ADLAB.VIEW
@ DDS0200.DDS0200.ADLAB. TEMPL
Cf DDS0200.EQALANGX
Cf DDS0200.ISPF.ISPPROF
g DDS0200.1CL
[ DDS0200.LANG.CNTL
=-Cf§ DDS0200.LANG.S0OURCE
[ DDS0200.LIB.SOURCE
=-Cf DDS0200.TEST.SOURCE
R | DDSDZDU.MTI’AL[TY.DDS[HDD.COMM

L e mmARAS LA T e e s B
[( | 1l b

Figure 5-1 Remote Systems view
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After the JCL is located, we can submit the Job, Right-clicking on the JCL brings up the menu
for actions that can be taken on the JCL. Select Submit (Figure 5-2).

ﬂﬁ Remote Systems i Team
£ §
= LABCOPY.jdl
&= LINKLEX.jdl
= LINKLEXLjcl
= PDSSTATX.jd
i XADSTAT.jdl
= XASAML.jd
= XCOBTIMS.jdl
= XDTDEMO.jdl
= XIMSSTUB.jdl
= XPADSTAT.jcl
= XPSAML.jd
= XPSAMML.jcl
= XPSAMOSL.jd
) XAl =
= XSAl
= XSAl
= XSAl
= XSAl
i XSAl . Refresh
mi XSAl
& XSAT 1 Rename...
& XTD =) Copy
& XTD| ¥ Delete...
+-Cf DDS02I

Go To

Open
Open With

&7 Search...
- DDS02I
=L DDS02  Browse
=~ DDS02I
- DDS021

e P

Compare With
& Properties i . Rem  Replace With

3 Submit
Property Value

Local Coi Cp1252  Properties

=4d
=

=i

E

Host Connection Emulator Support

Figure 5-2  Submit JCL from Remote Systems view

Validating your job submission return code
By scrolling to the top of the box under the Remote System tab, locate the + next to the item
labeled JES. Click on the + next to JES, then click on the + next to the filter that contains your
submitted jobs, in our case, the My Jobs filter. There you should be able to find the job that

was submitted; if not, you might have to right-click on the JES and select Refresh.

Properties window

As you use RDz, notice that as you highlight an item, the box with the Properties tab in the

lower left hand corner will automatically populate with information for whatever item is
highlighted. If we highlight our batch job output, we can see the properties for this item. You
might have to scroll down the Properties box to find the Return Code for this job. You should

expect to see a return code of 0C7 (Figure 5-3).
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18 Remote Systems 2 . Team =B

£ P ¢ B5 ~
®-4 New Connection A
# Ef Local
=4 DEMOMVS
=& JES

=-Z MYJOBS

=% DDS0200X:J0B09222
=% DDS0200:TSU09208

% DDS0200X:10B09213
% DDS0200:TSU09186

% DDS0200X:10B06782
=% DDS0200X:10B06759
-8 DDS0200X:10B06751
#-% DDS0200A:J0B06768
=% DDS0200X:J0B06750
-9 DDS0200X:J0B06749
- DDS0200X:10B06745
% DDS0200X:10B06744
=% DDS0200A:10B06742

#-% DDS0200X:JOB06713 v

( 2 - 1l | > B

| Properties 2 . Remote Scratchpad =0

B3N

Property Value |
Line Count 2376

Member Name

Number of datasel 8

COutput Node DEMOMVS

Priority 1

Programmer IBM TOOLS WORKSHOP
Return Code SOC7

Return Info ABENDed

Return Status ABEND

Figure 5-3 Properties window

Now that you know you have an abend, you are ready to begin analyzing the Fault.
Double-click on the JES output, and the results will appear in the box next to the Remote
System Explorer, under the tab labeled jobname.out, where jobname is the label name of
the JES output. Look for the line that looks similar to +IDI0003I Fault ID F01385 assigned
in history file FAULTANL.V8R1.HIST (Figure 5-4).

JOB09222 +IDI0C002I Module mﬁ— —program SAMZ, source line # 89— Abend SIJ.CL'? (Dat

JOB05222 +IDI0CO003IC Fault ID F01405 assigned in history file FAULTANL.VBRI1. HIST

JOB09222 TIEF450I DDS0200X RUNSAMI — ABEND=S0C7 U0000 REASON=00000007 805
TIME=14.47.13

JOB0S222 - —-TIMINGS (MINS.)--

JOB09222 -JOBNAME STEPNRME PROCSTEP RC EXCE CPU SRBE CLOCK SERV
JoB09222 -DDS0200X RUNSZM1 *50C7 1130 .00 .00 3.13 9325
JOB0S222 TEF404T DDS0200X - ENDED - TIME=14.47.13

JOB0S222 -DDS0200X ENDED. NAME-TIBM TOOLS WORKSHOP TOTAL CPU TIME= .00 TQT

JOB09222 SHASP395 DDS0200X ENDED

Figure 5-4 JES output view
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Using the CTRL-F key combination brings up a find menu that can be used to find this line by
finding the string “hist”. If you highlight the history file name (ADPOTO00.HIST) in this example,
we can use this in specifying the history file we will be using in the next section.

Analyzing 0C7 with Fault Analyzer

Now we will start to use the Fault Analyzer perspective. Switch perspectives to Fault
Analyzer, and right-click on FA Artefacts in the top left box and select the Add New History
File option from the context menu. A pop-up box will appear; in the input line labeled History
File Name, enter the name of the history file found in the job output. When the history file is
specified, click the OK button (Figure 5-5).

-

New History File
Specify the details of new history file.

R5E Connection Name | pEMoMVS v
History File Name FAULTANL.VSR1.HIST i
@) oK \I Cance|

Figure 5-5 New History F7/e pop-up

This will add the history file name under the FA Artefacts label. Right-click on the history file
and select Populate/Refresh history file from the context menu. In the bottom right of the
screen, you will see a matrix of the most recent abends. One of them should be the 0C7 just
produced from our batch job. To start analyzing the problem, right-click on our abend and
select Browse Report from the context menu (Figure 5-6).

Fault_ID
F01405
FO1404
F01403
F01402
F0O1401
F01400
F01399
F01398
FO1397

Job/Tran User_ID SysfJob Abend I_Abend Job_ID Jobname

DDS0200% DDS0200 DEMOMVS 5007 ez 10B09222 DDS0200X
DNET424R DNET424 DEMOMVS sg(  Column Configuration OBOS09S DNET424R
FMOD24B DNET047 DEMOMVS 55 0BO8837 FMOD24B

FM0D024B DNET047 DEMOMVS g5,  Browse Report OB08778 FM0024B

DNET775Q  DNET775 DEMOMVS s Browse Mini-Dump OB0&345 DNET7750
DNET775Q DNET775 DEMOMVS 50( Delete Cached Data OB08342 DNET775Q
CARENVEX DNET152 DEMOMVS S0{  set Encoding OBO7771 CARENVEX
CARENVEX DNET152 DEMOMVS SO SUCHE JOB07749 CARENVEX
CARENVEX DNET152 DEMOMVS S0C4 50C4 JOB0O7653 CARENVEX

Figure 5-6 Contents of Fault History File

When the report comes up, you can see all the tools that are available in the Fault Analyzer
perspective. The FA Artefact in the top left allows us access one to many history files from
one or many mainframes. Below this box is the outline that can make navigating the history
file quick and easy. The bottom section shows the list of faults and details about the faults in
the columns. These columns can be customized and sorted to make finding a specific abend
quick and easy. Finally, the FA report is in the main part of the screen that contains the actual
Fault History details.
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The Fault History details are presented in five tabs:
» The Initial tab gives a summary of the problem (Figure 5-7).

» The Event Summary tab shows all the events (the call path) leading up to the problem and

indicates in which event the original problem occurs.

» The Abend Job Information tab contains all the information about this specific abend

(similar to the information shown in the abend matrix in the bottom section). In addition, it
has the runtime environment settings and link edit information for the problem program.

» The System-Wide Information tab has control blocks that pertain to the problem. This is
specifically important when the abends occur in a subsystem such as CICS, IMS or DB2,
because this section will display values for the control blocks for the specific subsystems.

» Finally, the Misc. Information tab contains the specifics about how Fault Analyzer is

invoked and some of the customizations used.

=, FO1405.far 2

Browse Dump
Fault Summary

Module SEMZ, program SAM2, source line # §9: Bbend S0C7 (Data Exception)

Synopsis

IBM FAULT ANALYZER SYNOPSIS

L system abend 0C7 occurred in module SAM2 program SEM2 at offset X'368'.

L program-interruption code 0007 (Data Exception) is associated with this abend
and indicates that:

2 decimal digit or sign was invalid.

The cause of the failure was program SEM2 in module SEM2. The COBOL source code
that immediately preceded the failure was:

Source

Line #

000088 g **x Add this customer's BALANCE to the grand total ***
000089 COMPUTE BALANCE-TOTAL =

000050 BALANCE-TOTAL + CUST-ACCT-BALANCE

O
Main Report Event Summary Abend Job Information System Wide Information  Misc Information

Figure 5-7 FA Fault Summary

100 IBM Application Development and Problem Determination




To start analyzing the abend, we use the Main Report tab. All items underlined and in blue
are links to other areas of the report. Clicking on the SOC7 abend invokes the Lookup part of
the Fault Analyzer tool. While the summary page gives a brief explanation of the abend code,
Lookup gives a full explanation. Lookup can be used independent of the rest of the fault
analyzer tool.

In Figure 5-7 on page 100, the Fault Summary page shows the COMPUTE statement on line
89. Further down, the variables used on line 89 and the definitions within the program are
shown, and at the bottom, the values of those variables are shown. Notice that the value of
CUST-ACCTBALANCE is shown in hex because the data is not a valid packed number. This
is also flagged with “*** Invalid Numeric Data **” text denoting that this value caused the
problem (Figure 5-8).

The COBOL source code for data fields involved in the failure:

Source

Line #

000059 05 CUST-ACCT-BALRNCE PIC S9(7)V93 COMP-3.
000066 05 BALANCE-TOTAL PIC 59(7)V99 COMP-3.

Data field values at time of abend:

10

BALANCE-TOTAL 4
X'ic

CUST-ACCT-BALANCE

8.44
TB5B6CS0" *** Tnvalid numeric data ***
Main Report| Event Summary | Abend Job Information | System Wide Information | Misc Information

Figure 5-8 FA summary data fields involved in abend

Clicking on the Event Summary tab, we can see the call path. This tells us that the problem
occurred in a program named SAM2, and the program SAM2 is called by SAM1. Scrolling
down in this part of the history report, we would see all the events within the report as well as
that the Event containing the problem is already expanded and highlighted. Scrolling down to
view event 3, you can see the same type of information as in the Summary tab, but in a lot
more detail.
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At this point, we know enough to start a debug session to continue our discovery. We know
that the problem occurs in program SAM2 with a variable named CUST-ACCT-BALANCE,
and the value in this variable is X’7C7B5B6C50’ (Figure 5-9).

= F01405.far i3

Browse Dump
IBEM FRAULT ANALYZER EVENT SUMMARY

The following events are presented in chronological order.

Event Fail Module Program EP
# Type Point Name Name Name Event Location (%) Loaded From

1 call SAEM1 SEM1 SEM1 L#312 P+C22 E+C22 DDS0200.ADLABE . LORD
2 Call IGECPRC n/a IGZCFCC E+2CA CEE.SCEERUN

3 ARbend 50C7 *kkkk SAMZ 5BM2 SBMZ L#89 P+3668 E+368 DDS0200 . ADLAB. LOAD

(*) One or more of the following abbreviations might appear in the "Event
Location" column:

F#n Source file number (refer to detailed event information for file
identification)

L#n Source file line number

S#n Listing file statement number (refer to detailed event information for
file identification)

M+x Offset from start of load module

P+x Offset from start of program

E+x Offset from start of entry point

+ Event 1

+ Event 2

SRS . T, AT
<
Main Report | Event Summary | Abend Job Information | System Wide Information | Misc Information

Figure 5-9 Fault Analyzer Event Summary

Debugging the program with OC7 With Debug Tool

In order to use an interactive debugger, we have to tell the debugger where to interact with us
(the end user). We could use a VTAM screen (also known as a green screen) but this is not
necessary because we can route the interactive debug session to RDz. To do this, you would
go to the debug perspective and ensure that RDz is listening for an interactive debug session
and determine the IP address of our client to direct the debug session to our RDz client.

To switch to the debug perspective, use the Window pull-down (Window — Open
Perspective — Other — Debug).
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In the Debug Perspective, the top left screen will have an icon that looks like an inverted tee.
If the RDz is listening the ICON will be green, if not, it will be red as displayed (Figure 5-10).

Fie Edit MNavigate Search Project Data Run Window Help
W il e - 0-Q-Q- B @
%7 Debug 2 . Servers

Figure 5-10 Debug Listening Icon

If RDz is not listening (as shown) use the pull-down and select Start listening on port: ####,
where #### is the port number, usually 8001.

To have the debug session come to RDz, we have to tell the running job to have the
interactive debug session come to our client IP address. To determine the client the IP
address pull down the same menu and select Get Workstation IP... To make it easy, you
can highlight the IP address and copy for later use (Figure 5-11).

o> ¥ = (= i i = g [~
& ¥)= Variables % . Breakpoints _‘_} Workstation IP

*  Debug Ul daemon is listening on port: 8001 e ——
& Stop listening lcurrent IP address: 9.30.145.101

Change Port... 3
Get Workstation IP... -

Figure 5-11 Get Workstation IP

To start the debug session, we want to modify the JCL to tell the runtime to use the debugger.
We go back to the Remote System Explorer, and navigate back the XSAM.jcl member of the
PDS “userid. ADLAB.JCL’. We double-click on the XSAM.jcl member so we can edit this
member. You must prepare your JCL with debug test parameters. Add the TCPIP parameter
and IP address to reflect the IP number discovered by getting the Workstation IP address
above (Figure 5-12).

£ F01405.far | m] XSAM.jdl =5

Line 20 Column 1 Insert
i-—+—-——-1-—-—+—-—2—+—3—4— 4y 5t T |+——1
DDS0200X JOB (RCCTG), 'IBM TOOLS WORKSHOP', REGION=4M,CLASS=R,
MSGCLASS=H, NOTIFY=&5YSUID, MSGLEVEL=(1, 1)
//*¥  RUN SAMPLE PROGRAM SAM1
//******yV.v.V.v.V.V.w*******V.V.V.v.V.******************************************

R e ettt sssss
RUNSAM1 EXEC PGM=SAMI,

/1% PARM='/TEST(, , ,MFI5TRMLU099:) ',
PARM='/TEST(,,,TCPIP&9.30.62.202%8001:) ",
/1% PARM='/TEST(, ,, VTRM3USERID:) ',
REGION=4M

Figure 5-12 JCL modification
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After the JCL change, save the source by right-clicking within the JCL source and selecting
Save from the context menu. After saving, right-click within the source once more and this
time select Submit within the context menu (Figure 5-13).

//* INSPPREF IS THE DEBUZ DebugAs ’
[/ //INSPPREF DD DSN= Profie As ’
//* INSPLOG IS THE DEBUG validate
[/* //INSPLOG DD DSNS  Analysis -
JOBID: JOB09415 Team ’
Compare With 4
1 Remote System Details &2 . Tasks|z/0S F Replace With '
Subsystem JES Link Utilities ’
e parent fite Start Flagging Changed Lines
I MYJOBS Ibm-hjeren

Submit

Figure 5-13 Submit JCL from editor

When the debug session starts, a pop-up menu is presented, titled Confirm Perspective
Switch, to validate that you want to change to the debug perspective. Click the Yes button
and you will enter the Debug Perspective.

From the Fault Analyzer report, we know the problem occurs in SAM2, so we should navigate
to this program. In this example, we will set a deferred breakpoint for the load module of
SAM2 with the entry point of SAM2. In the top right screen, select the Breakpoints tab.
Within the Breakpoints screen, right-click and select Add Breakpoint — Entry (Figure 5-14).

Variables | “c Breakpoints © Registers| Monitors| Modules w | o0

Add Breakpoint P Address...
Entry...
Statement...
Load...
Watch...

Stop When Date Fields are Accessed
Stop At All Function Entries

Figure 5-14 Adding a breakpoint
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Specify SAM2 in all the text boxes and make sure that the box for Defer breakpoint until

executable is loaded is checked. Then click the Finish button (Figure 5-15).

= m ol
'u) Add an Entry Breakpoint
Required information “?j'
Sets a breakpoint to stop execution at a specific function or entry point Ja
Defer breakpoint until executable is loaded
Executable
| sAM2 a
Object
| sAM2 [
|
Function or Entry point
| sAM2 v|
[] Case sensitive
: @ Mext = ] I Finish J I Cancel

Figure 5-15 Specifying the function for a breakpoint

With the breakpoint set, use the resume button to run into the SAM2 program. The resume

button is a green arrow located in the step tool bar (Figure 5-16).

= i SAM1 [Remote Compiled Application]
=% Platform: OS/390(R) Connection: 9.39.64.151:3550
=4 Thread:1 (Runnable )
= SAM1:01
w1 Process: 537964968 Program: SAM1

| B 35 Q- Q@ i EH @ 3 @
%5 Debug % “._Servers I\ 1] 2 ::' w3 DR il i

Figure 5-16 Debug Toolbar - resume button

Referencing the Fault analyzer report, we see that we want to watch the problem variable

CUST-ACCT-BALANCE. To work with variables, we have to navigate into SAM2. To do this,
we can use the Step icon to step over the working storage initialization and into the procedure

division (Figure 5-17).
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(¢
2,
©

i M - Q- Q- Q -
%5 Debug 2 . Servers ]2 P G I e T
= 4" SAM1 [Remote Compiled Application] —
=1 Platform: 0S/390(R) Connection: 9.39.64.151:3550

=g Thread:1 (Runnable )
= SAM1 : 01
w Process: 537964968 Program: SAM1

i
fz
4
q

1
1

Figure 5-17 Debug Toolbar - Step Function Button

Now we can set a watch breakpoint and a monitor on CUST-ACCT-BALANCE. Once again,

right-click in the breakpoint area, but this time select Add Breakpoint — Watch. In the field
labeled Address or expression, type in CUST-ACCT-BALANCE, and then click the Finish button

(Figure 5-18).

l.._:) Add a Watch Breakpoint
Required information
Sets a breakpoint to stop execution when data changes at a specific address
Address or expression: lcUST-ACCT-BALANCE
Number of bytes to watch: |Auto v
@ Next > ] I Finish ] ’ Cancel

™ 2 TR ST T T

Variables “= Breakpoints ©7 - Registers| Monitors Modules

2 Entry [SAM2] [deferred]
# Watch [CUST-ACCT-BALANCE]

Figure 5-18 Add Watch Breakpoint

At this time we should have two entries in the Breakpoints screen. Now select the Monitors
tab within this same window. Right-click in the monitor box and select Monitor Expression

from the context menu, then specify CUST-ACCT-BALANCE in the text box. The name and

value should appear within the monitor box (Figure 5-19).
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L‘.:e,} Monitor Expression ﬁ
CUST-ACCT-BALANCE ]

Evaluation Context

File: DDS0200.ADLAB.SYSDEBUG(SAM1)
Line: 318

View: Source

Thread: 1

7 0K l [ Cancel

Variables | Breakpoints | Registers | [ Manitors &2 . Modules
® (CUST-ACCT-BALANCE = +0000067.68

Figure 5-19 Expression Monitoring

We are ready to figure out when the value of CUST-ACCT-BALANCE contains an invalid
value. Click the Resume button until CUST-ACCT-BALANCE contains an invalid value.
Optionally we can change the representation of the value to show the value matches the
invalid value in the FA report (Figure 5-20).

%% Debug % . Servers O | -2 R % v = ¥ = O variables | Breakpoints| Registers | Monitors 2 . Modules
= 4 SAM1 [Remote Compied Application] €, CUST-ACCT-BALANCE = +0000296.97
=@ Platform: QS/390(R) Connection: 9.39.64.151:1385
=g Th nnable )

‘01
s Process: 537964968 Program: SAM1

£, F01405.far =] XSAM.jcl [El DDS0200.ADLAB.SYSDEBUG[SAM2) 2
Line 28 Column 1 Insert Browse
11—+ ——2-———3-——— 4 +———-5 + 6 +————7 + B-———+-————09——
» 28 FROGREM-ID. SAMZ2.
29 ENVIRONMENT DIVISTION.

Figure 5-2(_) - Call Stack and Expression Monitoring

Notice that we are stopped at the entry of SAM2. Because we are at the beginning of SAM2,
we can infer that the bad data came from SAMA1. In the top left box we can see the call path.
In the Fault Analyzer Event report we saw that CUST-ACCTBALANCE is part of CUST-REC,
which is the first structure passed from SAM1 to SAM2.
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If we select SAM1, we can view the call to SAM2 (Figure 5-21).

%7 Debug &7 . Servers 3 Fie SN A e &> 4 - ¥ = O||variables| Breakpoints Registers | EI Monitors 2

= 4" SAM1 [Remote Compiled Application] &, CUST-ACCT-BALANCE = +0000296.97
=1 Platform: 05/390(R) Connection: 9.39.64.151:1385
=g Thread:1 (Runnable )
= SAM2 : 02

w Process: 537964968 Program: SAM1

£ F01405.far B] XSAM.jcl & DDS0200.ADLAB.SYSDEBUG(SAML) &2

Line 312 Column 1 Insert Browse
I———+————1————+————2————+————3————+————4————+————5————+————6—————————?————+————8————+—-
=4 312 CALL 'SAMZ' USING CUST-REC,
313 CUSTOMER-BALANCE-STATS

Figure 5-21 Call Stack -Entry Point to SAM2

Scrolling to the top of SAM1 and using the Find command, we can see that CUSTREC is part
of the CUSTMER-FILE FD, and scrolling up further we can see that CUSTOMER-FILE is
associated with a CUSTFILE DD statement within the JCL. This confirms that the bad data
comes from a dataset allocated to the CUSTFILE DD statement. Selecting SAM2 in the call
chain, we can temporarily fix the variable data, disable the breakpoints, and continue with our
test.

To temporarily fix the variable, double-click the value of CUST-ACCT-BALANCE within the
monitor window. Type in a valid number (we use 10 in this example) and then press Enter
(Figure 5-22).

Variables Breakpoints Registers | & Monitors 22 . Modules R BLED L &0
&, CUST-ACCT-BALANCE= ]_[]|

Figure 5-22 Changing a Variable Dynamically

Now select the Breakpoints tab and disable both breakpoints by clicking in the square box
next to each breakpoint (Figure 5-23).

Variables | ®a Breakpoints i . Registers Monitors| Modules % W A 8% Y =0
[] .~ Watch [CUST-ACCT-BALANCE]

Figure 5-23 Turning off breakpoints
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Using the resume button, we can let the application run to termination. We can check the
return code by switching back to the Remote System perspective. In the Remote Systems tab
on the top left of this perspective, we can expand JES and right-click on My Jobs and select
Show in Table. At the bottom of the screen we can now see all jobs run and a return code of
zero of the debug session we just ran (Figure 5-24).

14 Remote System Details £ . Tasks|z/0S File System Mapping |E| d G g
Job Fiter MYJOBS

Name JobID Job Name | JobOw... | JobEnt.. | Return... | Returnl..| System...| Userref.. | Retumn... | System...
% DDS0200X:J0B11... JOB11707 DDS0200X DDS0200 2008/05...  U00ODO NORMAL 000 COMPLE...

% DDS0200X:J0B09... JOB09432 DDS0200X DDS0200  2008/05.. S0C7 ABENDed ABEND

% DDS0200X:J0B09... JOB09419 DDS0200X DDS0200 2008/05... S0C7 ABENDed ABEND

Figure 5-24 Remote System Details
The last step is to update erroneous data using File Manager.

Fixing a data problem with File Manager

We can figure out what file we want to edit and fix our JCL at the same time. In the Remote
Systems view, select the JCL tab in the top center window where we edit files, and comment
the TEST parameter line at the same time. Note that the CUSTFILE DD is using the dataset
named userid.ADLAB.SAMFILE1 (Figure 5-25).

£7, F01405.far |Z] J0B0D9222.0ut m] XSAM.jd &2 = H
Line 28 Column 42 Insert
ff-—+——--1-—t———D 34— 4P+t ————T—— | —+————
fE INSPLOG IS5 THE DEBUG TOOL LOG FILE. IT IS5 OPTIONAL: P
fl* //INSPLOG DD DSN=&SYSUID..ADLAB.DTLOG,DISP=SHR <== DT LOG FILE |
INSPLOG DD SYSOUT=% <== DT LOG TO SYSOUT
f1*

f % THESE DD STATEMENTS ARE NEEDED BY APPLICATION PROGRAM SAMI1:
STEPLIB DD DISP=SHR,DSN=&SYSUID. .ADLAB.LOAD

L Ix* DD DISP=SHR, DSN=DEBUG.DTXLOAD (UNCOMMENT IF NEEDED)

DD DISP=SHE, DSN=DEBUG.VS8R1.SEQAMOD (UNCOMMENT IF NEEDED)

fE* DD DISP=SHE, DSN=CEE.SCEERUN (UNCOMMENT IF NEEDED)
CUSTFILE DD DSN=&SYSUID..ADLAB.SAMFILE]l, DISP=SHR

SYSPRINT DD SYSOUT=*
S5YSOUT DD S5YS0UT=*
CUSTRPT DD SYSOUT=*
CUSTOUT DD SYSOUT=*
TRANFILE DD *
*TRAN (* IN COL 1 IS A COMMENT)

Figure 5-25 JCL File Viewer
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Using Remote Systems on the left, we can scroll down and locate our file. Note that datasets
are sorted in two lists in alphabetic order. The first list is all PDS datasets followed by all other
datasets. RDz uses two criteria to determine the contents of a dataset in order to open an
appropriate editor. The primary criteria to determine a file’s content is the naming convention
of the datasets.

For example, any dataset ending in.JCL will be interpreted as JCL files. The other criteria to
determine a file’s content is the dataset organization. If the dataset is VSAM, we would
automatically know it is a data file. Because our file is sequential and data files do not
normally have a naming convention, we can identify our dataset as data and at the same time
identify the copybook to be used to map the data. Right-click on userid.ADLAB.SAMFILEL and
select Properties from the context menu (Figure 5-26).

}E Remote Systems & Team = O ||E% Fo1405.far
e == Line 28
f§ DDS0200.ADLAB.DTPREF -~ ff——t——
fi DDS0200.ADLAB.PDF L | //* INS
f DDS0200.ADLAB.SAMFILE f1*
INSPLO

{ DDS0200.ADLAB.SAMFILEL
i DD50200.ADLAB.USRSCN .
f{ DDS0200.ADLAB.USRSCN.EXTRAC rr rH

|23 DDS0200.ADLAB.USRSCNI STEPLI
f DDS0200.COBOL.LIST /IR
# DDS0200.CORCM 1 1T5T
& DDso200.D0  GoTo E
& DDS0200.DI
& pDsoz00.L4  OPEM
& DDS0200.L  OPen With '
B DDS0200.5F « Refresh
f) DDS0200.5F
i DDSO200.5F L Rename...
& DDS0200.5F (2 Copy

 DDS0200.5F ¥ Delete...

-1 DDS0200.VT
W DDS0200.WW
+- 5 Testl

E7 Search...

Migrate
+-L My Search Quer =
% TSO Commands Define Alias...
# %7 USS Files Allocate Like...
3
T USS Shels i
.
Host Connection Emulator Support
E Properties &2 Remote S
Compare With o
Replace With o
Property Value
Host Code Pag IBM-03|  Properties

Figure 5-26 Remote Systems Data Set Properties
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In order to tell RDz that the content of the dataset is data, select Mapping, and in the
Extension section, select the Other radio button and specify tdat in the text box
(Figure 5-27).

) Properties for DDS0200.ADLAB.SAMFILE1 () X
type fitter text Mapping (I
Template Associatio )
; ; Extension
Link Options ) _
Run-time Options () Inherit from system mapping (undefined)
JCLJobCardand L] (@) Other | tdat
Application Entry Pc
Inl?‘g v Transfer
Mapping () Inherit from system mapping (text)
() other
Code Pages
(8) Manual specification

Host Code Page

(®) Inherit from system mapping (IBM-037)

() other

Local Code Page

(®) Inherit from system mapping (Cp1252)

(O other(B)

() Use Bidi Conversion Table
Bidi Conversion Table
PL/I Logical NOT Symbol
[( i il E >l
@ 0K l [ Cancel

Figure 5-27 Properties -Mapping
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To associate the copybook to be mapped with the data, click on Template Association and
use the pull-down box under the title of Browse for Template/Copybook. Expand the first
dataset userid.ADLAB.COPYLIB and the member of CUSTMAST.cpy. Click the Apply button
and then click the OK button (Figure 5-28).

() Properties for CUST2FA N (m) X
type fiter text Template Association @
Template Assodiatio
Link Options Fully qualfied path:
Run-time Options DDS0200.ADLAB.COPYLIB(CUSTMAS

JCL Job Card and C
Application Entry Pc

Info Browse for Template/Copybook:
Mapping . Known Templates and Copybook: [
CUST2RDF.cpy |2

CUST2SEG.cpy

CUSTADDR.cpy [
CUSTCOPY.cpy

1= CUSTIN.cpy

CUSTMAST.cpy

CUSTREC.cpy

CUSTREC1.cpy

m CUSTREC2.cpy

mj CUSTWORK.cpy

FMN1TABL.cpy v

=]

Figure 5-28 Properties - Template Association

This will cause the ICON next to our file to change. We can double-click this file to edit the file
with File Manager (Figure 5-29).

5@ DDS0200.ADLAB.PDF
- [3 DDS0200-ADLAB:SAMFILE
43 DDS0200.ADLAB.SAMFILEL
[l DDS0200.ADLAB-USRSCN
4 DDS0200.ADLAB.USRSCN.EXTRAC
{l DDS0200.ADLAB.USRSCNI
@ DDS0200.COBOL.LIST

Figure 5-29 Data File with Template Icon
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By double-clicking on the tab for the editor of the file, we can see our file in full screen.

This allows us to see a lot of data. For those familiar with the green screen version of File

Manager, you will notice that we can see both the table mode and single mode on the same
screen. Selecting any record in the table section activates the Single record section and
synchronizes the record. It is easy to see that the record containing the name of “Turner,
Page” has bad data. This is denoted by the red asterisks in the account balance column
(see Figure 5-30 and Figure 5-31).

£, F01405.far

Template Associated:

I i
06927
07008
07025
11204
11544
12689
13062
13295
13943
14207
21508
23084
23307
24390
25301
26130

= S R I i R T S i

T

.<'E

] 10B09222.0ut

18] XSAM.jcl

2 DDS0200.ADLAB.SAMFILE1

DDS0200.ADLAB.COPYLIB(CUSTMAST)

NAME

Buchs, Jillian
Houston, Roger
Marx, Audrey
Ness, Luke
Graf, Polly
Boyd, Luke A.
Turner, Paige
Well, Alice
Sawyer, Dinah
Buerbach, Hans
Dante, Al
Furst, Hugo
Lapp, Victor E.

Leavitt, Kent B.

Cooke, Amelia
Kleiner, Rick

BACCT-BA...
99.99
296.97
450.51
513.06

244 .42

86. 86

khkkktkkkdkk

ORDERS. ..

731,26

622.16
11.11
166.65
233.31
17.7
399.96
144 .43
344.41

[l S R S S e ]

[ e R L T S-S

ADDR

41 Avendale Drive
4111 Northside PkWay
%0 South Cascade
5166 Sprinkle Road
1551 5. Washington

221 Yale Rd

3039 Cornwallis Road
125 Nicholson Rd
498 0Oak Grove Rd

Hahnstrasse 46
59140

Rua Tutoia 2258

12 Bannerghatta Road
5305 Valley Park
4v. Hidalgo 3500

Rosten 77
155 Bailey Avenue

CITY
Carlisle
Atlanta
Boulder
Portage
Dowagiac
South Perth
Boone

North Perth
Springfield
Frankfurt
Trondheim
Eagan

5ao Paulo
Bangalore
Roanoke
Tampico

Figure 5-30 Invalid Data Notification Using File Manager
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Single Mode

Field Data
5T RN
REC-TYPE A

NAME Turner, Paige
LACCT-BRALANCE P
ORDERS-YTD 4

ADDR 303% Cornwallis Road
CITY Boone

STATE NC

COUNTRY USh

MONTH (1) 2.42

MONTH (2) 14.52

MONTH (3) 0

MONTH (4) 0

MONTH (3) 0

MONTH (6) 2.42

MONTH (7) 10.8%

MONTH (8) 0

MONTH (9) 71.39

MONTH (10) 71.39

MONTH (11) 71.39

MONTH (12) 7.286
QCCUPATION Ruthor

NOTES le notes. More notes.
LAB-DATRA-1

LAE-DATE-Z

Figure 5-31 Single Data Entry using File Manager

IBM Application Development and Problem Determination




To fix the data, simply highlight the column and over-type the asterisks with a valid number.
In this case, we are using 10 (Figure 5-32).

[+ FULIFUD.TEr & JUBUSZLL0UT W] ASAM.JC ¥ “UDUSUZUU.ADLAB.SAMFILEL &5

Template Associated: DDS0200.ADLAB.COPYLIB(CUSTMAST)

C... | F NRME ACCT-BA... | ORDERS... | ADDR CITY

06927 A Buchs, Jillian 99.99 0 41 aAvendale Drive carlisle
07008 A Houston, Roger 296.97 1 4111 Northside PkWay Atlanta
07025 A Marx, Audrey 450.51 2 90 South Cascade Boulder
11204 A Ness, Luke 513.06 3 5166 Sprinkle Road  Portage
11544 n Graf, Polly 244 .42 1 1551 5. Washington  Dowagiac
12689 A Boyd, Luke A. _—BE&BE 0 221 Yale Rd South Perth
13062 B Turner, Paige . 10 ) 4 3039 Cornwallis Road Boone

13295 A Well, Alice TT3t26 4 125 Nicholson Rd North Perth
13943 A Sawyer, Dinah 622.16 4 498 0ak Grove Rd Springfield
14207 A Auerbach, Hans 11.11 0 Hahnstrasse 46 Frankfurt
21508 A Dante, Al 166.65 1 89140 Rosten 77 Trondheim
23084 A Furst, Hugo 233.31 1 155 Bailey Avenue Eagan

23307 A Lapp, Victor E. 377.74 2 Rua Tutoia 2258 Sao Paulo
24390 A Leavitt, Kent B. 390,96 2 12 Bannerghatta Road Bangalore
25301 A Cooke, BEmelia 144 .43 0 5305 Valley Park Roancke
26130 A Kleiner, Rick 344.41 2 Av. Hidalgo 3500 Tampico

L4
Figure 5-32 Changing Data using File Manager and RDz

When you press Enter, the number will be formatted. When you close the file, you will be
prompted to save the file if you have not already done so.

Verifying results

To prove that we have fixed the problem, we can go back to our JCL and submit the job (do
not forget to save the change to the PARM if you have not done so already). Check your JES
output and verify that you get a return code of zero. Remember that you have to refresh the
output display by clicking on the Refresh button (Figure 5-33).

14 Remote System Details 2 Tasks z/0S File System Mapping |E|Q§h oo g
Job Fitter MYJOBS P
Name Job ID Job Name | Job Ow... | JobEnt... | Retun... | Returnl.. | System.. | User return code | Return Status
% FEKOO7A9:J0B0S... JOBOS089 FEKOO7A9  DDS0200 2008/05... UODOD NORMAL I 000 | COMPLETION
% DDS0200:TSU050... TSUOS081 DDS0200  DDS0200  2008/05.. 5622 ABENDed I ABEND

Figure 5-33 Return Code “0”
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Using APA to analyze CICS DB2
performance

The scenario described in this chapter provides an example of Application Performance
Analyzer being used to analyze the performance of a CICS DB2 transaction.
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6.1 Getting started

We suspected that transaction APA1 had a performance problem. We knew that this
transaction could asynchronously start four other transactions:

» APA2: Searches a large VSAM file looking for records containing a specific social security
number

» APA3: Accepts a date and calculates the number of days between it and the current date

» APA4: Counts the number of rows related to a set of customer numbers using an efficient
SQL statement and a well indexed DB2 table

» APAS5: Performs the same function as the APA4 transaction except that it uses an
inefficient SQL statement a poorly indexed DB2 table

6.1.1 Starting APA

118

The systems programmers have set the environment such that APA can be invoked from the
ISPF menu. Having selected APA from the menu, this screen was presented (Figure 6-1).

Eile View MNavigate Help
R02: IBM APA for z/0S Observation List (CAZO) Row 00001 of 00180
Command === — Scroll ===> CSR
RegNum Owned By Description Job MName Date/Time Samples Status
0533 DBAOT1 APA batch DBAGTLR May-8 13:03 100,000 Ended
0530 SYS029 KJC - TSFAFE on CICSAOR4 May-2 12:50 80,000 Ended
0521 + DNETE03 Test Job DNETBO3W Apr-29 11:37 10,000 STEPS
0520 DNET187 CICSAOR1 Apr-29 11:02 1,000 Ended
0519 DNET187 MYJOB Apr-29 10:28 STEPS
0518 DNET187 my test CICSSO0Al Apr-29 10:22 1,000 Ended
0513 DNETO69 Second Test DNETOBSG Apr-24 3:12 21,822 Ended
0512 DNET424 DNET424A Apr-23 7:01 T80 Ended
0503 + DNETO47 Belron/Safelite DNETO47X Apr-18 13:15 3,000 STEPS
0493 DNET331 Second Test DNET331G Apr-18 4:10 44,8098 Ended
0482 DNETOE8 Demo CICSAORG Apr-16 12:54 10,000 Ended
Welcome to IBM APA for z/0S ISPF Version 8.100C. You are currently connected
to measurement task id CAZO. Enter CONNECT for an alternate connection,
VERSION for wversion information, NEW to start a measurement.
F9=Swap Flo=Left F11=Right F12=Cancel

Figure 6-1 Existing observation sessions

We had to build a new observation session. We started by issuing the new command on the
command line in the foregoing screen. We refer to commands entered here as primary
commands. Commands entered in the left side column are referred to as /ine commands.
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6.1.2 Building the observation session

To capture activity associated with program execution, we had to build an observation
session.

This had to specify:

1. The name of the CICS region, CICSAORS5, that the APA1 transaction will run in
2. The amount of time we wanted to monitor

3. The number of samples to be captured in this time

We labeled this observation session APA CICS DB2 (Figure 6-2).

File View Navigate Help

R@3: Schedule New Measurement Row 00081 of 0OB13
Command === Scroll ===> CSR
LN Job Information 3. Multi Steps 5. CICS Options T. 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 . . CICSAORS System Name . . . DEMOMVS
(Active)

Step Specification

Step No. . Specify step number, program name,
Program Name . . . step name or step name + Proc step
Step Name . . . . name. Use panel 3 to specify more
ProcStepName . . . than one step.

Description . . . . APA CICS DB2

Number of Samples . 50000 Measure to stepend . . . N

Duration (min:sec] . 0:50 Delay by (secs) .o

Motify TSO User . . DBAOGTI1 Retain file for (days) . B8

Fl=Help F2=Split F3=End Fd=Jump F5=Rfind F7=Up F8=Down

F9=Swap Flo=Left Flil=Right F12=Cancel

Figure 6-2 Specify job details

After pressing the Enter key, the message Input more data or ENTER to submit was
returned. The next requirement was to select option 5 so that we could identify to Application
Performance Analyzer the detail of the transaction to be monitored.
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After typing 5 on the command line and pressing the Enter key, the CICS Transactions and
Terminals screen was returned. Although APA1 is the specific transaction we wanted to
monitor, we knew that it in turn started four other asynchronous transactions, all beginning
with the letters APA. To monitor all transactions starting with the letters APA, we entered
APA* into field 01 on this screen and pressed the Enter key. Alternatively, we could have
entered the five individual transaction codes into fields 01 through 05 (Figure 6-3).

File View Navigate Help

RO3: Schedule New Measurement Row 00801 of 0EO15
Command ===> Scroll ===> CSR
¢ 1. Job Information 3. Multi Steps FHICICS Options 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 APAx B2 03 04 05 06 o7 o8

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.
"x' by itself specifies all transactions or terminals.

Specify up to 8 CICS terminal ids for which measurement data is to be recorded.

Fl=Help F2=Split F3=End F4=Jump F5=Rfind F7=Up F8=Down
F9=Swap Flo=Left F11=Right F12=Cancel

Figure 6-3 Specify CICS options
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APA does not capture specific subsystem data unless it is requested. To do this, we selected
option 2 and pressed the Enter key, causing the Measurement Options screen to be
displayed. Here we selected the CICS and DB2 Data Extractors. An explanation of any of the
8 options, or indeed any field in the APA screens, can always be obtained using the PF1 key
(Figure 6-4).

File View MNavigate Help

RO3: Schedule New Measurement Row 00001 of 00024
Command ===> Scroll ===> CSR

® 1. Job Information 3. Multi Steps 8 5. CICS Options 7. Schedule
02 ® 4. Active Jobs 6. Sysplex 8. Sched Options

Panel 2. Measurement Options Input more data or ENTER to submit

Data Extractors. '/ to select extended measurement options:
CICS CICS information

DB2 SQL call information

DB2+ SQL service/CPU time/counts

DB2V SQL Variables

IMS DLI call information

IMS+ DLI serwvice/CPU time/counts

MQ MQSeries call information

I~ I~

Java Java information

Specify up to 10 load libraries to be searched by IBM APA for z/05 for
external symbol information. These are applicable only when sampled modules
Fl=Help F2=8Split F3=End Fd4=Jump F5=Rfind F7=Up F8=Douwn
F9=Suwap Flo=Left F11=Right F12=Cancel

Figure 6-4 Specify subsystem options

By pressing the Enter key twice, we returned to the APA Observation List. The observation
session we just created was now capturing information about activity in the CICSAOR5
region.

We then started the APA1 transaction. By pressing the Enter key again in our Observation
Session its status changed to ACTIVE with a count showing the of the number of samples so
far collected. As we continued to press the Enter key, the number of samples continued to
increment on its way to 50,000.
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We obtained a snapshot of progress by keying an r line command on the line for our
Observation Session and pressing Enter. At this time we saw that 35,640 samples had been
collected and that for the majority of these samples the system was in a WAIT state

(Figure 6-5).

File View Navigate Help

HB1: IBM APA for z/0S Realtime Monitor (0534) Row 00001 of 00028
fommand === _ Scroll ===>» CSR
1. Overview 3. Environment 5. Data Mgmt

2, CPU Util. 4. CPU/Modules

fiew 2. CPU Utilization

rOverall CPU Activity rCurrent
Samples 35,640 71,2y E—— 100
CPU Active 5,895 16,5% WM 12 =
WATT 27,394  76.8% 79
Queued 2,351 6.5% W g
rCPU Usage Distribution rCurrent
CPU Active 5,895 16,5% "N 12
Application 136 2.2% B 0
System 3,612 60,1y M 11 —
DB2 SQL 588 9.7% 0
Fl=Help F2=5plit F3=End F4=Jump F5=Rfind F7=Up F8=Doun

F9=Suwap Flo=Left F11=Right F12=Cancel

Figure 6-5 Real time observation

Pressing PF3 returned us to the Observation List screen.
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Our task was to use the data collected in the APA observation session to identify potential
problems and also to create an Adobe® PDF report that could be transferred to a work station
for further review. The observation session we created was still at the head of the
Observation List. Had it not been, we could have searched for it using an F ‘APA CICS DB2’
command (Figure 6-6).

Eile View HNavigate Help

RE2: IBM APA for z/0S Observation List (CAZB) Row 00001 of 00181
Command === Scroll ===> CSR
RegMum Owned By Description Job Mame Date/Time Samples Status

0534 DBROT1 APA CICS DB2 CICSAORS May-8 15:27 50,000 Ended

8533 DEROTL APA batch DBABTLR May-8 13:03 100,000 Ended
0530 SYsSeE29 KJC - TSFAFE on CICSAOR4 May-2 12:50 80,000 Ended
08521 + DNETBB3 Test Job DMNETBO3W Apr-29 11:37 10,000 STEPS
0520 DNET187 CICSAOR1 Apr-29 11:02 1,000 Ended
0519 DNET187 MYJOB Apr-29 10:28 STEPS
0518 DNET187 my test CICSS0Al Apr-29 10:22 1,000 Ended
8513 DNETOBS Second Test DMETOBSG Apr-24 3:12 21,922 Ended
0512 DNET424 DMET424A Apr-23 7:01 780 Ended
0503 + DNETB47 Belron/Safelite DNETO47X Apr-18 13:15 3,000 STEPS
0493 DNET331 Second Test DNET331G Apr-18 4:10 44,809 Ended
0492 DNETOBS Demo CICSADRE Apr-16 12:54 10,000 Ended
0491 DNETOBS First Test DNETOBSG Apr-16 12:29 2,840 Ended
0487 DNET331 Demo CICSAORS Apr-16 5:11 50,000 Ended
0486 DNET331 Demo CICSAOR4 Apr-16 5:08 50,000 Ended
Fl=Help F2=Split F3=End Fd=Jump F5=Rfind F7=Up F8=Down

F9=5Suap Flo=Left F11=Right F12=Cancel

Figure 6-6 Observation List, showing our job completed
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To obtain static detail about our observation session, we issued the ++ line command on our

observation (number 534). See Figure 6-7.

File View Navigate Help
_ More: +
General
Request Number 0534
Request Description APAR CICS DB2
Request Status Ended
Owner Id DBAROT1
Time of Request Thursday May 8 20088 15:26:16.68
Session Start Time Thursday May 8 2008 15:26:17.189
Session End Time Thursday May 8 2008 15:27:07.18
Session Duration 0 minutes, 49,99 seconds
Session Delete Date Do not Delete
Measurement Criteria
Select by Job Name CICSAORS
Select by Sys Name DEMOMVYS
Sample Interval 1000 microseconds
Fl=Help F2=Split F3=End Fa4=Jump F5=Rfind F7=Up
F8=Down F9=Swap FlO=Left Fl11=Right F12=Cancel
0486 DNET331 Demo CICSAOR4 Apr-16 5:08 50,000 Ended
Fl=Help F2=Split F3=End Fd=Jump F5=Rfind F7=Up F8=Down
F9=Swap Flo=Left F11=Right F12=Cancel

Figure 6-7 Observation session metrics

We used PF3 to return to our Observation List screen and selected our session by using an S
line command and pressing the Enter key.
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The top half of this screen lists all the APA report categories. The highlighting indicates those
categories with/without reports. In this example there was no data collected for HFS, IMS,
MQ, and Java, and there were no Variance Reports. Detail in the bottom section of the
screen was determined by the selection made in the top section (Figure 6-8).

File View Navigate Help

RO1: IBM APA for z/0S Performance Reports (0534) Row 000081 of 0ROOT
Command ===> Scroll ===> CSR |
Select a category from _ A Admin/Miscellaneous _ I
the list to the right s S Statistics/Storage _ E CICS Measurement
to view the available C _ F DB2 Measurement
reports in the selection D DASD I/0 Analysis _Q
list below. _ W CPU WAIT Analysis _ G Coupling Facility
_H _Jd
v

More: +
nter S to make a selection or enter the report code on the command line

_ CB1 CPU Usage by Category _ CB07 CPU Usage by Procedure
_ CB2 CPU Usage by Module _ Co8 CPU Referred Attribution
_ CB3 CPU Usage by Code Slice _ C09 CPU Usage by PSW/0ObjCode

CB4 CPU Usage Timeline

CO5 CPU Usage Task/Category

_ CO6 CPU Usage Task/Module

Fl=Help F2=8plit F3=End F4=Jump F5=Rfind F7=Up F8=Down
F9=Swap Flo=Left F11=Right F12=Cancel

Figure 6-8 Ro01 report
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We had selected Statistics and Storage category for our initial analysis activity. Pressing the
Enter key changed the bottom half of the screen to now display the names of all the reports
available in the Statistics/Storage category (Figure 6-9).

EFEile View Navigate Help

RO1: IBM APA for z/0S Performance Reports (0534) Row 00001 of 00007
Command === Scroll ===> CSR
Select a category from _ A Admin/Miscellaneous _ I
the list to the right ] _ E CICS Measurement
to view the available C CPU Usage Analysis _ F DB2Z Measurement
reports in the selection D DASD I/0 Analysis _Q
list below. _ W CPU WAIT Analysis _ G Coupling Facility
_H _Jd
v

More: +
inter S to make a selection or enter the report code on the command line

S SO1 Measurement Profile _ SO7 TCB Execution Summary
_ SB02 Load Module Attributes _ 508 Processor Utilization Summary
_ 503 Load Module Summary _ 508 Measurement Analysis

S04 TCB Summary
S05 Memory Usage Timeline

_ SP6 Data Space Usage Timeline
Fl=Help F2=Split F3=End Fd4=Jump F5=Rfind F7=Up F8=Down
F9=Swap Flo=Left Fl1=Right Fl12=Cancel

Figure 6-9 Selecting the Measurement Profile report

From the available reports for Statistics/Storage, we selected S01 Measurement Profile.
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This report told us that a high percentage of the samples were taken while the system was

waiting, possibly due to an unavailable resource (Figure 6-10).

S0Ll: Measurement Profile [(0534) Row 00001 of 001
Command ===> Scroll ===> C§
rOverall CPU Activity rReports:

Samples 50,000 100.0% ol Co2 CO3 CB5

CPU Active 7,891 15, 7% . Co7 Weli HWe2

WAIT 37,377 4. 7%

Queued 4,732  9.4x
rCPU Usage Distribution rReports:

CPU Active 7,997 100.0% Col Co5 Co8 WOl

Application 204 2.5% 8

System 5,203 65,0y E———

DB2 sQL 1,355 16,9y W

Data Mgmt 1,186 14.g8y

Unresolved 49 0.6%

IMS DLI Call 0 0.0%

Fl=Help F2=5plit F3=End F4=Jump F7=Up F8=Down
F9=Swap Fi0=Left F11=Right Fl1l2=Cancel

Figure 6-10 SO01 report

To obtain additional details about the wait time, we looked at the Wait Time by Task/Module
report by positioning the cursor on the W02 link to the right of the screen and pressing the

Enter key.
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We noted that the largest wait time was in the DFHSIP module, the CICS system initialization
program (Figure 6-11).

File View

MNavigate Help

Command ===
Name

+3HSIP-002

DFHKETCB-039
DFHKETCB-044
DFHKETCB-042
DFHKETCB-038
DFHKETCB-041
EZACICO3-036
DFHKETCB-014

Fl=Help

F9=Swap

DFHKETCB-001
DFHKETCB-007
DFHKETCB-008
DFHKETCB-037
DFHKETCB-043
DFHKETCB-035
DFHKETCB-040

F2=Split
Flo=Left

WOl: WAIT Time by Task/Category (0534)

Description

TCB=0D06FF0O23
TCB=006E5610
TCB=0DBO6E5C50
TCB=DBBE5930
TCB=006955E3
TCB=0D0695E88
TCB=00688238
TCB=0B685200
TCB=00695438
TCB=00685CD8
TCB=0B682048
TCB=006983E3
TCE=00695050
TCB=00685808
TCB=DB6AA2A8

F3=End
F11=Right

Percent of Time in WAIT x 10.00%

*,,..1....2....3....4....5

Row 00001 of 00044
Scroll ===> CSR

0, 4%
6 T 8

100 . oo

_go I

.13

.06

.05

.04

.03

.03

.03

.03

.03

.03

.03

.00

.00
F4=Jump
Fl2=Cancel

N
(o]

0O 00 0000000000

F5=Rfind FT=Up

F8=Down

Figure 6-11 WOT1 report

To obtain further detail, we expanded this item by using a +3 line command as shown.
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From this screen, we could see that all of the wait time was attributed to CICS Services. This
is an indication that the system was lightly loaded at the time we collected our samples
(Figure 6-12).

Eile

View

Navigate

Help

WO1: WAIT Time by Task/Category (0534)

Row 0BOB1 of BOO51

Command ===> Scroll ===> CSR
Name Description Percent of Time in WAIT x 10.00% *0.4%
. 100002....83....4,....5....6....7....8.
DFHSIP-002  TCB=006FFO28 100 . 00 T —
+ SYSTEM System/0S 100 . o N
Services
+ CICS cics 100 . oo e —
Subsystem
-+ DFHSIP cICS 100, op
Services
DFHKETCB-001 TCB=006E5610 20, o0 NN
DFHKETCB-007 TCB=0GBESCS50 0.13
DFHKETCB-008 TCB=0GOBE5930 0.086
DFHKETCB-037 TCB=0G0B6955E8 0.065
DFHKETCB-043 TCB=0G0B95E88 0.04
DFHKETCB-035 TCB=00698238 0.03
DFHKETCB-040 TCB=00695200 0.03
Fl=Help F2=5Split F3=End F4=Jump F5=Rfind F7=Up F8=Down
F9=5wap Flo=Left F11=Right F12=Cancel

Figure 6-12 WO1 report, expanded

We returned to the Measurement Profile report by pressing PF3.
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The box labeled CPU Usage Distribution contains statistics related to CPU resources used by
the CICS region. The statistics showed that System activities consumed the largest part of
the region’s CPU usage; Data Management and DB2 SQL also showed high percentages of

CPU usage (Figure 6-13).

File View Navigate Help

S01: Measurement Profile (0534)
Command ===>

Row 00001 of BO118

Scroll ===>» C5R

F9=Swap Flo=Left Fll1=Right

F12=Cancel

rOverall CPU Activity rReports:
Samples 50,000 100.0% Cel CO2 CO3 CO5
CPU Active 7,891  15.7y W CO7 WOl ko2
WAIT 37,377 T4.7%
Queued 4,732  g9.4ax B
rCPU Usage Distribution rReports:
CPU Active 7,997 100.0% CO1 CO5 C08 WOl
Application 204 2.5% 8
System 5,203 65.0% EEE——
DB2 SQL 1,355 16. 9% N
Data Mgmt 1,186 14,8y I
Unresolved 49 Q.6%
IMS DLI Call 0] Q.0%
Fl=Help F2=Split F3=End F5=Rfind F7=Up F8=Down

Figure 6-13 S01 report
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CPU usage details are available in the CPU usage by Category report. To display this report,
we positioned the cursor on C01 and pressed Enter (Figure 6-14).

File View MNavigate Help

COl: CPU Usage by Category (0534) Row QO0O1 of DODOS8

Command === Scroll ===> CSR

Name Description Percent of CPU Time x 10.00% *1.1%
*,,..1....2,....3....4....6....6....T....

SYSTEM System/0S Services 5.0 TE——

DB2SgL SOL Processing 16,94 EE———

DATAMG DataMgmt Processing 14, g3 Emm——

+ DELACCT  VSAM 14,75 ——

+ DFHDPFMP VSAM 0.05

APPLCN Application Code 2.55 8

NOSYMB No Module Name 0.61

Fl=Help F2=Split F3=End F4=Jump F5=Rfind F7=Up F8=Doun

F9=Swap FlO=Left F11=Right F12=Cancel
Figure 6-14 CO1 report, one item expanded

We expanded the DATAMG category by using a + line command.
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The expanded detail showed us that most of the data management CPU time was associated
with the VSAM file DELACCT. Using a further + command, we saw that most of the activity
was associated with GET requests to this file (Figure 6-15).

File View Navigate Help
CO1l: CPU Usage by Category (0534) Row 000B1 of DOOEY
Command === Scroll ===> CSR
Name Description Percent of CPU Time * 10.00% 1.1%

x,,..1....2....83....4....5....8B LT

SYSTEM System/0S Services 65. o I —
DB2SQL SOL Processing 16. 94 NE————
DATAMG DataMgmt Processing 14, g3 Em———
» DELACCT  VSAM 14, 7g W—

+ GET DFHFCVR+C48 14, 7g E———
-+ DFHDPFMP VSAM Q.05
APPLCHN Application Code 2.55 ®
NOSYMB No Module Name 0.61

Fl=Help F2=Split F3=End Fd4=Jump F5=Rfind F7=Up F8=Down
F9=Swap FlO=Left F1ll=Right F12=Cancel

Figure 6-15 CO1 report, showing second level of expansion

We then turned our attention to the CICS details and the APA* transactions. We used the E03
report, obtained by entering EO3 on the command line, to see details of CPU time by
transaction.
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From this report, we learned that transaction APA2 was using the majority of the CPU time

(Figure 6-

16).

File

View Navigate

Help

E@3: CICS CPU Usage by Transaction (0078/CICSAORS)

Command

Name NTxns/Description

===>

Row 00001 of QOOO5
Scroll ===>» CSR

x,...1....2....3....4....5....6....7
+3A2 8 79. g I ——
APAS 1 16. 01 E———
APA1 1 0.08
APA4 8 0.04
APA3 3 0.02
Fl=Help F2=Split F3=End F4=Jump F5=Rfind F7=Up F8=Down
F9=Suwap FilO=Left F11=Right F12=Cancel

Figure 6-16 EO3 report

We expanded this entry to get additional details by using a +3 line command.
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At this level of detail, we saw that program CCIDDELA was using most of the CPU time with a
READNEXT request to file DELACCT (Figure 6-17).

Eile View Navigate Help

E®3: CICS CPU Usage by Transaction (0534)

Command ===

Row 00001 of 00030
Scroll ===> CSR

NTxns/Description

Percent of CPU Time x 10.00% +1.1%

*

..o..1....2....83....4....5....B6....7
APA2 g 77. 30 I
- EXEC CICS 7. 53 I ———
-+ READNEXT FILE (DELACCT) 67,3 e —
STARTBR FILE (DELACCT) 0.15
+ CCIDDELA CICS Program g, pg HNEEE
+ DFHAIP CICS Services 4,57
+ DFHSIP CICS Services 3.07 ™
+ CCIDDELA 1,43 B
+ CICS System Services Q.60
+ CICS System Services 0.03
-+ IDABR19L1 Virtual I/0 (VIO) and 0.02
VSAM
+ DFHSIP CICS Services Q.01
Fl=Help F2=5plit F3=End Fd=Jump F5=Rfind F7=Up F8=Doun
F9=Swap Flo=Left F11=Right Fl12=Cancel

Figure 6-17 EO3 report, detail expanded
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It was now time to look at the source code. We did this by using a p line command for the

READNEXT entry (Figure 6-18).

Eile View Navigate Help
E03: CICS CPU Usage by Transaction (0534) No source map data
Command ===> _ Scroll ===> CSR
Name NTxns/Description Percent of CPU Time * 10.080% #1.1%
*,,..1....2,....3....4....5....6....7
APA2 8 77. 30 I ———
N EXEC CICS 67,53 I
+ READNEXT FILE (DELACCT) 67. 35 [ —
STARTBR FILE (DELACCT) .15
» CCIDDELA CICS Program g9.po HEEEN
-+ DFHAIP CICS Services 4.57 ™
-+ DFHSIP CICS Services 3.07 ™
+ CCIDDELA 1.43
+ CICS System Services Q.60
-+ CICS System Services Q.03
-+ 1DA@1SL1 Virtual I/0 (VIO) and 0.02
VSAM
=+ DFHSIP CICS Services Q.01
Fl=Help F2=8Split F3=End Fd4=Jump F5=Rfind F7=Up F8=Doun
F9=Swap Flo=Left F11=Right F12=Cancel

Figure 6-18 EO3 report, showing request for source code

In response we received a No source map data message. This indicated that we have not
provided APA with the required source data. We knew that a SYSDEBUG file had been
created for program CCIDDELA. To find it, we issued the AO1 command to take us to the
Source Program Mapping screen.
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We scanned the list of source members to find detail for CCIDDELA (Figure 6-19).

File View MNavigate Help

ABO1 - Source Program Mapping (0078/CICSAORS) Row 00009 of 00015
Command ===> Scroll ===> CSR

Enter the following information to specify a source mapping file to be
used in the analysis of this measurement information.

File type . . . . _ (L=1isting, RA=RDATA, S=LANGX SideFile, D=SYSDEBUG)
Dataset name

(Leave blank to search AB4 dataset list)

Member name . . . Match on Compile Date & Time N
Seqn ID-RegNum Load Type/Status Lang Member DSN
0OE8 CAZO-D330 NO L-Inact COB SAM2Y DBAOTY1.ADLAB.LISTING
0010 CAZO-0330 NO L-Inact coB SAML1Y DBAOTL.ADLAB. LISTING
0011 CAZO-0332 NO L-Inact coB SAM2Y DBAOTYL.ADLAB. LISTING
0012 CAZO-D332 NO L-Inact COB SAM1V DBAOT1.ADLAB.LISTING
013 CAZD-D333 NO L-Inact CoB SAM2Y DBAOT1.ADLAB.LISTING
0014 CAZO-0333 NO L-Inact coB SAM1Y DBAOTL.ADLAB.LISTING
LO15 CAZO-0534 NO D-Inact COB CCIDDELA 5YS030. CCDEMO. SYSDEBUG
Fl=Help F2=8Split F3=End F4=Jump F5=Rfind F7=Up F8=Down

F9=Swap Flp=Left F11=Right F12=Cancel

Figure 6-19 AO01 - Source Program Mapping

In this example the source code was available as a SYSDEBUG file. We loaded it using a ‘L
line command.

Had this not already been in our list, we could have made it available by entering the File type
and Dataset name in the areas provided.
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The SYSDEBUG file was now loaded and available to APA (Figure 6-20).

File VMiew MNavigate Help

AB1 - Source Program Mapping (0534) Source map data loadeg
Command === Scroll ===> CSR

Enter the following information to specify a source mapping file to be
used in the analysis of this measurement information.

File type (L=1isting, A=ADATA, S=LANGX SideFile, D=SYSDEBUG)
Dataset name

(Leave blank to search AD4 dataset list)

Member name . . . Match on Compile Date & Time N
Segn ID-ReqNum Load Type/Status Lang Member DSHN
0001 CAZO-0534 NO D-Loaded COB CCIDDELA SYS030.CCDEMO. SYSDEBUG
0002 CAZO-0034 NO L-Inact coB SAMLY DBAO71.ADLAB.LISTING
0003 CAZO-0034 NO L-Inact COB SAM2V DBAO71.ADLAB.LISTING
0004 CAZO-0040 NO L-Inact COB SAM1V DBAO71.ADLAB. LISTING
0005 CAZO-0040 NO L-Inact coB SAM2Y DBAOT71.ADLAB.LISTING
0008 CAZO-0042 NO L-Inact coB SAML1V DBAOT1.ADLAB.LISTING
0007 CAZO-0042 NO L-Inact COB SAM2V DBAO71.ADLAB. LISTING
0008 CAZO-0329 NO L-Inact coB SAM2V DBAOT71.ADLAB.LISTING
Fl=Help F2=Split F3=End Fd=Jump F5=Rfind F7=Up F8=Down

F9=Swap Flo=Left F11=Right F12=Cancel
Figure 6-20 AO01 - Confirmation that source code is loaded

PF3 returned us to the EO3 screen where we re-issued the p line command.
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The source code was now displayed with the EXEC CICS READNEXT instruction
highlighted. Note that APA took a large number of samples (5389 of the 7891 taken in the
application) while this instruction was being executed (Figure 6-21).

File View Navigate Help
PO1: Source Program Attribution (0534) Row 00001 of 00022
Command ===> _ Scroll ===> CSR
LineNo Offset Count Source Statement
000320 DOO4F8 MOVE DFHCOMMAREA TO WK-ID-DELETED-ACCT-AREA.
000321 0BOBO50C MOVE ZEROES TO ID-DELETED-ACCT-COUNT.
00322 000516 MOVE ZEROES TO ID-DELETED-ACCT-DATEL.
000323 0OO520 MOVE ZEROES TO ID-DELETED-ACCT-DATEZ2.
000324 00O52A MOVE ZEROES TO WK-DELACCT-FILE-KEY.
000325 000538 EXEC CICS
000326 STARTBR DATASET (WK-DELACCT-FILE-NAME)
00B327 RIDFLD (WK-DELACCT-FILE-KEY) GTEQ
00E328 END-EXEC.
00328 DOO598 PERFORM UNTIL END-LOOP = "Y'
00E331 READNEXT DATASET (WK-DELACCT-FILE-NAME)
000332 INTO (WK-DELACCT-FILE-REC)
0DE333 LENGTH (WK-DELACCT-FILE-LENGTH)
000334 RIDFLD (WK-DELACCT-FILE-KEY)
Fl=Help F2=Split F3=End Fd4=Jump F5=Rfind F7=Up F8=Down
F9=Swap Flo=Left F11=Right F12=Cancel

Figure 6-21 PO1 report

An analysis of the code showed us that the program was using skip sequential processing in
a keyed file.
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We confirmed our observation by issuing the D06 primary command to view the DASD VSAM
statistics (Figure 6-22).

Eile View MNavigate Help
DO6: DASD VSAM Statistics (0534) Row 00001 of 00012
Command ===> _ Scroll ===> CS5R
Logical Records During Interval +/- During Inte
DDNAME Retrwvd Added Insrtd Deletd Updatd EXCPs FreeSpc CISplts C
DELACCT 1181K +0 o o] 0 32881 +0 +0
DFHDPFMP 312 +0 o o] 0 0 +0 +0
DFHDPFMB 312 +0 o o] 0 o} +0 +0
DFHGCD o +2 2 o] 0 6 +0 +0
HCREGID o +0 o o] 0 0 +0 +0
HCVISIT o +0 o o] 0 o} +0 +0
FMNPROF o +0 o o] 0 0 +0 +0
ADCUST1 o +0 o o] 0 0 +0 +0
DFHLCD o +0 o 0 0 1 +0 +0
DFHTEMP o +0 o o] 0 0 +0 +0
DFHINTRA o +0 o o 0 0 +0 +0
DFHLRQ o +0 o o] 0 0 +0 +0
Fl=Help F2=Split F3=End F4=Jump F5=Rfind F7=Up F8=Doun
F9=Swap Flo=Left F11=Right F12=Cancel

Figure 6-22 DO6 report

The report showed us that a large number of records were read (Retrvd) from file DELACCT.
We knew that we could find more detail about this activity from the D05 report.
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This report showed us that the read activity was split almost evenly between retrieving data

records and retrieving index records (Figure 6-23).
File View Navigate Help
DO5: DASD EXCP Summary (0534) Row 0BO01 of 00078
Command === Scroll ===>» CSR
Number of EXCPs
DDNAME Type Concat At Start At End During Measurement
DELACCT VSAM-DATA 3113669 3130078 16409
VSAM_INDEX 3125835 3142307 18472
DFHRPL Non-VYSAM +1 36 50 14
DFHGCD VSAM-DATA 1510 1516 6
VSAM_INDEX 479 479 0
STEPLIB Non-VYSAM +10 56 60 4
STEPLIB Non-VYSAM +1 70 73 3
STEPLIB Non-VYSAM +4 56 59 &)
DFHLCD VSAM-DATA 1584 1585 1
VSAM_INDEX 29 29 0
HCREGID VSAM-DATA 99 99 0
VSAM_INDEX 77 77 0
HCVISIT VSAM-DATA 108369 108369 0
VSAM_INDEX 88782 88782 0
Fl=Help F2=8Split F3=End F4=Jump F5=Rfind F7=Up F8=Down
F9=Swap Flo=Left F11=Right F12=Cancel

Figure 6-23 DO0S5 report
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The D04 line command returned details for all files in the application. We used a FIND
command to get to the details for DELACCT (Figure 6-24).

File View MNavigate Help

DP4: Dataset Attributes (0534) Row 00145 of 00717
Command ===> Scroll ===> CSR

VSAM file pISMCIMSAl OFEMed at 15:26:20.77 Thursday May 8 2008

DDNAME DELACCT]

Open Intent KEY, DSN, DIR, SEQ, SKP, OUT, NLW, LSR SHRPOOL=1

Dataset Name syso30. NENNES). FILE. DATA

Management Class USRMGMT

Storage Class USRBASE

Device Type 3390

% Free Bytes in CI 0% Initial Last

Volume Serial DMPUB1 CI Splits 0 0

CI Size 2,048 CA Splits 0 0

Record Size (LRECL) 255 Logical Records 150,000 150, 000

Number of Extents 3 Deleted Records O 0]

SHAREOPTIONS (4 3) Insrted Records @ ]

Organization KSDS Retrved Records 223,270,395 224,451,507

Cls per CA 315 Updated Records 0 0]

Free CIs per ChA 0] Bytes Free Space 882,928 892,928
Fl=Help F2=8Split F3=End F4=Jump F5=Rfind F7=Up F8=Down

F9=Swap Flo=Left F11=Right F12=Cancel
Figure 6-24 D04 report

This report confirmed that most of the activity happened during the read (Retrieved Records)
operations.

We then turned our attention to the DB2 activity. Issuing the CO1 primary command took us
back to the CPU Usage by Category report. This time we used the + line command to expand
the DB2SQL entry. This showed the activity attributed to DB2 SQL statements.
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This report told us that the bulk of the processing in DB2SQL occurred as a result of
statement 39 in the READBIGT module (Figure 6-25).

Eile

View Navigate

Help

DATAMG
APPLCHN
NOSYMB

Fl=Help
F9=Swap

CO1l: CPU Usage by Category (8534)
Command ===

Row 00001 of 00010
Scroll ===> CSR

Description

System/0S Se
SQL Processi

READBIGT (39) SELECT

BIGTEFF (39
BIGTEFF (48
BIGTEFF (53

DataMgmt Pro
Application
Mo Module Na

F2=Split
Fi0=Left

rvices
ng

] SELECT
] SELECT
] SELECT

cessing
Code
me

F3=End
F11=Right

Percent of CPU Time * 10.00% =1.1%

*----

1....2....3....4....5....6....7...
65, 05
—
—
—
|

16.94
16.80
0.07
0.03
0.02

14.83
2.55
0.61

Fd4=Jump F5=Rfind F7=Up F8=Down
Fl12=Cancel

Figure 6-25 CO1 report - SQL activity expanded

Suspecting that this meant there was a problem in this program, we issued the FO1 primary
command to view the DB2 Measurement Profile report.
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This report provides general DB2 statistics. It confirmed that READBIGT is the cause of
almost all of the DB2SQL processing (Figure 6-26).

File View Navigate

Help

Command ===

FO1l: DB2 Measurement Profile (0534)

Row 00001 of 00031
Scroll ===> CSR

rMost Active DB2 Plans rReports: —
Samples 50,000 100.0% EQ5
APADEMO 1,993 3.9%

rMost Active Package/DBRMs rReports: —
Samples 50,000 100.0% EB3
RERDBIGT 1,976 3.9%
BIGTEFF 26 0.0%

rMost Active SQL Statements rReports: —
Samples 50,000 100.0% Fo4
READBIGT: Q0039 SELECT 1,976 3.9%
BIGTEFF: 00038 SELECT 20 0.0%
BIGTEFF: 00053 SELECT 4 0.0%
BIGTEFF:00046 SELECT 2 0.0%

Fl=Help F2=Split F3=End Fd=Jump F5=Rfind F7=Up F8=Down

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

Figure 6-26 FO1 report

Additional detail about the DB2 activity can be found in the FO4 SQL Activity by Statement
report. We issued the FO4 line command to get to the report and then used a + line command

to expand the entry.

Chapter 6. Using APA to analyze CICS DB2 performance

143



144

This showed the SQL statement being executed (Figure 6-27).

File View Navigate Help

FO4: SQL Activity by Statement (0534) Row 00001 of GOOOS8
Command === Scroll ===> CSR

Segno Program Stmt# SQL Function Percent of Time * 10.00% *0.4%
*x,...1....2....3....4....5....6....7..
0002 READBIGT 38 SELECT 3.5
> SELECT COUNT ( x ] INTO : H FROM SYS030 . BIGTABLE
> WHERE CAT2_CLIENT_NBR IN ([ SELECT DISTINCT
> KEY_CUST_NUM FROM 5Y¥S030 . KEY_CUST_NUM )

w

S0EE1 BIGTEFF 39 SELECT 0.04
S0004 BIGTEFF 53 SELECT 0.00
S0003 BIGTEFF 46 SELECT 0.00
Fl=Help F2=Split F3=End F4=Jump F5=Rfind F7=Up F8=Down

F9=Swap FlO=Left F11=Right F12=Cancel

Figure 6-27 F04 report

Now it was time to talk to our DBA. The WHEN clause is valid though poorly constructed. The
use of a table “join” could improve performance. Our DBA also suggested that the addition of
table indices and running the RUNSTATS utility might also improve performance.

APA has a facility that allows the comparison of before and after reports. Once we had made
the changes identified so far, we reran the observation session, making sure that none of the
parameters or options had changed. A comparison of the two reports highlighted the change
in performance.
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Lastly, we created an Adobe PDF report for distribution and later review. Using the A02
primary command we displayed the Request Printed Reports screen (Figure 6-28).

File View Navigate Help

AO2: Request Printed Reports (0534) Row 00001 of DOOB2
Command ===> _ Scroll ===> CSR

Enter / to include a section in the report, blank to exclude the
section, $ to include the section and set formatting options. Use
UP/DOWN (PF7/PF8) to scroll the list of report sections. After

entering your selections, press ENTER to generate the report JCL.

Select Report Section

7 S01 Measurement Profile

S02 Load Module Attributes

S03 Load Module Summary

S04 TCEB Summary

505 Memory Usage Timeline

S06 Data Space Usage Timeline

SO0T7 TCB Execution Summary

S08 Processor Utilization Summary
509 Measurement Analysis

Fl=Help F2=8plit F3=End F4=Jump F5=Rfind F7=Up F8=Down
F9=Swap Fle=Left F11=Right Fl2=Cancel

Figure 6-28 AOQ2 - report request screen

To reduce the size of the report, yet still have the relevant data, we selected only those
reports we had worked with online. Once selected, we pressed the Enter key.
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This positioned us at the screen used to create the JCL for the report creation job. Note that
the data set for the PDF file had to have been previously created (Figure 6-29).

AB2: Report JCL Submission (0534)
Command ===> Scroll ===> CSR

Specify the following and press ENTER to either SUBMIT the print JCL
or to launch EDIT for the generated JCL.

Enter "/" to select options
£ produce PDF (Portable Document Format) file
/ generate JES-managed report file [SYSOUT=x)
EDIT the generated JCL member, otherwise SUBMIT

Job Statement - edit if necessary
==> //DBABTIP JOB (), 'CAZRPTO1l ', CLASS=A, MSGCLASS=T,NOTIFY=&SYSUID
==> //x
==> //x

PDF File DSN (if applicable) must be cataloged FB 80
==> 'DBROT1.PDF’

Location where generated JCL is to be saved
Fl=Help F2=Split F3=End F4=Jump F5=Rfind F7=Up
F8=Down F9=Suwap Flo=Left Fl11=Right Fl12=Cancel

Figure 6-29 AO02 - report JCL creation

Pressing Enter submitted the job. Once the job completed, we were able to download and
distribute the output PDF file. It had to be downloaded in binary form using a suitable FTP
program.
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Using APA to analyze batch
performance

The scenario described in this chapter provides an example of Application Performance
Analyzer being used to locate the statements that are the main contributors to the poor

performance of a program.
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7.1 Setting the scene

The operations team have noticed that a batch job, recently migrated to production, takes
much longer to complete than was expected or predicted during development and test.

7.1.1 Starting APA

The systems programmers have set up the environment so that APA can be invoked from the
ISPF menu. Having selected APA from the menu, the screen in Figure 7-1 was presented.

File View Navigate Help

RO2: IBM APA for z/0S Observation List (CAZO) Row 00001 of 00031
Command === — Scroll ===> CSR
RegMNum Owned By Description Job Name Date/Time Samples Status
0o78 DNET461 'for prueba de CICSAORS May-12 15:13 50,000 Ended

0078 DBAOT1 APA CICS DB2 CICSAORS May-12 12:55 50,000 Ended
oe77 DNET461 For apa demo CICSAORS May-12 9:40 50,000 Ended
0e76 DNET328 CICSAORS May-12 5:34 60,000 Ended
0e74 SYS029 KJC - APA Measu CICSAORS Jun-19 14:55 50,000 Ended
072 DNETR47 Demo DNETO47X Jun-19 13:02 30,000 Failed
0071 DNETOTO CICS DNETOTO Jun-19 8:55 1 Ended
0e7o DNETO70 DB2 DNETOTO Jun-19 8:54 1  Ended
0069 DNETOTO BRTCH I/0 DNETOTO Jun-18 8:54 1 Ended
oes7 DNETOT0 BATCH DNETOTO Jun-18 8:51 1  Ended
poss DNET187 batch example s DNET187A Jun-18 13:16 5,000 Ended

Welcome to IBM APA for z/0S ISPF Version 8.10BE. You are currently connected
to measurement task id CAZO. Enter CONMNECT for an alternate connection,
VERSION for wversion information, NEW to start a measurement.

F9=Swap Flo=Left Fll=Right F12=Cancel

Figure 7-1 Existing observation sessions

7.1.2 Building the observation session

To capture activity associated with program execution, we built an observation session to
specify:

1. The amount of time we wish to monitor
2. How many samples to take in this time
3. The name of the job or job step for which data was to be captured

In this example, we specified a jobname that started with our userid and asked for 100,000
samples in two minutes.
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An observation session is created by issuing the new command. We refer to commands
entered on the command line as primary commands and those entered in the left side
column as /ine commands. In this example, we used a primary command. Doing this, the next
screen you see is the Schedule New Measurement screen, which had been initialized with
the name of the MVS system we were running in, and our userid (Figure 7-2).

File View Navigate Help

RO3: Schedule New Measurement Row 00001 of 00012
Command ===> Scroll ===> CSR

(ll.Job Information 3. Multi Steps 5. CICS/IMS 7. Schedule

2. Options 4. Active Jobs 6. Sysplex 8. Sched Options
Panel 1. Job Information

Job Name/Pattern . . System Name . . . DEMOMVS

(Inactive)
Step Specification

Step No. - _ Specify step number, program name,
Program Name . . . step name or step name + Proc step
Step Name . . . . name. Use panel 3 to specify more
ProcStepName . . . than one step.

Description .
Number of Samples . Measure to step end . . . N

Duration (min:sec) . Delay by (secs)
Notify TSO User . . DBAOT1 Retain file for (days)
Fl=Help F2=Split F3=End F4=Jump F5=Rfind F7=Up F8=Down

F9=Swap Flo=Left F11=Right F1l2=Cancel

Figure 7-2 RO03 - specify job detail
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We then entered the required values (Figure 7-3).

File View Navigate Help

R03: Schedule New Measurement Row 00001 of QOO12
Command === Scroll ===> CSR

il Job Information 3. Multi Steps 5. CICS/IMS 7. Schedule

2. Options 4, Active Jobs 6. Sysplex 8. Sched Options
Panel 1. Job Information

Job Mame/Pattern . . DBABT1x System Name . . . DEMOMVS

(Inactive)
Step Specification

Step No. . . . . . 2 Specify step number, program name,
Program Name . . . step name or step name + Proc step
Step Mame . . . . name. Use panel 3 to specify more
ProcStepHame . . . than one step.

Description . . . . APA_batch

Number of Samples . 100000 Measure to step end . . . N

Duration (min:sec] . 2:80 Delay by (secs) .

Notify TSO User . . DBAGTI1 Retain file for (days) ___d

Fl=Help F2=5plit F3=End F4=Jump F5=Rfind F7=Up F8=Doun

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

Figure 7-3 RO3 - job detail entered

Active Jobs screen: We then submitted the job that we believed had a performance problem.
After again hitting the Enter key, we saw that our job was active.

IBM Application Development and Problem Determination



This particular batch application that we were analyzing only accesses VSAM data sets, and
executes solely in step two of the job stream. We were not in a sysplex environment and we
wanted to do the analysis immediately. Hence there was no requirement for any of the other
measurement options to be used (Figure 7-4).

_Eile

View

Navigate

Help

RO3: Schedule New Measurement

Row 00001 of OOOO3

Command ===> Scroll ===> CSR
1. Job Information 3. Multi Steps 5, CICS Options 7. Schedule
¢ 2. Options 4. 6. Sysplex 8. Sched Options

Panel 4. Active Jobs

Enter § to select an active job step to be measured. Prefix DBAOT1x
JobName Type Jobld StepName ProcStep ASIDX System CPU% SI0
DBROT1 TSO TSU13212 SPIFFY 0114 DEMOMVS 0.00 0.00
DBROT71IR JOB JOB13213 RUNSAML 0036 DEMOMVS 47.66 12.00

Fl=Help F2=5Split F3=End F4=Jump F5=Rfind F7=Up F8=Down

F9=Swap FlO=Left F11=Right F12=Cancel

Figure 7-4 RO3 - select active jobs

We selected our job by using an S line command against it and pressing the Enter key twice.
This returned us to the initial APA screen, the Observations List. We saw that our job was
being monitored in real time — pressing the Enter key caused the number of samples to
change, eventually reaching the 100,000 that we requested.

While the observation session was still in progress, we selected it using an r line command.
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We caught the session after 3,530 samples of the required 100,000 had been taken

(Figure 7-5).
Eile View Navigate Help
MB1: IBM APA for z/05 Realtime Monitor (0O80/DBAOT7LR) Row 00001 of 00028

Command ===

3. Environment
4. CPU/Modules

1. Overview
2. CPU Util.

5. Data Mgmt

Scroll ===> CSR

View 2. CPU Utilization

rOverall CPU Activity rCurrent
Samples 3,530 3.54 0 100
CPU Active 2,720  77.0y E—— 0
WAIT B16  17.4% 100
Queued 194 5.4% B 0
rCPU Usage Distribution rCurrent
CPU Active 2,720 77,0y WEE— 0
Application 2,718 99,y T ——— 0
System 1 g.0x ™ 0
DB2 sOL o 0.0% o
Fl=Help F2=8Split F3=End F4=Jump F5=Rfind F7=Up F8=Down
F9=Swap Flo=Left F11=Right F12=Cancel

Figure 7-5 MO1 report - real time monitoring

When the observation session was completed, the reports were available for analysis. Again,
by using an r line command and pressing Enter, we saw the master report menu. We used
the S line command to open the observation and then selected the S01 Measurement

Profile report.
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This is only a portion of the SO1 report. We used PF7 and PF8 to scroll through it
(Figure 7-6).

File View Navigate Help

S01: Measurement Profile (0@80/DBRAGTLR] Row 0O083 of 0OB99
Command === Scroll ===> CSR
Total samplgs 100, GO0 Duration 1 min 59.989 sec
Sampling rate 833.40 per sec Sample file size 13.97MB
CPU/UWAIT samples 98, 867 Meas significance 98.86%
TCB samples 100, 00O CPU queued samples 1,133
Overall CPU 14.13%
Pages in 0] EXCPs 21,721
Pages out 0]

rCPU consumption

CPU active samples 38,107 CPU time TCB 43.99 sec

CPU active time 38.10% CPU time SRE 1.33 sec

CPU WAIT samples B0, 760 Service Units 1,158, 338

CPU WAIT time BO. 76% Measurement SRE 1.49 sec
Fl=Help F2=5plit F3=End Fd=Jump F5=Rfind F7=Up F8=Down

F9=Swap Flo=Left F11=Right F12=Cancel
Figure 7-6 SO01 report

We have noted that CPU appears to be the biggest portion of the active processing. The C02
report can provide more detail.

We used PF3 to return to the Performance Reports screen, selected C for CPU Usage
Analysis and then selected the C02 CPU Usage by Module report. See Figure 7-7 and
Figure 7-8.

Chapter 7. Using APA to analyze batch performance 153



FEile View Navigate Help

RO1: IBM APA for z/0S5 Performance Reports (0533) Row 00001 of QOBOT
Command === Scroll ===> CSR
Select a category from A Admin/Miscellaneous I
the list to the right S Statistics/Storage _ E
to view the available c R -
reports in the selection _ D DRSD I/0 Analysis Q
list below. _ W CPU WAIT Analysis G Coupling Facility
_H _J
v

More: *
Enter § to make a selection or enter the report code on the command line

_ CO1 CPU Usage by Category _ CO7 CPU Usage by Procedure
s CO2 CPU Usage by Module _ CO8 CPU Referred Attribution
_ CO3 CPU Usage by Code Slice _ CB9 CPU Usage by PSW/0bjCode

C04 CPU Usage Timeline

CO5 CPU Usage Task/Category

_ CO6 CPU Usage Task/Module

Fl=Help F2=5plit F3=End Fd=Jump F5=Rfind F7=Up F8=Down
F9=Swap Flo=Left F11=Right F12=Cancel

Figure 7-7 Selecting C02 - Usage by Module report

File View Navigate Help
C02: CPU Usage by Module [(0@80/DBAOTLIR] Row 00001 of 0BO35
Command ===> Scroll ===>» CSR
Name Description Percent of CPU Time x 10.00% :0.5%
¥, ...1....2.,...3....4....5....6....7T....8....9
+AM2Y Application 93 . 40
Program
IDAB1GOLL Virtual I/0 0.90
(vIO) and VSAM
TEAVELK Supervisor Q.34
Control
IAXPQ Real storage 0.09
manager [(RSM)
ICYSTOR VSAM/Media 0.07
manager
IGZCPCO COBPACK 0.05
IEAVETCL System trace Q.02
IDAEFSIO Virtual I/0 0.01
(vIO) and VSAM
ICYRDWR VSAM/Media 0.01
Fl=Help F2=5plit F3=End F4=Jump F5=Rfind F7=Up F8=Dowuwn
F8=Swap Flp=Left F11=Right F12=Cancel

Figure 7-8 CO02 report
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It was obvious from this report that SAM2V was using most of the CPU. We used the + line
command to get to the SAM2V CSECT (Figure 7-9).

Eile

View Navigate

Help

Command

IEAVELK

IAXPO

ICYSTOR

1GZCPCO

IEAVETCL

IDAEFSIO
Fl=Help
F9=Swap

IDAE1SL1

C02: CPU Usage by Module (0080/DBAOTLR)
===3

Description

Application
Program
CSECT in SAM

Virtual I/0
(vI0) and VSAM
Supervisor
Control

Real storage
manager (RSM)
VSAM/Media
manager
COBPACK
System trace
Virtual I/0

2y

Percent of CPU Time * 10.00% =0.5%

98.

98.

(o]

F2=Split F3=End

Flo=Left Fl11=Right

L | 2 3 4 5 6 7 8

20 cee2000.3000.40.0.5.000.8.00.T0 .80
40 .
.90
.34
.09
.07
.05

.02
.01

F4=Jump F5=Rfind F7=Up F8=Down
F12=Cancel

Row 00001 of 0OO37
Scroll ===> CSR

9

Figure 7-9 CO02 report - module expanded

At this time we did not have the program source code loaded.
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Using the AO1 primary command, we specified where the source listing could be found. Using
the L line command caused the listings to be loaded where they could be accessed by APA
(Figure 7-10).

File V¥iew Navigate Help

AP1 - Source Program Mapping (0533) Row 00001 of 00014
Command === Scroll ===> CSR

Enter the following information to specify a source mapping file to be
used in the analysis of this measurement information.

File type . . . . _ (L=1isting., A=ADATA, S=LANGX SideFile, D=SYSDEBUG)
Dataset name

(Leave blank to search RAD4 dataset list)

Member name . . . Match on Compile Date & Time N
Segn ID-RegNum Load Type/Status Lang Member DSN
D001 CAZD-0034 NO L-Loaded COoB SAM1V DEABDT1.ADLAB.LISTING
0002 CAZO-0034 NO L-Loaded CoB SAM2V DBABDTL1. ADLAB.LISTING
0003 CAZO-0040 NO L-Loaded CoB SAMLV DBADTL1. ADLAB.LISTING
0004 CAZO-0040 NO L-Loaded CoB SAM2V DBADTL1.ADLAB.LISTING
00085 CAZO-0042 NO L-Loaded CoB SAM1V DBADT1. ADLAB. LISTING
0006 CAZO-0042 NO L-Loaded CoB SAM2v DEAOT1. ADLAB.LISTING
0007 CAZD-0329 NO L-Loaded CoB SAM2vV DBEAD71.ADLAB.LISTING
D008 CAZD-B8329 NO L-Loaded CoB SAM1V DEAD71.ADLAB.LISTING
Fl=Help F2=Split F3=End F4=Jump F5=Rfind F7=Up F8=Down

F9=Swap FlO=Left F11=Right F12=Cancel

Figure 7-10 AO01 screen - load source data

PF3 took us back to the C02 report.
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Using the P line command on the line listing, the SAM2V CSECT allowed us to view the
program source code. Scrolling down, we discovered several source statements that were
responsible for most of the CPU usage (Figure 7-11).

File View Navigate Help
PO1: Source Program Attribution (8533) Row 00216 of 00232
Command ===> Scroll ===> CSR
LineNo Dffset Count Source Statement
000215 300-PROCESS-CPU-CRUNCH.
000216 000864 MOVE @ TO LOOP-COUNT.
000218 UNTIL LOOP-COUNT > CRUNCH-CPU-LOOPS .
000219
000220 310-CRUNCH-LOOP.
000221 * CALUCLUATE AVERAGE OF ALL MOMTHS
000222 QOO8AA 15 0 TO WORK-SUM.
000223 0008BE 34 MOVE 1 T8O MONTH-SUB.
000224 0QOO8BE 190 PERFORM VARYING MOMTH-SUB FROM 4 BY 1 UNTIL (MON
000225 0008CH 9999+ IF CUST-MONTH (MONTH-SUB) IS NOT NUMERIC
000226 OOO90A MOVE O TO CUST-MONTH (MONTH-SUB)
000227 END-IF
000228 000942 9999+ COMPUTE \WORK-SUM = WORK=SUM + CUST-MONTH (MONTH
000229 000994 9999+ END-PERFORM .
000230 00O9CZ TOB COMPUTE MONTH-AVERAGE = WORK-SUM / 12 .
Fl=Help F2=Split F3=End F4=Jump F5=Rfind F7=Up F8=Down
F9=Swap FlO=Left F11=Right F12=Cancel

Figure 7-11 PO1 report

The application seems to be spending most of its time in the code between offsets 8C0 and
9Ca2.

Additional detail about CPU usage can be found in the C09 report, CPU Usage by
PSW/Object Code.
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Using a C09 primary command took us to the required report screen (Figure 7-12).

Eile VMiew MNavigate Help
C09: CPU Usage by PSW/0bject Code [(8533) Row 00001 of BO365
Command ===> Scroll ===> CSR
Address Module AM S/P AS ASID Percent of CPU Time x 10.00% *0.4%
x,,..1....2....3....4....5....6....7..
+Q01FOB4 + SAM2Y 31 P8 19, o5 IE—
+001F034 + SAM2V 31 P8 11, 7p —
+001FQ1C + SAM2Y 31 P8 4,20
+001FO9E + SAM2V 31 P8 4,26
DOR1FEDC + SAM2YV 31 P8 3.53
DOO1FQEC2Z + SAM2Y 31 P8 3,07
DOB1FQE2 + SAM2V 31 P8 3.0c
OOQ1FQECE + SAM2Y 31 PS8 3.05
DOQ1FE98 + SAM2Y 31 P8 2.89 W
OOQ1FE16 + SAM2Y 31 PS8 2.s0 W
DDO1FOARE + SAM2V 31 P8 2.74 8
DOR1FE28 + SAM2YV 31 P8 2.68 ¥
QOO1FQEC + SAM2Y 31 P8 2,52 N
DOR1FEOC + SAM2YV 31 P8 2.26 H
OOO1FOBC + SAM2Y 31 P8 2.19 ®
Fl=Help F2=8plit F3=End Fd=Jump F5=Rfind F7=Up F8=Down
F9=Swap Flo=Left F11=Right F12=Cancel
Figure 7-12 CO09 report
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To obtain more detail of the identified high usage code sections we entered a ‘+’ line
command adjacent to each and pressed the Enter key (Figure 7-13).

File View Navigate Help
CO9: CPU Usage by PSW/Object Code (0533) Row 00081 of 00382
Command ===> Scroll ===> CSR
Address Module AM S/P AS ASID Percent of CPU Time * 10.00% 0.4%
*,,,.1....2....3....4....5....6....7..
0O01FOB4 - SAM2Y 31 P8 19, g5 E——
+ SAM2V+0976 FO90 D118 0OB2 SRP 280 (10,R13),2(RO), 0
+ SAM2v+E97C 960F D121 01l 289 (R13] , 15
0O01FO34 - SAM2Y 31 P8 11, 7p M
-+ SAM2V+08F6 DDO4 304A AOCE TRT 74 (5,R3), 198 (R10)
+ SAM2YV+B8FC 1832 LR R3, R2
+ SAM2V+0B8FE 47D0 B3C2 BC 13,962 (,R11)
QOB1FEB1C - SAM2V 31 P8 4. 26 W
-+ SAM2V+08DE FCB2 D138 D121 MP 312(12,R13),289(3,R13)
+ SAM2V+08E4 D202 D13C CO2A MVC 316 (3,R13), 42 (R12)
Fl=Help F2=Split F3=End Fd=Jump F5=Rfind F7=Up F8=Down
F9=Swap Flo=Left F11=Right F12=Cancel

Figure 7-13 CO09 report - modules expanded

The report verified that these areas of high usage were in the same area as the statements
identified as causing the highest usage.

We noted that the assembler instructions involved were SRP (Shift and Round Decimal),
TRT (Translate and Test) and MP (Multiply Decimal). These are all expensive assembler
instructions, indicating that data has to be converted before it can be used in an arithmetic
computation. This suggests that we should review the data definitions used in the program.

We navigate back to our program listing report by selecting the Navigate option at the top of
the screen.
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We then selected option 1 (Figure 7-14).

File Vie

Co9: CPU Us
Command ===

Address

DOR1FOB4 -

+ SAM2vV+097
-+ SAM2vV+097

OOR1FE34 -

~+ SAM2V+08F
~+ SAM2V+08F
~+ SAM2V+08F

QRO1FELIC -

+ SAM2V+08D
+ SAM2V+08E
Fl=Help
F9=Swap

Row 00001 of 00382
Scroll ===> CSR

Time x 10.00% £0.4%

. 3

4000600 0B LT

F7=Up F8=Doun

wWw Navigate Help
1 1. Select Window (WIN)

2. Toggle Window (JUMP/PF4)

3. Close and End (END/PF3)

4, Retain and End (CRNCEL/PF12)

5. Jump to Menu (MENU) 2...

| |

5] FOSO D118 0002 SRP 280 (10,R13),2(RO), 0
c 960F D121 01l 289 (R13), 15
SAM2V 31 P8 11,76 NN
5] DDO4 304A AGQCH TRT 74 (5,R3), 188 (R10)
[ 1832 LR R3,R2
E 47D0 B3C2 BC 13,962 (,R11)
SAM2V 31 P8 4.2¢
E FCB2 D138 D121 MP 312(12,R13),289(3,R13)
4 D202 D13C CO2A MVC 316 (3,R13),42(R12)
F2=5Split F3=End F4=Jump F5=Rfind
Flo=Left F11=Right F12=Cancel

Figure 7-14 Windows navigation

Pressing the Enter key took us to the list of open APA reports.
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From here we select the P01 entry (Figure 7-15).

File View MNavigate Help

c 001 of 00382
c 11 ===>» CSR
Enter S to Jump to Window:
A _ RO2: IBM APA for z/0S Observation List (CAZO) 0, 4%
_ RO1l: IBM APA for z/0S Performance Reports (0533) 5 ...6....7..
0 _ CB2: CPU Usage by Module (0533)

s POl: Source Program Attribution (0533)
C09: CPU Usage by PSW/0Object Code (0533)

0
Fl=Help F2=Split F3=End F4=Jump F5=Rfind F7=Up
F8=Down F9=Swap F1l0=Left F1l1l=Right
0001FR1C - SAM2V 31 P8 4.2¢
~+ SAM2V+08DE FCB2 D138 D121 MP 312(12,R13),289(3,R13)
-+ SAM2V+08E4 D202 D13C CO2A MvVC 316 (3,R13),42(R12)
Fl=Help F2=Split F3=End F4=Jump F5=Rfind F7=Up F8=Down

F9=Swap FlO=Left F11=Right F12=Cancel
Figure 7-15 Selecting a previous window

This took us to the screen shown earlier in Figure 7-11 on page 157.

At this point we could not see the data declarations in the program. We selected the View
option from the top of the screen and used option 1, Report Setup.

Here we selected Display ALL statements of the source program.
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From the P01 report (Figure 7-11 on page 157) we knew that the data variables
MONTH-AVERAGE and MONTH-SUB are involved. Using the FIND MONTH FIRST
command, we located the lines where these were declared. See Figure 7-16 and Figure 7-17.

File View Navigate Help
POl: Source Program Attribution (B533) Row 08@36 of 00232
Command ===> Scroll ===> CSR
LineNo Offset Count Source Statement
000035 05 WORK-SUM PIC 9(18) v
000036 05 [Ny -AVERAGE PIC 9(18) v
000037 05 —SUB PIC 9(18) v
000038
pEEE39 KKK KK K KK K OK K KK KK K KK K KK KK KKK KK K KK K KK KK K KK K K K KK KOK K KK K K K
000040 LINKAGE SECTION.
000041
0pop42 COPY CUSTCOPY REPLACING ==:TAG:== BY ==CUST==.
o043 E S A N A e o A o A A O
000044 x SAMPLE COBOL COPYBOOK FOR IBM PD TOOLS WORKSHOPS
000045 x
000046 x THE SAMPLE DATA DESCRIBED BY THIS COPY BOOK
opoo4aT x IS <USERID>.ADLAB.CUSTFILE
000048 x
000049 x The following File Manager OPTION:
000050 x 6. COBOL compiler specifications

Fl=Help F2=5plit F3=End Fd=Jump F5=Rfind F7=Up F8=Down
F9=Suwap Flo=Left F11=Right F12=Cancel

Figure 7-16 Program source
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File View Navigate Help
PO1: Source Program Attribution (0533) Row BOO70 of 00232
Command ===> Scroll ===> CSR
LineNo Offset Count Socurce Statement
00E0BY 05 CUST-COUNTRY PIC XI(11).
00E070 05 CUST- PIC s9(7)v99 COMP-3
0pEO71 05 CUST-0OCCUPATION PIC X(30).
0pEOT2 05 CUST-NOTES PIC X(120).
000073 05 CUST-DARTA-1 PIC X(O5).
0peo74 05 CUST-DRTA-2 PIC X(40).
000075 01 CUST-CONTACT-REC.
jofe]elolds] 05 CUST-CONTACT-KEY.
0pEOTT 10 CUST-CONTACT-ID PIC X(5).
00E078 10 CUST-CONTACT-REC-TYPE PIC X.
0peo7Y9 05 CUST-CONTACT-NAME PIC X(17).
jofe]ejokz]e] 05 CUST-DESCRIPTION PIC X(10).
00E081 05 CUST-CONTACT-INFO PIC X(z0).
0peo82 * 05 :TAG:-DATA-3 PIC X(05].
0pEO83 05 CUST-DRTA-3 PIC 998998 BINARY.
000084 * 05 :TRAG:-DATA-4 PIC X (05).
Fl=Help F2=5Split F3=End F4=Jump F5=Rfind F7=Up F8=Down
FO=Swap Flo=Left Fl11=Right F12=Cancel

Figure 7-17 Program source

From here we deduced that making these fields binary (COMP) rather than PIC would reduce
the high resource utilization currently being experienced.

7.2 Summary

This scenario highlights the benefits of using APA at all points in the application development
life cycle. Had it been used in an earlier phase, the performance hit could have been fixed
before the program went into production.

A useful exercise in a scenario such as this is to make the identified changes and then re-do
the analysis. APA has functionality that allows the comparison of “before” and “after” reports,
highlighting the differences.

Reports of poor performance can be subjective. A tool such as Omegamon can introduce
objectivity into performance observations by alerting you when a threshold is reached. This
alert can then be used to dynamically trigger an APA observation session to collect
performance data for later analysis.
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Optim MOVE test data capture

The scenario described in this chapter provides an example of Optim MOVE for DB2 being
used to capture test data from multiple production data sources.
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8.1 Introduction

Application testing is becoming a high priority because resolving problems early in the

development stages can significantly reduce costs, but without the appropriate solutions,
developers often have to write complex extract programs just to create the test data. IBM
Optim MOVE for DB2 is a tool used to extract data quickly and easily from production files

and databases to create subsets of that data for use in test environments.

Optim MOVE supports customers’ governance and compliance requirements by masking

sensitive fields like customer name, or social security number while retaining essential

structural features such as credit card check digits, and referential integrity, even across

different data sources including DB2, VSAM, IMS, and z/OS files.

Optim MOVE for DB2 is available as part of IBM’s Problem Determination Tools family. For

more information on Optim MOVE, please visit:

http://ibm.com/software/awdtools

The following diagrams (Figure 8-1, Figure 8-2, and Figure 8-3) show the production data

/optimmove

relationships from which we extracted our test data.

Cell Phone Company - Data Relationships

(DB2)

CUSTOMER_ID
AGCOUNT_ID

/

OPT_CUST_ACCT

OPT_ACCOUNT
{©B2)

Rl — ACCOUNT ID

/

ACCOUNT_SOQURCE

/ |
RI OPT_CUST XACTION ACCOUNT_TYPE_CD
7 (DB2j
RL-+ CUSTOMER_ID —
OPT(-EE:B%?TOMER / &= | XAGTION_START_TS /ﬁ&?o.mownmmcno
/£ XACTION_MINS TN (QS AM)
CUSTOMER_ID T E
CUSTOMER_NANME CUSTOMER_ID
CUSTOMER_ADDR XACTION_START_DATE
CUSTOMER_CITY XACTION_START_TIME
CUSTOMER_STATE XACTION_END_DATE
CUSTOMER:Z\F‘ XACTION_END_TIME
CUSTSSN
(Root IMS Segment)
. CUSTOMER_ID
CUSTOMER_ID XACTION_DATE
CUSTOMER_SSN

CusTCC
(Child IMS Segment)

CUSTOMER_CC_ACCT
CUSTOMER_CC_TYPE

CUSTCSCO
(Child IMS Segment)

CUSTOMER_CRD_AGNCY
CUSTOWMER_CRD_SCORE

SYS030.PROVIDR2.XACTION
VSAM

XACTION_START_TIME
XACTION_DURATION

OPT_ACCT_SRC_TYPE
(DB2)

ACCOUNT_SOURGE
ACCOUNT_TYPE_CD
FREE_MINUTES
COST_PER_XTRA_MIN

Figure 8-1 Data relationships

Note: RI = Referential Integrity

IBM Application Development and Problem Dete

rmination



http://ibm.com/software/awdtools/optimmove

Cell Phone Company - Data Locations

» DB2 Tables on Subsystem DSNC
% SYS030.0PT_CUSTOMER
% SYS030.0PT_CUST_ACCT
% SYS030.0PT_ACCOUNT
% SYS030.0PT_ACCT_SRC_TYPE
“ SYS030.0PT_CUST_XACTION

» QSAM File
+ Data: SYS030.PROVIDR1.XACTION
% Copybook: SYS030.CELLPHON.COPYBOOK(PROVIDR1)

» VSAM File
% Data: SYS030.PROVIDR2 XACTION
+» Copybook: SYS030.CELLPHON.COPYBOOK(PROVIDR2)

Figure 8-2 Data locations

Cell Phone Company - Data Locations

» IMS Database

< DBD
= Source: SYS030.CELLPHON.DBDSRC(CSTPRYV)
SYS030.CELLPHON.DBDSRC(CSRPRVI)
» Assembled: SYS030.CELLPHON.DBDLIB(CSTPRYV)

SYS030.CELLPHON.DBDLIB(CSTPRVI)
< Data Set for CSTPRV: SYS030.CELLPHON.CSTPRV
% Data Set for CSTPRVI: SYS030.CELLPHON.CSTPRVI
% Read Only PSB
= Source: SYS030.CELLPHON.PSBSRC(CSTPRVG)
= Assembled: SYS030.CELLPHON.PSBLIB(CSTPRVG)
+ Read/ Write PSB
= Source: SYS030.CELLPHON.PSBSRC(CSTPRVA)
= Assembled: SYS030.CELLPHON.PSBLIB(CSTPRVA)
% Segments and Copybooks
* CUSTSSN - SYS030.CELLPHON.COPYBOOK(ICUSTSSN)
» CUSTCC - SYS030.CELLPHON.COPYBOOK(ICUSTCC)
» CUSTCSCO - 8SYS030.CELLPHON.COPYBOOK(ICUSTCS)

Figure 8-3 Data locations (continued)

Chapter 8. Optim MOVE test data capture

167



168

The objects that we had to define were:

»

»

Access Definition: This is the description of the data to be extracted.

Relationships: These determine how tables are related. A relationship can be defined in
the DB2 catalog, in IMS, or in the OPT directory.

Legacy Table: This is an Optim object that describes the legacy data and maps it to a
pseudo DB2 table format. Optim MOVE for Legacy, a companion product to Optim MOVE
for DB2, uses Legacy Tables to incorporate legacy data from IMS, VSAM, or sequential
data into Optim MOVE processes.

Environment Definition: This identifies the IMS program libraries, the DBD and PSB
libraries, the DFSVSAMP data set and member name, as well as the IMS system ID and
AGN used with the IMS Legacy Tables.

The steps in the extract process were as follows:

1.

© N o O

Define the IMS environment.

2. Define IMS segments as legacy tables.
3.
4. Define parameters for the data extract:

Define VSAM and QSAM files as legacy tables.

a. Data sources and relationships
b. Selection criteria
c. IMS parameters
i. PSB for the extract process
ii. Dataset names for the IMS data base
Extract selected data into a sequential file.
View the extract report.
Convert the extracted data.
Delete previously defined objects (if required).
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We start our scenario description from the Optim MOVE master menu screen (Figure 8-4).

---------------------------- IBM's Optim -------------——-----mmmmmmmmme oo
D OPTIONS - Site and User Options SQLID ===> DNET999

x  BROWSE TABLE - Browse a DB2 Table SUBSYS ===> DSNC

x EDIT TABLE - Edit a DB2 Table

* BROWSE USING AD - Browse DB2 Tables Using Access Definition

x EDIT USING AD - Edit DB2 Tables Using Access Definition

5 ADS - Create or Modify Access Definitions

6 DEFINITIONS - Maintain Optim Definitions (Keys, Maps, ...)

7 MIGRATION - Data Migration - Extract, Insert, Update,

x*x  COMPARE - Compare Two Sets of Data

x  ARCHIVE - Archive and Restore Data
T TUTORIAL - Information About IBM's Optim

C CHANGES - Changes from Prior Release(s)

X EXIT - Terminate Product Use

5655-U32 (C) Copyright IBM Corporation 1989, 2007.

All rights reserved. Licensed materials - property of IBM.

US Government Users Restricted Rights - Use, duplication or disclosure
restricted by GSA ADP schedule contract with IBM Corp.

Optim 5.5.2 Build: 276

OPTION ===

Figure 8-4 Main menu screen
From here we selected option 6.

Notes:

» The Optim menu items tagged with an asterisk are not activated for this installation of
Optim MOVE for DB2.

» Throughout this chapter, the term tables refers to DB2 tables, views, aliases,
synonyms, as well as Legacy Tables.

» DBAO071 was the userid we used for this scenario.
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8.2 Provide IMS environment parameters

Through an IMS Environment Definition, Optim provides a consolidated way to define the
information required to access IMS data. The Environment Definition simplified the definition
of IMS objects by allowing us to specify the names of the DBD, PSB, and IMS Program
Libraries to be used during processing.

In the Definition Option menu, we selected option 7 (Figure 8-5).

—————————————————————————— Choose a Definition Option ----------------------—-
OPTION ===> 7_
SQLID ===>
1 PRIMARY KEYS - Maintain Primary Keys SUBSYS ===>
2 RELATIONSHIPS - Maintain Relationships
3 COLUMN MRAPS - Maintain Column Maps
4 TRBLE MAPS - Maintain Table Maps
5 ADS - Maintain RAccess Definitions
6 LEGRCY TRBLES - Maintain Legacy Tables for Non-DB2 Data
7 IMS ENVIRONMENT - Maintain IMS Environment Definitions
8 [IMS RETRIEVAL - Maintain IMS Retrieval Definitions
E EXPORT - Export Optim Object Definitions
I IMPORT - Import Optim Object Definitions

Figure 8-5 Choose definition option - IMS

Pressing Enter took us to the IMS Environment definition screen.

Here we entered the name of our IMS environment (Figure 8-6).

Command ===)
SUBSYS: DSNC
IMS Environment:
Environment Name ===>

Use '_" for DB2 LIKE character ===> Y-Yes, N-No

Figure 8-6 Environment definition selection

We entered an explicit Environment name, in this example our userid. By leaving the name
blank or keying a %, a display of all existing environments would have been displayed.
Because the name keyed did not exist, an empty Define IMS Environment screen was
returned (Figure 8-7).
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----------------------- Define IMS Environment DBABQT]l ---------------c-cocuuu
Command ===> Scroll ===>
SUBSYS: DSNC

n

n

n
NONON

IMS Program Libraries "IMS.V9R1.SDFSRESL’

IMS DBD and PSB Libraries ===> 'S§YS030.CELLPHON.DEDLIB'

===) '5YS030.CELLPHON.PSBLIB" _
===)
===)
DFSYSAMP DSN/Member Name ===> 'IMS.V@R1,PROCLIB (DFSVSHMOA] '
If data is online to IMS, enter the IMS System ID ===> AGN ===>

Figure 8-7 Define IMS environment

Into this screen we keyed the names of the IMS program libraries, the names of the DBD and
PSB libraries, and the name of the data set that contained the IMS buffer parameters. The
Define IMS Environment screen provides the detail with which the IMS Legacy Tables will be
associated — a Legacy Table must always be associated with a data source.

Pressing PF3 saved the definition we had just created. Hitting PF3 again returned us to the
Definition Option screen.

8.3 Define IMS segments as Legacy Tables

Having successfully defined the IMS environment, we then had to define the Legacy Tables
to represent the IMS segments containing the data we had to extract. This was done by
selecting option 6 (Figure 8-8).

—————————————————————————— Choose a Definition Option --------------------—--—-
OPTION ===> &_
SQLID ===>
1 PRIMARY KEYS - Maintain Primary Keys SUBSYS ===>
2 RELATIONSHIPS - Maintain Relationships
3 COLUMN MAPS - Maintain Column Maps
4 TABLE MAPS - Maintain Table Maps
5 ADS - Maintain Access Definitions
6 LEGACY TABLES - Maintain Legacy Tables for Non-DB2 Data
7 IMS ENVIRONMENT - Maintain IMS Environment Definitions
8§ IMS RETRIEVAL - Maintain IMS Retrieval Definitions
E EXPORT - Export Optim Object Definitions
I IMPORT - Import Optim Object Definitions

Figure 8-8 Choose definition option - Legacy Tables

Each IMS Legacy Table must have a matching Environment Definition. That is, the
Environment Definition and Creator ID names must be the same, in our case DBA071
(Figure 8-9).
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Command ===>
SUBSYS: DSNC
Legacy Table:
Creator ID ===>
Table Name ===>

Use '_" for DB2 LIKE character ===) Y-Yes, N-No

Figure 8-9 Choose a legacy table

The Table Name we chose, ICUSTSSN, did not exist. We pressed Enter, and Optim MOVE
then prompted us for the information required to create a new table (Figure 8-10).

———————————— Specify Copybooks for Legacy Table: DBAOT1.ICUSTSSN -------------
Command ===> SCROLL ===>
SUBSYS: DSNC
INSTRUCTIONS: Specify the name(s) of the Copybook members containing the recor
description to be used for this Legacy Table. All members will
be concatenated before being parsed.

Legacy Table Type ===> I  I-IMS F-File (VSAM or Sequentiall
Copybook Language ===> C C-COBOL, P-PL/I

Copybook (s) ===> 'SYS030.CELLPHON.COPYBOOK (ICUSTSSN) '

n
n
n
A R A

Figure 8-10 Specify copybooks for legacy table

The copybook used to define our table was ICUSTSSN. It is written in COBOL (‘C’) and the
data we were working with was in an IMS (‘') database. Pressing Enter caused Optim to
parse the copybook information to populate the Legacy Table editor, as shown in the
following screen (Figure 8-11).

Command ===> Scroll ===>
Associated IMS DBD Name ===> x Segment ===> x_

Row 1 of
Cmd Level/Field Name Type Len Occur Column Name

1 IMS-CUSTOMER-SSN-SEG 19 IMS_CUSTOMER_SSN_SEG
__ 5 IMS-CUSTOMER-ID CHR 10 IMS_CUSTOMER_ID
5 IMS5-CUSTOMER-SSN CHR 9 IMS_CUSTOMER_SSN

KK 30K K K KK KK K KK 3KOK KK K KK 3K KK KR IOKK0K0K K BOTTOM % 03K 3 K 3K 5 3K 3K 3K K 5 3K K 3 3K K K 3K K X K K 3K K X KK XK X K X

Figure 8-11 Define legacy table
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Specifying an asterisk for both the IMS DBD name and the Segment name returned us a list
of candidate values for each field. The list of potential IMS DBD names is composed of all the
members in the IMS DBD and PSB libraries, identified when we defined the IMS environment
(Figure 8-12).

Command === SCROLL ===}
SUBSYS: DSNC
Associated IMS DBD Name ===> x Segment ===> x
Row 1 of 3
Cmd Level/Field Name Type Len Occur Column Name
AR OK KKK K KKK K K KX KK KKK K

1 IMS-CUSTOM +---Member Selection List for Environment DBAO71----+
5 IMS-CUSTO | Cmd Member 1 0OF 4

5 IMS-CUSTO | --- --------

HOKK KKK KKK K K K K KK K i KKK KKK KKK KR IO TOP 0K O3 K K K K K K K K XK K K K KK KKK KKK
| S__ CSTPRV
| ___ CSTPRVA
| ___ CSTPRVG
| __ CSTPRVI
|
|

KK KKK BRI BOTTIOM % 5 s 0k 3 5 K 3 K % K K K KK X

Figure 8-12 Define legacy table

From the DBD list, we selected CSTPRV and pressed Enter, returning us a list of the
segments associated with this DBD. We had to define a Legacy Table for each of these
(Figure 8-13).

Command ===> SCROLL ===>
SUBSYS: DSNC

Associated IMS DBD Name ===> x Segment ===> x

Row 1 of
Cmd Level/Field Name Type Len Occur Column Name
SRR K R KKK R KK KR KKK KK K K A

1 IMS-CUSTOMER-S +---Segment Selection List for DBD CSTPRV----+ EG
- 5 IMS-CUSTOMER- | Cmd Segment Name 1 OF 3

5 IM5-CUSTOMER-

ORI K K KKK KR KK K KO

KKK KKK K K K KK K K TOP KKK KKK KK KKK K K WK KKK OK K K

X

S__ CUSTSSN
cusTCC
CUSTCSCO

KERXKKEXEERKKE BOTTOM %% 5005 % % K X X K% % X

Figure 8-13 Define legacy table

From this, we selected the root IMS segment, CUSTSSN. Pressing Enter saved the data and
then PF3 returned us to the Choose a Legacy Table screen.
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Repeating these steps, we then created Legacy Tables for the remaining two child segments,
CUSTCC and CUSTCS, of CUSTSSN. Note that the IMS DBD and segment names had to be
provided for each table definition. See Figure 8-14 through Figure 8-19.

----------------------------- Choose a Legacy Table --------- DEFINE CANCELLED
Command ===>
SUBSYS: DSNC
Legacy Table:
Creator ID ===>
Table Name ===>

Use ' " for DB2 LIKE character ===> Y-Yes, N-No

Figure 8-14 Choose a legacy table

------------- Specify Copybooks for Legacy Table: DBAO7L.ICUSTCC -------------1
Command ===> SCROLL ===>
SUBSYS: DSNC
INSTRUCTIONS: Specify the name(s) of the Copybook members containing the record
description to be used for this Legacy Table. All members will
be concatenated before being parsed.

Legacy Table Type ===> I  I-IMS F-File (VSAM or Sequential)

Copybook Language ===> C C-COBOL, P-PL/I

Copybook (s) ===> 'SYS030.CELLPHON.COPYBOOK (ICUSTCC) '

>
>
>
>
>

Figure 8-15 Specify copybooks for legacy table

-------------------- Define Legacy Table: DBAB71.ICUSTCC ------- DBD NOT FOUND
Command ===> Scroll ===
Associated IMS DBD Name ===> CSTPRV Segment ===> CUSTCC

Row 1 of 3
Cmd Level/Field Name Type Len Occur Column Name

1 IMS-CUSTOMER-CRED-CARD-SEG 20 IMS_CUSTOMER_CRED_CARD_SEG
__ 5 IMS-CUSTOMER-CC-ACCT CHR 16 IMS_CUSTOMER_CC_ACCT
5 IM5-CUSTOMER-CC-TYPE CHR 4 IMS_CUSTOMER_CC_TYPE

AOK KKK K KKK KK K KK KKK KK K KK KKK CKOOK00OR0OE BOTTOM 5 5 0 5 0 K 3K K KK 30K 5 K K K 0K 30K X K K K KK XK X X K X XK

Figure 8-16 Define legacy table
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----------------------------- Choose a Legacy Table --------- DEFINE CANCELLED
Command ===>
SUBSYS: DSNC
Legacy Table:
Creator ID ===>
Table Name ===>

Use '_' for DB2 LIKE character ===} Y-Yes, N-No

Figure 8-17 Choose a legacy table

------------- Specify Copybooks for Legacy Table: DBAO71.ICUSTCS -------------+
Command === SCROLL ===>
SUBSYS: DSNC
INSTRUCTIONS: Specify the name(s) of the Copybook members containing the record
description to be used for this Legacy Table. All members will
be concatenated before being parsed.

Legacy Table Type ===> I  I-IMS F-File (VSAM or Sequential)
Copybook Language ===> C C-COBOL, P-PL/I

Copybook (s) ===> 'SYSO30.CELLPHON.COPYBOOK (ICUSTCS) '

>
>
>
>

Figure 8-18 Specify copybooks for legacy table

Command ===> Scroll ===>
Associated IMS DBD Name ===> CSTPRV Segment ===> CUSTCSCO

Row 1 of 3
Cmd Level/Field Name Type Len Occur Column Name

1 IMS-CUSTOMER-CREDIT-SCORE-+ 8 IMS_CUSTOMER_CREDIT_SCORE_SE
5 IMS-CUSTOMER-CREDIT-AGENCY CHR 4 IMS_CUSTOMER_CREDIT_AGENCY
5 IMS-CUSTOMER-CREDIT-SCORE CHR 4 IMS_CUSTOMER_CREDIT_SCORE

COKK K KK KK KKK K KKK K KKK KK KKK IOKOKOKOK KKK BOTTOM 50K 3 50K 3 K K 3K K 3K K KK K 3K 0K 3K KK KK K K K K K K X

Figure 8-19 Modify Legacy Table

This completed the definition of the IMS Legacy Tables. Our next step was to build Legacy
Tables for the VSAM and QSAM datasets. PF3 returned us to the Legacy Table Selection
screen.
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8.4 Define VSAM and QSAM files as Legacy Tables

Here we entered the Creator ID and the name for our new Legacy Table (Figure 8-20).

Command ===>
SUBSYS: DSNC
Legacy Table:
Creator ID ===}

Table Name ===}

Use '_' for DB2 LIKE character ===) Y-Yes, N-No

Figure 8-20 Choose a legacy table

Pressing Enter took us to the Specify Copybooks screen. Note that the Legacy Table Type
changes to F. We first defined a Legacy Table for our QSAM dataset (Figure 8-21).

——————— Specify Copybooks for Legacy Table: DNET328.SRCE@PROVIDERIXACTN ------
Command === SCROLL ===
SUBSYS: DSNC
INSTRUCTIONS: Specify the namel(s) of the Copybook members containing the reco
description to be used for this Legacy Table. All members will
be concatenated before being parsed.

Legacy Table Type ===> F  I-IMS F-File (VSAM or Sequential)

Copybook Language ===> C C-COBOL, P-PL/I

Copybook (s) ===> 'S$YS030,CELLPHON.COPYBOOK (PROVIDR1) '
===>
===>
===)
===>
PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF 7=UP 8=DOWN 9=SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-21 Specify copybooks for legacy table
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Pressing Enter took us to the Define Legacy Table screen showing the copybook layout
(Figure 8-22).

--------------- Define Legacy Table: DEABTI.SRCEPROVIDERIXACTN ----=---=--=-----
Command ===> DS_ Scroll === CS5R

Row 1 of 1
Cmd Level/Field Name Type Len Occur Column Name

1 PROVIDER1-XACTION-REC 38 PROVIDER1_XACTION_REC
5 P1-CUSTOMER-ID CHR 10 P1_CUSTOMER_ID
. 5 P1-START-DATE 8 P1_START_DATE
10 P1-START-DATE-YYYY NUM 4 P1_START_DATE_YYYY
10 P1-START-DATE-MM NUM 2 P1_START_DATE_ MM
- 10 P1-START-DATE-DD NUM 2 P1_START_DATE DD
— 5 P1-XACTION-START-TIME 6 P1_XACTION_START_TIME
10 P1-XACTION-START-HH NUM 2 P1_XACTION_START_HH
10 P1-XACTION-START-MM NUM 2 P1_XACTION_START_MM
10 P1-XACTION-START-SS NUM 2 P1_XACTION_START_SS
5 P1-END-DATE 8 P1_END_DATE
10 P1-END-DATE-YYYY NUM 4 P1_END_DATE_YYYY
- 10 P1-END-DATE-MM NUM 2 P1_END_DATE_MM
10 P1-END-DATE-DD NUM 2 P1 END_DATE DD
— 5 P1-XACTION-END-TIME 6 P1_XACTION_END_TIME
PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF 7=UP 8=DOKN 9=SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-22 Define legacy table

As with IMS, a Legacy Table for VSAM or QSAM dataset must also be associated with a data
source. To specify the data source information, we issued the DATASOURCE (DS) primary
command. In the next screen we provided the Data Set Name of the QSAM data source
(Figure 8-23).

ommand ===> Scroll ===> C&R
SUBSYS: DSNC
1§

Please specify the default Data Source information for this cbject.
Enter END when complete.

Data Source Type : Sequential or VS5AM Dataset
Data Source DSN ===> 'SYS030.PROVIDR1.XACTION' _

R ittt +
L 10 P1-XACTION-START-HH NUM 2 P1_XACTION_START_HH
L 10 P1-XACTION-START-MM NUM 2 P1_XACTION_START_MM
L 10 P1-XACTION-START-SS NUM 2 P1_XACTION_START_SS
L 5 P1-END-DATE 8 P1_END_DATE

L 10 P1-END-DATE-YYYY NUM 4 P1_END_DATE_YYYY

L 10 P1-END-DATE-MM NUM 2 P1_END_DARTE_MM

L 10 P1-END-DATE-DD NUM 2 P1_END_DARTE_DD

- 5 P1-XACTION-END-TIME 6 P1 XACTION_END TIME

F 1=HELP 2=8SPLIT 3=END 4=RETURN 5=RFIND B=RCHANGE
F 7=UP 8=DOWN 9=SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-23 Define legacy table
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Using PF3 twice returned us to the Choose a Legacy Table screen from where we repeated
the process of defining a data source, this time for the VSAM data set. Note the confirmation
message, LEGACY TABLE DEFINED, in the top right side corner (Figure 8-24 through

Figure 8-27).

----------------------------- Choose a Legacy Table ----- LEGACY TABLE DEFINEI
Command ===)
SUBSYS: DSN
Legacy Table:
Creator ID ===>
Table Name === X
Use '_" for DB2 LIKE character === Y-Yes, N-No

Figure 8-24 Choose a legacy table

------- Specify Copybooks for Legacy Table: DBAG71.SRC&PROVIDER2XACTN --------
Command === SCROLL ===>
SUBSYS: DSNC
INSTRUCTIONS: Specify the name(s] of the Copybook members containing the recor
description to be used for this Legacy Table. All members will
be concatenated before being parsed.

Legacy Table Type ===> F I-IMS F-File (VSAM or Sequential)

> C C-COBOL, P-PL/I

Copybook Language ==

Copybook (s] ===> 'S¥S030.CELLPHON.COPYBOOK (PROVIDR2) '

>
>
>
>
>

Figure 8-25 Specify copybooks for legacy table
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——————————————— Define Legacy Table: DBAO71.SRCePROVIDER2XACTN ---------------
Command ===> DS5_ Scroll ===> (SR

Row 1 of 1
Cmd Level/Field Name Type Len Occur Column Name

1 PROVIDER2-XACTION-REC 30 PROVIDERZ2_XACTION_REC
o 5 P2-CUSTOMER-ID CHR 10 P2_CUSTOMER_ID
o 5 P2-XACTION-DATE 8 P2_XACTION_DATE
N 10 P2-XACTION-DATE-YYYY NUM 4 P2 XACTION DATE_YYYY
o 10 P2-XACTION-DATE-MM NUM 2 P2_XACTION_DATE_MM
o 10 P2-XACTION-DATE-DD NUM 2 P2_HXACTION_DATE_DD
N 5 P2-XACTION-START-TIME 5] P2 XACTION_START TIME
N 10 P2-XACTION-START-HH NUM 2 P2_XACTION_START_HH
o 10 P2-XACTION-START-MM NUM 2 P2 _HACTION_START_MM
N 10 P2-XACTION-START-SS NUM 2 P2 XACTION START_SS
N 5 P2-XACTION-DURATION 5] P2_XACTION_DURATION
o 10 P2-XACTION-DUR-HH NUM 2 P2_HACTIONW_DUR_HH
N 10 P2-XACTION-DUR-MM NUM 2 P2 XACTION_DUR_MM

10 P2-XACTION-DUR-S5S NUM 2 P2_XACTION_DUR_SS

ACKOK KKK K K R KKK K K K K KKK KK K OKCKOKOICKOKCR R 00k BOT TOM ¢k 0k ok 0k 3k 53K K K K K K 3K 0K K K 0K R 3K KK 3K K KK XK K K K K
PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF 7=UP 8=DOUWN 9=SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-26 Define legacy table

————————————— Define Legacy Table: DBAO71.SRC&PROVIDER2XACTN ---------------
mmand ===> Scroll ===> C&R
SUBSYS: DSNC

Please specify the default Data Source information for this object.
Enter END when complete.

Data Source Type © Sequential or VSAM Dataset
Data Source DSN ===> "SYS030.PROVIDR2.XACTION' _

L i e el +
10 P2-XACTION-START-HH NUM 2 P2_XACTION_START_HH
10 P2-XACTION-START-MM NUM 2 P2_XACTION_START_MM
10 P2-XACTION-START-8S NUM 2 P2_XACTION_START_SS
5 P2-XACTION-DURATION 6 P2_XACTION_DURATION
10 P2-XACTION-DUR-HH NUM 2 P2 XACTION DUR _HH
L 10 P2-XACTION-DUR-MM NUM 2 P2_XACTION_DUR_MM
10 P2-XACTION-DUR-SS NUM 2 P2_XACTION_DUR_SS
B KK KKK HOK KOK OK KKK OK KOORS00 BOTTOM 5 50 50 K K K KK K KK KK 0K K KK K KK KO K KK K
1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND B8=RCHANGE
T=UP 8=DOWN 9=SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-27 Define legacy table

We now had all the required Legacy Tables defined.
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8.5 Identify extract data sources and data source relationships

180

Repeating PF3 three times returned us to the Optim MOVE for DB2 menu from where we

took option 7 to bring us to the Data Migration screen (Figure 8-28).

OPTION ===> 1 _
SQLID ===>
SUBSYS ===>

1 EXTRACT - Extract Data from Source Tables

2 INSERT - Insert Data into Destination Tables

3 LOAD - Create Load Files and Perform Load

4 DELETE - Delete Data from Tables

5 CREATE - Create Tables and Related Object Definitions

6 CONVERT - Convert Extract File using Table and Column Maps

0

RETRY/RESTART - Retry/Restart an Insert or Delete Process
B BROWSE - Browse Content of Extract or Control File

Figure 8-28 Data migration

Keying option 1 and pressing Enter in this screen brought us to the EXTRACT Process

screen. The EXTRACT process creates an EXTRACT file that contains the selected set of
related rows from one or more tables and, if requested, object definitions for those tables. The
EXTRACT File is used by Optim MOVE as input to insert, load, create and convert process.
Here we selected option 1 to go and define the specifications of the tables to be involved in
the EXTRACT process. We also specified the name of the permanent Access Definition we

were going to create (Figure 8-29).

OPTION ===> SCROLL ===>
SUBSYS: DSNC

1 TABLES - Specify Set of Tables and Selection Criteria

2 PATHS - Specify Traversal Paths via Relationship List
3 O0BJECTS - Specify Object Definitions to Extract

4 PERFORM - Specify EXTRACT Parameters and Perform EXTRACT

Type of Access Definition to Use for EXTRACT ===> P (P-Perm, T-Temp)

If Permanent, Specify New or Existing Access Definition MName
Group ===> EPSDEMO

User ===> DBAOT1
Name ===> FULLCELLPHON
Use '_' for DB2 LIKE Character ===> N (Y-Yes, N-No)

Figure 8-29 EXTRACT process
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Pressing Enter brought us to the Select Tables screen. The Default Creator ID, SYS030, that
we entered had been set up prior to starting our Data Extract process. The Start Table that
we used was OPT_CUSTOMER, the DB2 table (Figure 8-30).

-- Select Tables/Views for AD: EPSDEMO.DBAOT1.FULLCELLPHON -------===-=---—----+
Command ===> _ Scroll ===>
SUBSYS: DSNC
Primary : COL,SEL, SQL,REL, POINT, GROUP, GET TRBLES RELATED, INDENT,LIST SUBS
Line : COL,SEL,SQL,ALL,GR(A),GP(A),GC(A),DR(A),PR(A),DP(A),PP(A],
DC (R) ,PC(R),EXP, STA
Table 1 of 1 <{{MORE

Default Creator ID ===} SYS030 >
Start Table ===> OPT_CUSTOMER >
Start Table Options ! None
Ref --Extract Parms--
Cmd Status (CreatorID.)Table/View Name Tbl EveryNth RowLimit Type
____________________________________________ )) mmm mmmmmems mmmmmmes E——————
OPT_CUSTOMER TABLE

KK KKK KKK KKK K KKK K KK K KKK K KKK KK OKR R KK KK BOTTOM % % 5 5 K % 5 KK K K K K K KK KK K K K K K K KK KK K K X K

Figure 8-30 Select Tables/Views

The GRA line command was used to show us all the tables that had been created and saved
previously, including the starting table OPT_CUSTOMER (Figure 8-31).

-- Select Tables/Views for AD: EPSDEMO.DBAOT1.FULLCELLPHON -----------------
Command === Scroll =
SUBSYS: DSNC
Primary : COL,SEL, SQL,REL,POINT,GROUP,GET TABLES RELATED, INDENT,LIST SUBS
Line : COL,SEL,SQL,ALL,GR(R),GP(A),GC(R),DR(A),PR(A),DP(A),PP(A)],
DC(A),PC(R),EXP,STA

n
I
N

Table 1 of 1 <<{MORE
Default Creator ID ===> SY5030

Start Table ===> OPT_CUSTOMER
Start Table Options : None
Ref --Extract Parms--
Cmd Status (CreatorID.)Table/View Name Tbl EveryNth RowLimit Type

GRA OPT_CUSTOMER TABLE

KK 3KKOK KK KK KK K KK KKK K KKK KKK XOK K KKK XOKOE BOT TOM % 3 50K 3 % K % 3 K K 3 K 3K K K K K 3K K 3 OK XK KK K K K K X X

Figure 8-31 Select Tables/Views
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These tables defined the data for our source DB2 dataset. The Legacy tables we had just
defined were not included in the list, so we had to add them (Figure 8-32).

-- Select Tables/Views for AD: EPSDEMO.DBRO71.FULLCELLPHON ------------—-——-—-—--
Command === Scroll ===> (SR
SUBSYS: DSNC
Primary : COL, SEL, SQL, REL,POINT, GROUP,GET TABLES RELATED, INDENT,LIST SUBS
Line : COL,SEL,SQL,ALL,GR(A),GP(R),GC(A),DR(A),PR(A),DP(R),PP(A),
DC (R), PC(R),EXP,STA
Table 1 of 5 {<MORE

Default Creator ID ===> SYS030 2>
Start Table ===) OPT_CUSTOMER 2>
Start Table Options : None
Ref --Extract Parms--

Cmd Status (CreatorID.)Table/View Name Tbl EveryNth RowLimit Type
____________________________________________ )) mmm mmm e mmm s e mmmm s mmm— =
IS SN S SIS S S SIS ES S TOP LSS S F SIS TS ST ES TSRS ST EY S
[ OPT_CUSTOMER TRABLE
[ OPT_CUST_ACCT N TRBLE
[ OPT_CUST_XACTION N TRABLE

OPT_ACCOUNT N TRBLE

I OPT_ACCT_SRC_TYPE N TABLE

SO KKK K KK KK KK KK KK KKK K OK KK KKK KKK ROREOKOK BOT TOM 3 % 50 5 3K 33K K K K KKK K K KK K K OK 3K KOK KK K K K K X X

PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF 7=UP 8=DOWN 9=SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-32 Select Tables/Views

The I line command inserted another line into which we keyed the required IMS parent
Table Name, ICUSTSSN. We now had to create a relationship for this table. To do this, we
used the CRE REL (CREATE RELATIONSHIP) primary command (Figure 8-33).

-- Select Tables/Views for AD: EPSDEMO.DBAOTL.FULLCELLPHON -----------———--——-
Command ===> CRE REL_ Scroll ===> CE&R
SUBSYS: DSNC
Primary : COL, SEL, SQL,REL, POINT, GROUP, GET TABLES RELATED, INDENT,LIST SUBS
Line : COL,SEL,SQL,ALL,GR(A),GP(A),GC(A),DR(A),PR(A),DP(A),PPI(A],
DC(R) ,PC (R),EXP, STA
Table 1 of 6 <{{MORE

Default Creator ID ===)> SYSO30 >3
Start Table ===> OPT_CUSTOMER b
Start Table Options : None
Ref --Extract Parms--

Cmd Status (CreatorID.) Tables/View Name Tbl EveryNth RowLimit Type
____________________________________________ )) O
A KK KK KK K KKK KK R KKK KKK KKK K K K K KK K K K K K TOP KKK KKK KKK KKK KK KKK I K K KK KK K K K K X XK
_ - OPT_CUSTOMER TRBLE
- OPT_CUST_ACCT N TRBLE
_ - OPT_CUST_XACTION N TRBLE
_ OPT_ACCOUNT N TRBLE

OPT_ACCT_SRC_TYPE N TRBLE

DBAOT1. ICUSTSSN N

3CKOK KKK R R K K K K DK 3K K K KK KKK K K KR RO 00K BOTTOM 35 5 0k 0k 5k 5 35 3K 3K K K K K OK K K K K 3K K K K KK KK K K K K K

PF 1=HELP 2=5PLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF 7=UP 8=DOUWN 9=5SHAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-33 Select Tables/Views
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Pressing Enter took us to the Choose a Relationship screen (Figure 8-34).

OPTION ===> 1_ SCROLL ===>
SUBSYS: DSNC
1 CRERTE - Create a Relationship for Specified Parent or Child Table
2 MODIFY - Modify a Relationship for Specified Child Table
3 LIST - List All Relationships for Specified Table

Specify Table Name (Child for OPTION 2, Parent or Child for OPTIONS 1 and 3)
Creator ID ===} S5YSO030 >>
Table Name ===> OPT_CUSTOMER >>

Specify Relationship Name (OPTIONS 1 and 2)
Relationship Name ===> CUSTZ2IMSCUSTSSN >>

Specify Relationship Type (OPTIONS 2 and 3)
Relationship Type ===> ALL (P|0-0PT, D-DB2, I-IMS, A-ALL)

Use '_' for DB2 LIKE character ===> YES (Y-Yes, N-No)

Figure 8-34 Choose a relationship

From here we created, using option 1, a relationship called CUST2IMSCUSTSSN
(Figure 8-35).

OPTION ===> SCROLL ===>
SUBSYS: DSNC
1 CRERTE - Create a Relationship for Specified Parent or Child Table
oo m—mm - Create a New Relationship------------------------- +
Specified Table : SYSO30.0PT_CUSTOMER
Table Type ===> P (P-Parent, C-Child)

Leave blank or include wild cards for Table Selection List

Other Table:

Creator ID ===> DBAOT1 2
Table Name ===} ICUSTSSN >
Relationship Name ===> CUST2IMSCUSTSSN >

B e e i +

Figure 8-35 Choose a relationship

In the Create screen returned after we entered the Relationship Name, we associated our
table ICUSTSSN with the relationship.

Pressing Enter saved the data, completing the build of the CUST2IMSCUSTSSN relationship
definition. Then pressing PF3 twice, returning us to the Select Tables screen (Figure 8-36).
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-- Select Tables/Views for AD: EPSDEMO.DBAO71.FULLCELLPHON -----------—-—-—-——-{
Command === Scroll ===>» (&R
SUBSYS: DSNC
Primary : COL, SEL, SQL,REL, POINT, GROUP, GET TABLES RELATED, INDENT,LIST SUBS
Line : COL,SEL,SQL,ALL,GR(A),GP (A),GC(A),DR(A),PR(A),DP(A),PP(A],
DC (R),PC(R),EXP,STA
Table 1 of 6 <<{MORE

Default Creator ID ===> SYS030 >>
Start Table ===> OPT_CUSTOMER >>
Start Table Options : None
Ref --Extract Parms--

Cmd Status (CreatorlID.)Tables/View Name Tbl EveryNth RowLimit Type
____________________________________________ )) mmm EmEmmmmems EEmmmmemms EmEm————
MK OK R KK KKK KK KKK KK K KK K K K KK K K KK K K K K K K K K K TOP KR KKK KK K KK KR KK KK KKK OK KK KKK K K K KK KK XK X
. OPT_CUSTOMER TABLE
- OPT_CUST_ACCT N TABLE
— OPT_CUST_XACTION N TABLE
. OPT_ACCOUNT N TABLE

OPT_ACCT_SRC_TYPE N TABLE

GRA DBAB71. ICUSTSSN N LEGACY

AKOK K KKK K K K K K KK K K K KKK KOK KOK0OKOOKOKEOKOO00RK BOT TOM 0 5 5 k0 8 K 3K K K K K K K K OK K K K K K K K K K K X X K X

PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF 7=UP 8=D0OWN 9=8WAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-36 Select Tables/Views

Using a GRA line command, we expanded the table list to show the Legacy tables
representing the child segments associated with ICUSTSSN. We still had to add in the tables
for our QSAM and VSAM data. An 12 line command inserted two empty rows into the table
list (Figure 8-37).

-- Select Tables/Views for AD: EPSDEMO.DBARGO71.FULLCELLPHON -----------—--———-—1
Command === Scroll === C:SR
SUBSYS: DSNC
Primary : COL, SEL, SQL, REL,POINT, GROUP, GET TABLES RELATED, INDENT,LIST SUBS
Line : COL,SEL,SQL,ALL,GR(A),GP(A),GC(AR),DR(AR),PR(A),DP(A),PP(A),
DC(A),PC(A) ,EXP,STA
Table 1 of 8 <<{MORE

Default Creator ID ===> SYS030 >>
Start Table === OPT_CUSTOMER >>
Start Table Options i None

Ref --Extract Parms--
Cmd Status (CreatorID.)Table/View Name Tbl EveryNth RowLimit Type
____________________________________________ )) mmm e mmmmm mmmm e s mm— ==
KK KR T KKK KK KK KKK KKK KKK K KO K TOP KKK KK KKK KK KK kKT KK I KKK K K KK
4 OPT_CUSTOMER TABLE
_ 4 OPT_CUST_ACCT N TABLE
_— OPT_CUST_XACTION N TABLE
- OPT_ACCOUNT N TABLE
9 OPT_ACCT_SRC_TYPE N TABLE
_ DBAOTL. ICUSTSSN N LEGRCY
- DBAB71.ICUSTCC N LEGRCY
12_ DBABT71.ICUSTCS N LEGRCY
PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF 7=UP 8=D0OWN 9=5SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-37 Select Tables/Views
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We entered the names of the remaining two Legacy Tables. Then we entered CRE REL to
create the required relationship definitions (Figure 8-38).

-- Select Tables/Views for AD: EPSDEMO.DBAOT1.FULLCELLPHON -------------—-——-—-—<
Command ===> CRE REL_ Scroll ===> CSR
SUBSYS: DSNC
Primary : COL,SEL, SQL,REL,POINT, GROUP, GET TABLES RELATED, INDENT,LIST SUBS
Line : COL,SEL,SQL,ALL,GR(R),GP(R),GC(AR),DR(A),PR(A),DP(A),PPI(A),
DC(A),PC(R),EXP,STA
Table 3 of 10 <{{MORE

Default Creator ID ===> SYS030 >>
Start Table ===> 0OPT_CUSTOMER >>
Start Table Options : None
Ref --Extract Parms--

Cmd Status (CreatorID.) Table/View Name Tbl EveryNth RowLimit Type
____________________________________________ 33— ---SCER_ ________EER____
_ OPT_CUST_XACTION N TABLE
- OPT_ACCOUNT N TABLE
_ OPT_ACCT_SRC_TYPE N TABLE
_ DBROT1. ICUSTSSN N LEGACY
_ DBAB71. ICUSTCC N LEGACY
_ DBABT1. ICUSTCS N LEGACY
- DBAB71.SRCePROVIDER1IXACTMN N LEGARCY

DBAB71.SRC@PROVIDER2XACTHN N LEGACY
HOK KK K KKK K K K KKK KK KK KKK K RO KKOCKOK KRR K BOTTOM 3k 5 0 3 0 3K K K 3 K K K K 3 K K 3K KKK K K K K K K K K K
PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF 7=UP 8=DOWN 9=SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-38 Select Tables/Views

The next relationship we built was CUST2PROVIDER1XACTN for our QSAM data
(Figure 8-39).

OPTION ===> 1 SCROLL ===> CSR
SUBSYS: DSNC
1 CRERTE - Create a Relationship for Specified Parent or Child Table
2 MODIFY - Modify a Relationship for Specified Child Table
3 LIST - List All Relationships for Specified Table

Specify Table Name (Child for OPTION 2, Parent or Child for OPTIONS 1 and 3)
Creator ID ===> SYSO30 >
Table Name ===> OPT_CUSTOMER >

Specify Relationship Name (OPTIONS 1 and 2]

Relationship Name ===> CUST2PROVIDER1XACTN_ >>
Specify Relationship Type (OPTIONS 2 and 3)

Relationship Type ===> ALL (P|0-OPT, D-DB2, I-IMS, A-All)
Use '_' for DBZ LIKE character ===> YES (Y-Yes, N-No)

Figure 8-39 Choose a relationship
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The table SRC@PROVIDER1XACTN was then associated with this relationship
(Figure 8-40).

OPTION ===> SCROLL ===>
SUBSYS: DSNC
1 CREATE - Create a Relationship for Specified Parent or Child Table
R Create a New Relationship--------------- - - - - ——-—-—-—- +
Specified Table : SYSO30.0PT_CUSTOMER
Table Type ===} P (P-Parent, C-Child)

Leave blank or include wild cards for Table Selection List

Other Table:

Creator ID ===> DBRET1 >>
Table Name ===> SRCePROVIDERIXACTN_ >>
Relationship Wame ===3 CUST2PROVIDER1XACTN >>

L +

Figure 8-40 Choose a relationship

Similarly, we associated table SRC @ PROVIDER2XACTN with the relationship
CUST2PROVIDER2XACTN (Figure 8-41 and Figure 8-42).

——————————————————————————— Choose a Relationship --------- RELATIONSHIP SAVED
OPTION ===> SCROLL ===
SUBSYS: DSNC
1 CRERTE - Create a Relationship for Specified Parent or Child Table
2 MODIFY - Modify a Relationship for Specified Child Table
3 LIST - List A1l Relationships for Specified Table

Specify Table Name (Child for OPTION 2, Parent or Child for OPTIONS 1 and 3)
Creator ID ===> SYSEO30 >>
Table Name ===3 OPT_CUSTOMER >>

Specify Relationship Name (OPTIONS 1 and 2]

Relationship Name ===> CUST2PROVIDER2XACTN >
Specify Relationship Type [OPTIONS 2 and 3]

Relationship Type === ALL (P|0-0PT, D-DB2, I-IMS, A-ALL)
Use '_' for DB2 LIKE character ===)> YES (Y-Yes, N-No)

Figure 8-41 Choose a relationship
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OPTION ===> SCROLL ===>
SUBSYS: DSNC
1 CREATE - Create a Relationship for Specified Parent or Child Table
e il Create a New Relationship-------------=------------ +
Specified Table : SYSO30.0PT_CUSTOMER
Table Type ===> P (P-Parent, C-Child)

Leave blank or include wild cards for Table Selection List

Other Table:

Creator ID ===> DBROT1 >>
Table Name ===> SRC@PROVIDER2XACTN_ >>
Relationship Wame ===> CUST2PROVIDER2XACTN >>

B +

Figure 8-42 Choose a relationship

This completed the identification of the EXTRACT data sources and their associated
relationships. PF3 saved the data. Using PF3 again brought us back to the Select Tables
screen.

8.5.1 Define extract selection criteria

We then had to define the selection criteria for the extract. To do this, we used an SQL line
command (Figure 8-43).

-- Select Tables/Views for AD: EPSDEMO.DBAG71.FULLCELLPHON --=---------—--—--—--—--4
Command === Scroll =
SUBSYS: DSNC
Primary : COL, SEL, SQL, REL, POINT, GROUP, GET TABLES RELATED, INDENT,LIST SUBS
Line : COL,SEL,SQL,ALL,GR(A),GPI(A),GC(A),DR(A),PR(A),DP(A),PP(A],
DC(A),PC(A),EXP,STA

n
n
v

Table 1 of 10 <{{MORE

Default Creator ID ===> SYS030 >>
Start Table ===> OPT_CUSTOMER >>
Start Table Options : None

Ref --Extract Parms--
Cmd Status (CreatorID.])Table/View Name Tbl EveryNth RowLimit Type
____________________________________________ )) e
saL OPT_CUSTOMER TABLE
_ - OPT_CUST_ACCT N TABLE
. OPT_CUST_XACTION N TABLE
- OPT_ACCOUNT N TABLE
_ N OPT_ACCT_SRC_TYPE N TABLE
- DBABT1. ICUSTSSN N LEGACY
S DBAROTL. ICUSTCC N LEGACY
N DBROTL. ICUSTCS N LEGACY
PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF 7=UP 8=DOWN 9=SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-43 Select Tables/Views
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A SQL WHERE clause was typed in the empty screen returned (Figure 8-44).

Command ===> Scroll ===>
SUBSYS: DSNC
SELECT ... FROM SYS030Q.0PT_CUST_XACTION
Cmd Correlation Name === WHERE 1 of 8

(CUSTOMER_STATE = 'AR’" AND CUSTOMER_CITY <> 'MOUNTAIN HOME')
OR CUSTOMER_STATE = 'NY' _

Line Commands: [(I)nsert, (Dlelete, (R)epeat, [(Mlove, (Clopy

Use the LIST COLUMNS command to add column names, if needed

Use the SQLEdit command to invoke the ISPF editor with all of its facilities
An optional correlation name can be entered to refer to the base table

PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF 7=UP 8=DOWN 9=SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-44 Enter SQL WHERE clause

Pressing Enter saved the selection criteria.

8.5.2 Specify parameters for Legacy Tables

Next step was to specify the Legacy Table parameters for the data extract. PF3 brought us to
the screen where we could associate the Legacy Tables with the Data Sources (Figure 8-45).

Command ===> Scroll ===>
SUBSYS: DSNC
Overriding Dataset Prefix ===> 1 of 5
File-Dataset Name
Legacy Table IMS--Segment DBD PSB PCE IMSID DBRC LOG

KKK KK KKK KK KK KKK KK KK K KK KK KK KOKCKKOK TIP3 K K KK KK K K K K 2K KK KK KK X KK 3 3K 3K 0K 3K 3K K K K K K K X
DBABT1.SRCEPROVIDER1XACTN File 'SYSO30.PROVIDR1.XACTION'
DBRET1.SRCEPROVIDERZ2XACTN File 'SYS030.PROVIDR2.XACTION'

DBAETL. ICUSTSSN IMS CUSTSEN CSTPRY  CSTPRVG 1 _ N N
DBROTL. ICUSTCC IM5 CUSTCC
DBROTL. ICUSTCS IMS CUSTCSCO

KKK KR OK KR K KR IO R IO OO KK BOTTOM 05 0008 00K KK 0K KK 0K KK K KK KK KK KK KK KK K K XK

Figure 8-45 Associate legacy tables with data sources

Pressing Enter brought us to the following screen.
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Here we completed the parameter specification process by entering the IMS data set names
(Figure 8-46).

------------- Associate IMS Segments With IMS Databas  DATA SET NOT SPECIFIED

Command ===> Scroll ===
SUBSYS: DSNC

Overriding Dataset Prefix ===> 1 of 4

DBD Segment DD Name IMS Database Dataset Name

KKK KK KK KK KK KK KK KKK KK KK KK KOK K KKK KORKO0K TIOP 3K 3K KK K38 K 3K K 3K 3K 3K K 3K K 3K 3K 3K 3K 3K 3K 3K K 3K K 3K 3K 3K 3K 3K K 3K K K K K K K
CSTPRV ~ CUSTSSN CSTPRV 'SYSO30. CELLPHON. CSTPRV’

CUSTCC

CUSTCSCO

-INDEX  CSTPRVI 'SYS030.CELLPHON.CSTPRVI' _

KK KK KK KK K KK K KK KK K KK KK K KK 3X0OKOK XK KKK 0K BOT TOM % 0K 3 5K 30K 3K 3K 5K K K K K 3K K 3KOK XK X KK XK K K XK K KK XK X

Figure 8-46 Associate IMS segments with IMS database

We were now ready to extract the data.

8.6 Extract the data

PF3 returned us to the EXTRACT Process screen. From here we selected option 4,
PERFORM (Figure 8-47).

OPTION ===> 4 _ SCROLL ===>
SUBSYS: DSNC
1 TABLES - Specify Set of Tables and Selection Criteria
2 PATHS - Specify Traversal Paths via Relationship List
3 OBJECTS - Specify Object Definitions to Extract
4 PERFORM - Specify EXTRACT Parameters and Perform EXTRACT

Type of Access Definition to Use for EXTRACT ===> P (P-Perm, T-Temp)

If Permanent, Specify New or Existing Access Definition Name
Group ===> EPSDEMO

User ===» DBAOT1
Name ===>» FULLCELLPHON
Use '_' for DB2 LIKE Character ===> N (Y-Yes, N-No]

Figure 8-47 Extract process
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In the Specify Extract Parameters screen we keyed the name of the dataset to which the data
and object definitions would be extracted, limiting the number of rows to be extracted to
99,999 (Figure 8-48).

——————————————————— Specify EXTRACT Parameters and Execute --------------------

Command ===>
SUBSYS: DSNC
Current AD Name . EPSDEMO.DBAG71.FULLCELLPHON
Extract File DSN ===> 'DBHGTl.HLLDHTH.EXTRHCT'_
Extract ===> B (D-Data,
0-Object Definitions,
B-Both)
If Extracting Data:
Limit Number of Extract Rows ===)> 99999 (1-9999999, Blank-Site Limit]
Extract Data using ===> D (D-DB2, I-IBM High Perf. Unload)
Perform Convert with Extract ===> N (Y-Yes, N-No)
Run Process in Batch or Online ===> 0 (B-Batch, 0-Online)
If Batch, Review or Save JCL ===> R (N-No, R-Review, 5-Save)
Process Report Type ===> D (D-Detailed, S-Summary)
PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND B=RCHANGE
PF 7=UP 8=D0OWN 9=5SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-48 Specify EXTRACT parameters and execute

Because this dataset did not already exist, we had to dynamically define it (Figure 8-49).

------------------- Specify EXTRACT Parameters and Execute --------------------

SUBSYS: DSNC

Data Set Name: DBRABO71.ALLDATA.EXTRACT

| 1
| 1
, |
| Management Class ===> (Blank for Default Management Class) |
| Storage Class ===> (Blank for Default Storage Class)

i Use Stored Values ===> N (Y-Yes, N-No, V-View Stored Values) |
! Volume Serial ===)> (Blank for Authorized Default Volume) |
| Device Type ===> (Generic Unit or Device Address) )
| Data Class ===3 (Blank for Default Data Class) i
|  Space Units : BLKS (In 8KB BLKS) |
i Primary Quantity ===> 112 (In Above Units) i
! Secondary Quantity ===> 99 (In Above Units) |
i Directory Blocks 1 0 !
1 Record Format . FS H
| Record Length : (value Will Be Set to Block Size) |
! Block Size ===> 0 (Minimum 7944;0=Determine at Runtime) |
, |
I i

Calculated Values Shown, Change to Profiled Values ===> N (Y-Yes, N-No)

L itttk +
PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF 7=UP 8=DOUWN 9=SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-49 Specify EXTRACT parameters and execute
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Pressing Enter processed the dataset definition and brought us back to the Specify Extract
Parameters screen (Figure 8-50).

Command ===> _
SUBSYS: DSNC
Current AD Name : EPSDEMO.DBRO71.FULLCELLPHON
Extr
Extr +-----------------—-——- EXTRACT Errors & Warnings-------------------- +

EXTRACT Process Can Proceed Despite the Following Warnings:

| |
I I
i i
If E | 9 Relationship(s) in NEW Status
Li | 5 Table(s) Have No RUNSTATS I t)
Ex | | load]
| Press ENTER Key to Proceed Despite Warnings !
Perf | Enter END Command to Return to EXTRACT Menu to Correct Problems |
B ettt i T +
Run
If Batch, Review or Save JCL ===> R (N-No, R-Review, S-Save)
Process Report Type ===> D (D-Detailed, S-Summary)
PF 1=HELP 2=8SPLIT 3=END 4=RETURN 5=RFIND B=RCHANGE
PF 7=UP 8=DOWN 9=SUWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-50 Specify EXTRACT parameters and execute

Ignoring the warning messages, we pressed Enter to allow the extract process to complete.
Pressing Enter when the system end of job message was received presented the report
detail.
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Figure 8-52 shows the EXTRACT Process Report detail.

EXTRACT Process Report

Process Options:
Process Mode i Online
Retrieve Data using : DB2 / Legacy
Limit Extract Rows : 99998

Total Number of Extract Tables ;10
Total Number of Extracted Rows 1 345
Total Number of First Pass Start Table Rows : 105

PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF T7=UP 8=DOWN 9=SWAP 10=LEFT 11=RIGHT 12=TERM

Command ===> SCROLL ===> PAGE
ROW O OF 77

KKKKKKKKOKRKOOOOKCK KKK XX XX xxxxxxx Top OF Data %% % k%K K K A OK K KK K K K KK K K K K K KKK K KK K K K

Extract File : DBABT1.ALLDATA.EXTRACT

Access Definition : EPSDEMO.DBRO71.FULLCELLPHON

Created by : Job DBABT1, using SQLID DBAGT1 on DB2 Subsystem DSNC
Time Started ¢ 2008-05-21 13.12.58

Time Finished © 2008-05-21 13.13.04

Figure 8-51 EXTRACT process report

PF8 and PF7 were used to scroll through the report (Figure 8-52).

——————————————————————————— EXTRACT Process Report ---------------------
Command ===> _ SCROLL ===
ROW 19 O
Extracted Object Types Number
Table-List Tables 5
Related Primary Keys 5
Relationships 7
Related Indexes 5
Extracted
Extract Tables Rows Associated Legacy Inf
SYS030. OPT_CUSTOMER 105
S¥YS030. OPT_CUST_ACCT 105
SYS030. OPT_CUST_XACTION 8
SYS030. OPT_ACCOUNT 99
SYSB30. 0PT_ACCT_SRC_TYPE 14
DBABT1. ICUSTSSN 3 IMS: Segment-CUSTSSN, PSB-CS
DBAROTL. ICUSTCC 2 IMS: Segment-CUSTCC, PSB-CST
DBABT1. ICUSTCS 2 IMS: Segment-CUSTCSCO, PSB-C
DBAOT1.SRC@PROVIDERIXACTN 2 SYSO30.PROVIDRL.XACTION
PF 1=HELP 2=5PLIT 3=END 4=RETURN 5=RFIND B6=RCHANGE
PF_7=UP 8=DOWN 9=SWAP 10=LEFT 11=RIGHT 12=TERM

> PAGE
F 77

ormati

TPRVG,
PRVG,
STPRVG

Figure 8-52 EXTRACT process report (continued)
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When we had satisfied ourselves with the content of the report, we used PF3 to return

(Figure 8-53).

Command ===> _

18 DBAOT1.SRC@PROVIDERZ2XACTN

Selection Criteria in Use:

SYSO30. OPT_CUSTOMER sqQL

Relationship Usage Report

Parent Table Child Table

SYSO30.0PT_CUSTOMER DBAOT1. ICUSTSSN

SYSO30.0PT_CUSTOMER SYS030.0PT_CUST_ACCT
PF 1=HELP 2=SPLIT 3=END 4=RETURN

5 §YS030.PROVIDR2.XACTION

5=RFIND 6=RCHANGE

SCROLL ===2> PAGH
ROW 38 OF 77

Criteria

(CUSTOMER_STATE = 'AR’
OR CUSTOMER_STATE = 'N

Access Type
Relation ------------
Name Parent Child §

CUSTZ2IMS XK KEY
CUSTSSN
CUSTOMER XK SCAN

Figure 8-53 Exiract process report (continued)

We pressed Enter to confirm the changes made to AD during the EXTRACT process

(Figure 8-54).

If Permanent, Specify
Group ===> EPSDEMO

OPTION ===> SCROLL ===> CSR
SUBSYS: DSNC
1 TABLES - Specify Set of Tables and Selection Criteria
2 PATHS - Specify Traversal Paths via Relationship List
3 OBJECTS - Specify Object Definitions to Extract
4 PERFORM - Specify EXTRACT Parameters and Perform EXTRACT
Type of Access Defini #+--------------- Confirm AD Save--------------- +

AD was Modified During EXTRACT Process

5=RFIND 6=RCHANGE
11=RIGHT 12=RETRIEVE

|
I
I
i
User ===> DBAOT1 ! Press ENTER Key to Save AD Changes
Name ===> FULLCELL | Enter END Command to Bypass Saving RD
| Enter CANMCEL Command to Return to Menu
Use '_' for DB2 LIK |
| AD Name ===> EPSDEMO.DBRAO71.FULLCELLPHON
|
o e
PF 1=HELP 2=SPLIT 3=END 4=RETURN
PF 7=UP 8=DOWN 9=5WAP 10=LEFT

Figure 8-54 EXTRACT process

PF3 returned us to the Optim menu screen.
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8.8 Use table lookup to convert extracted data

Our next step was the conversion of the extracted data, using a table lookup. Selecting option
7 brought us to the Data Migration screen (Figure 8-55).

OPTION ===> 6_
SQLID ===>
SUBSYS ===>

1 EXTRACT - Extract Data from Source Tables

2 INSERT - Insert Data into Destination Tables

3 LOAD - Create Load Files and Perform Load

4 DELETE - Delete Data from Tables

5 CREATE - Create Tables and Related Object Definitions

8 CONVERT - Convert Extract File using Table and Column Maps

R RETRY/RESTART - Retry/Restart an Insert or Delete Process
B BROWSE - Browse Content of Extract or Control File

Figure 8-55 Data migration

Here we selected option 6 to start the conversion process (Figure 8-56).

OPTION ===> SCROLL ===>
More: - SUBSYS: DSNC

Specify Data Set Names for Source Extract File and Control File:
Source Extract File DSN ===> 'DBRAO7L.ALLDATA.EXTRACT’
Control File DSN ===)> 'DBRAO71.ALLDATA.EXTRACT2.CONTROL'

Specify Data Set Name for Destination Extract File. If Omitted,
Destination Extract DSN will be same as the Source Extract DSN:

Destination Extract DSN ===> 'DBRAO71.ALLDATA.EXTRACT2’
Age Date Values ===> N (Y-Yes, N-No)
Output to External Format ===> N (Y-Yes, N-No)
Limit Mumber of Discarded Rows ===) (1-9999989, Blank-No Limit)

If Destination Tables have a Cluster Index:

Sort Extract File Rows ===> N (Y-Yes, N-No)
Run Process in Batch or Online === 0 {(B-Batch, 0-Online]

If Batch, Review or Save JCL ===> R (N-No, R-Rewview, S-Save)
Process Report Type === D (D-Detailed, S-Summary)
PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PE_7=1ID =NNLIN a=<clap 10=1 EET 11=RIGHT 12=RETRIEVE

Figure 8-56 Specify CONVERT parameters and execute

The first step was to specify datasets used by the convert process. This was achieved by
specifying the source (extract) file, the control file, and the dataset to receive the converted
extracted data, then Entering option 1 giving us the CONVERT Process Table Map
(Figure 8-57).
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Scroll ===> CE&R
SUBSYS: DSNC
Available Commands: APPLY, SAVE,LIST, MAP, POPULATE, CLERR, END when Done

n
A

Command ==

Src CID: SYS030 Column

Dest CID: SYSG30 >» Map ID ===>

Extract Tables Destination Table Name Type Column Map or "LOCA
------------------- D) s e mmmmme—mS)) mmmmm s S mmmem—m—— -
EEEREEXKXEEEEXXKEEEEXEEXEREEXXEEEEXEEXEXREXXEXX TOP EEXEEEEXXEE XX EXEEREXEAEEXEEXEER XX KK X X
OPT_CUSTOMER OPT_CUSTOMER_S15 UNKNOWN LOCAL_
OPT_CUST_ACCT OPT_CUST_ACCT UNKNOWN
OPT_CUST_XACTION OPT_CUST_XACTION UNKNOWN
OPT_ACCOUNT OPT_ACCOUNT UNKNOWN
OPT_ACCT_SRC_TYPE OPT_ACCT_SRC_TYPE UNKNOWN
DBAOTL. ICUSTSSN DBAOTL. ICUSTSSN LEGACY
DBROTL1. ICUSTCC DBROTL1. ICUSTCC LEGRCY
DBROT1. ICUSTCS DBROT1. ICUSTCS LEGACY

DBAOT1.SRCePROVIDER1X DBRAOT1.SRCe@PROVIDERLIXACTN LEGACY
DBART1.SRCePROVIDERZX DBAO71.SRCE@PROVIDER2XACTHN LEGACY

KKK KK K K K K KK K K K KKK KK KK KRR R Rk kX x K KK BOTTOM % % % 2 % % % % K K K K K K K K K K K K K K K K K K K K KK K X X
PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE

PF 7=UP 8=DOWN 9=SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-57 CONVERT process table map

In the Convert Process Table Map we entered the destination Creator ID (Dest CID) and
changed the destination table name for the OPT_CUSTOMER extract table. Specifying LOCAL
and pressing PF3 caused the column map editor to be invoked. A default column mapping
was displayed. We had to use a lookup table to expand the CUSTOMER_STATE values
(Figure 8-58).

-- Define Internal Column Map-------===---====—"----——- - mmmm o mmmmm o -
Command === Scroll ===> CER
SUBSYS: DSNC
Corresponding Columns MUST Have Compatible Data Types
Use LIST UNUSED Command for List of Unused Source Columns
Use LIST ALL Command for List of All Source Columns VAL ON
MOVE
1 OF 6
—————— SYSD30.0PT_CUSTOMER------- ---------5YS030.0PT_CUSTOMER_S15---------
Cmd Source Column Data Type Num Destination Column Data Type Status
______________________ )) i —— S
HORCE RO R O R OKCE KR K R OR KR KRR KRR KK KKK R KR TOP R KON R KOR RO KR R KO KO K R O RO K KKK
~ CUSTOMER _ID CH(10) 1 CUSTOMER_ID CH(10) EQUAL
__ CUSTOMER_MNAME CH (40) 2 CUSTOMER_NAME CH (40) EQUAL
___ CUSTOMER_ADDRESS CH (30) 3 CUSTOMER_ADDRESS CH (30) EQUAL
_ CUSTOMER_CITY CH(20) 4 CUSTOMER_CITY CH(20) EQUAL
EXP CUSTOMER_STATE CH(2) 5 CUSTOMER_STATE CH (15) MAPPED
CUSTOMER_ZIP CH(5) 6 CUSTOMER_ZIP CH(5) EQUAL
AOKK KK KKK KK KKK K K K KK K KKK K KOIOKEKKOIOR KK BOT TOM % 5 35 50K 5K 3K 50K 3K K 3K KK K K 3K KK K 3K 3K K K K K KK K K K K|

Figure 8-58 Define internal column map
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Using the EXP line command, we came to the following screen where the required
expression was defined (Figure 8-59).

File Edit Edit_Settings Menu Utilities Compilers Test Help

EDIT COLUMN-MAP-EXPRESSION-TEXT Columns 00001 0EAT2
Command ===> Scroll ===> PAGE
KKK KK KKK KKK KKK KKK KK KK KKK K K K K TOp Of Data HEXKRK KKK KKK KK KKK K KK KKK KK KKK K

LOOKUP (CUSTOMER_STATE, SYS036. OPT_LOOKUPSTATE (STATE_CODE, FULL_NAME) )

KKK KK KOO0 R Xk kX Bottom of Data s s s sk s K 0k 0 K kKKK

Figure 8-59 Extract expression definition

The expression is using STATE_CODE to get the FULL_NAME for CUSTOMER_STATE.

Using PF3 twice returned us to the CONVERT screen, with a message indicating that the
LOCAL map had been defined successfully (Figure 8-60).

——————————————————— Specify CONVERT Parameters and Ex LOCAL MAP DEFINED
OPTION ===> 2 SCROLL ===
More: + SUBSYS: DSNC
1 TABLE MAP - Specify Table Map and Column Maps
2 PERFORM - Execute Extract File Conversion Process

Specify Data Set Names for Source Extract File and Control File:
Source Extract File DSN ===> 'DBAGT1.ALLDATA.EXTRACT’
Control File DSHN ===> 'DBAOT1.ALLDATA.EXTRACT2.CONTROL'

Specify Data Set Name for Destination Extract File. If Omitted,
Destination Extract DSN will be same as the Source Extract DSN:

Destination Extract DSN ===> 'DBAGT1.ALLDATA.EXTRACT2’
Age Date Values ===> N (Y-Yes, N-No)
Output to External Format ===> N (Y-Yes, N-Nol
Limit Number of Discarded Rows ===> (1-999999, Blank-No Limit)

If Destination Tables have a Cluster Index:

Sort Extract File Rows ===> N (Y-Yes, N-No)
Run Process in Batch or Online ===> 0 (B-Batch, 0-Online)

If Batch, Review or Save JCL ===> R (N-No, R-Review, S5-Save)
PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF 7=UP 8=D0OWN 9=SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-60 Specify CONVERT parameters and execute

The next step was to convert the existing extract file. Selecting option 2 PERFORM and
pressing Enter returned us a go / no go option selection (Figure 8-61).
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------------------- Specify CONVERT Parameters and Execute -------------------

OPTION ===> _ SCROLL ===> (SR
SUBSYS: DSNC
1 TABLE MAP - Specify Table Map and Column Maps
2 PERFORM cess
LEEEEEE Confirm Loss of Object Definitions----- +

Specify Data §
Source Extra
Control File

I
I
CONVERT Process will Result in Loss of |
Extracted Object Definitions !
|
I
|
I
|
I

Specify Data S
Destination Ex

Press ENTER Key to Start CONVERT Process
Enter END Command to Cancel CONVERT Process

Destination +----—------—----"-"-"—"-"-——"-"—"—-"“—"—"—"-"—“"—"—"—"——"—"—-—"—"—"—-- +
Age Date Values ===> N (Y-Yes, N-No)
Output to External Format ===> N (Y-Yes, N-No)
Limit Number of Discarded Rouws ===> [1-999999, Blank-No Limit)
If Destination Tables have a Cluster Index:
Sort Extract File Rows ===> N (Y-Yes, N-No)
Run Process in Batch or Online ===> 0 (B-Batch, 0-Online)
If Batch, Review or Save JCL ===> R (N-Mo, R-Review, 5-Save)
PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF 7=UP 8=DOWN 9=SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-61 Specify CONVERT parameters and execute

We chose to continue by pressing Enter. This brought us to the Conversion Report
(Figure 8-62).

Command ===> SCROLL ===> PAGE
ROW © OF 51

KKKKKKKKKKKKKKKKKKKKKRRRRRRXRxxx Top Of Data %% KKK K K KK K K K XK K K K K K K K XK K K KK K K K XK X X A

CONVERT Process Report

Extract File . DBAOTL1.ALLDATA.EXTRACT
Control File . DEADT1.ALLDATA.EXTRACTZ2.CONTROL
PDestination Extract File: DBROT1.RLLDATA.EXTRACTZ2
User 1D . DBROT1
Time Started : 2008-05-21 13.57.15
Time Finished . 2008-05-21 13.57.186
Totals:

Number of Convert Tables : 10

Number of Original Extract Rows : 345

Number of Converted Rows . 345

Number of Conversion Errors . 0

Number of Exit Routine Discards : 0

PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF 7=UP 8=DOWN 9=5SWAP 10=LEFT 11=RIGHT 12=TERM

Figure 8-62 CONVERT process report

Using PF7 and PF8 we scrolled through the report. When finished we used PF3 twice to
return us to the Data Migration Menu screen.
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Here we Entered a B to start a browse function (Figure 8-63).

---------------------------- Data Migration ------------------------omommo oy

OPTION ===> B_
SQLID ===> "DBAOTL"
SUBSYS ===> DSHC

1 EXTRACT - Extract Data from Source Tables

2 INSERT - Insert Data into Destination Tables

3 LOAD - Create Load Files and Perform Load

4 DELETE - Delete Data from Tables

5 CREATE - Create Tables and Related Object Definiticons

6 CONVERT - Convert Extract File using Table and Column Maps

R RETRY/RESTART - Retry/Restart an Insert or Delete Process

B BROWSE - Browse Content of Extract or Control File

Figure 8-63 Data migration

We first browsed the input extract dataset, requesting the data to be returned in a report
format (Figure 8-64).

————————————— Extract, Archive or Control File Browse Parameters --------------9

Command ===> SCROLL ===> CSR
More: + SUBSYS: DSNC
Provide Extract, Archive or Control File Data Set Name:
DSN ===> 'DBAOT71.ALLDATA.EXTRACT'
Browse Mode ===> R (T-Table, R-Report

S-Summary, A-Access Def)
If Table Mode, specify

Table Name ===> >> (Blank for Start Table)
Begin with ===> D (D-Data, S-Sel Crit, 0Q-SQL)]
If begin with S or Q

Case Sensitive ===> Y (Y-Yes, N-No If NO, any

dense indexes are skipped)
If Other than Table Mode, specify

Table Name === >> (Blank for all tables)
If output to Disk, specify (Blank for temp dataset)
Output DSN ===

For Control File Only:

Show Row Status ===> Y (Y-Yes, N-No, X-Explain]
Filter Data ===> A (E-Error Rows Only, A-A11]
PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF 7=UP 8=DOWN 9=SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-64 Extract, archive or control file browse parameters
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With the report displayed, we entered a find command to locate CUSTOMER_STATE data
(Figure 8-65).

Menu Utilities Compilers Help

EROWSE $YS08142.T140359. RADOO. DBAOTL. RO178048 Line 000DOOOEO Col QO1 O8O
Command ===> F CUSTOMER STATE Scroll ===> PAGE

KK JKK KK K K KK KRR KKK KRR K KX X Xk x X Top OF Data %% %k KKK KK KKK K K 5K KK K K KKK K K KK K K ¥ o

Optim - Extract File Print Report

Extract File : DBROT1.ALLDATA.EXTRACT

file Created By : Job DBAOT1 using SQLID DBROT1

file Created On : May 21, 2008 at 01:13 PM from DB2 Subsystem DSNC
keport Printed On: May 21, 2008 at 02:03 PM from DB2 SubSystem DSNC

lumber of Tables in the Extract File: 10
lumber of Tables Processed in Report: 10

[able: SYSO30.0PT_CUSTOMER

[USTOMER_ID CUSTOMER_NAME CUSTOMER_ADDRESS
£222222222 BARBARA BESSINGER 6789 OCEAN PARKWAY
Fl=Help F2=5Split F3=Exit F5=Rfind F7=Up F8=Down F9=Suap

FlB=Left F11=Right F12=Cancel
Figure 8-65 Browse extract file print report

Using PF8, we scrolled forward to show that the original extract data contained 2-character
short names (Figure 8-66).

Menu Utilities Compilers Help
BROWSE SY508143.T143949, RADLO. DBABT1. RL186290 Line 00000018 Col 086 165
Command ===> _ Scroll ===> PAGE
EW YORK NY 10001
ALICO ROCK AR 72943
ENTONVILLE AR 72764
OTTER AR 72632
AYETTEVILLE AR 72231
UREKA SPRINGS AR 72342
OUNTAIN VIEW AR 72675
ILOAM SPRINGS AR 728986
ELSOR AR 72436
USSELLVILLE AR 72985
PRINGDALE AR 72439
ENTONVILLE AR 72568
ENTERVILLE AR 72528
ROCKETTS BLUFF AR 72847
ENTER RIDGE AR 72421
ENTONVILLE AR 72895
ECATUR AR 72747
OHNSON AR 72532
Fi=Help F2=Split F3=Exit F5=Rfind F7=Up F8=Down F9=Swap
FlO=Left F11=Right F12=Cancel

Figure 8-66 Browse results

Chapter 8. Optim MOVE test data capture 199



PF3 returned us to the screen where we could enter detail for another browse. We selected
the option to obtain a report showing the contents of the converted extract dataset
(Figure 8-67).

————————————— Extract, Archive or Control File Browse Parameters -------------

Command ===> SCROLL ===>
More: + SUBSYS: DSNC
Provide Extract, Archive or Control File Data Set Name:
DSN ===} 'DBAO71.ALLDATA.EXTRACTZ' _
Browse Mode ===> R (T-Table, R-Report

S-Summary, A-Access Def)
If Table Mode, specify

Table Mame === »> (Blank for Start Table)
Begin with ===3> D (D-Data, S-Sel Crit, Q-5QL)
If begin with S or Q

Case Sensitive === Y (Y-Yes, N-No If NO, any

dense indexes are skipped)
If Other than Table Mode, specify

Table Name === >> (Blank for all tables)
If output to Disk, specify (Blank for temp dataset)
OQutput DSN ===

For Control File Only:

Show Row Status ===> ¥ (Y-Yes, N-No, X-Explain)
Filter Data ===> A (E-Error Rows Only, A-Al1]
PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND B6=RCHANGE
PF 7=UP 8=DOWN 9=SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-67 Browse selection

Again we located the CUSTOMER_STATE data using a find command (Figure 8-68).

Menu Utilities Compilers Help

BROWSE 5Y508143. 7144321, RACOO. DBAOT1.RO186299 Line 00OO00EO Col 0OB1 080
Command ===> F_CUSTOMER_STATE Scroll ===> PAGE

KKK KKK K KKK KKK KKK KK KK X KKk Top OF Data %% KK KK KKK K KK K K K K KKK K KKK KKK K KKK K KM

Optim - Extract File Print Report

Extract File : DBROT1.ALLDATA.EXTRACT2

File Created By : Job DBABTY1 using SQLID DBARBT1

File Created On : May 22, 2008 at 02:37 PM from DB2 Subsystem DSNC
Report Printed On: May 22, 2008 at 02:43 PM from DB2 SubSystem DSNC

Number of Tables in the Extract File: 10
Number of Tables Processed in Report: 10

Table: SYS030.0PT_CUSTOMER_S15

[CUSTOMER_ID CUSTOMER_NAME CUSTOMER_ADDRESS
2222222222 BARBARA BESSINGER 6788 OCERN PARKWAY
Fl=Help F2=8plit F3=Exit F5=Rfind F7=Up F8=Doun F8=Swap

FlO=Left F11=Right F12=Cancel
Figure 8-68 Converted Extract file report
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This showed that the CUSTOMER_STATE field had been converted from a short to a long
name (Figure 8-69).

Menu Utilities Compilers Help
BROWSE SYS08153. TE24959. RADEO. DBADT1 . RO108557 Line 0EOO0E18 Col Q98 178
Command ===> _ Scroll ===> PAGE
10001 NEW YORK
72943 ARKANSAS
72764 ARKANSAS
72632 ARKANSAS
72231 ARKANSAS
72342 ARKANSAS
72675 ARKANSAS
72886 ARKANSAS
72436 ARKANSAS
72985 ARKANSAS
72438 ARKANSAS
72568 ARKANSAS
72528 ARKANSAS
F 72847 ARKANSAS
72421 ARKANSAS
72885 ARKANSAS
72747 ARKANSAS
72532 ARKANSAS
Fl=Help F2=Split F3=Ex1it F5=Rfind F7=Up F8=Down F9=Swap
Fl0=Left F11=Right F12=Cancel

Figure 8-69 Converted Extract file data

This was the end of our test data extract exercise.

8.9 Delete previously defined objects

Optim stores any object definitions it creates in a single repository. This section describes the
process used to delete objects from the repository. Though normally this would not be
required, it is useful if you have to work through a scenario multiple times as you develop your
data extract. In real life we would expect that most customers would define their required
objects and not delete the definitions until they were no longer required.

The objects that we had to delete were:

Access Definitions
Relationships

Legacy Tables

IMS Environment Definition

vVvyyy
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To begin the deletion process, we selected option 6 from the Optim menu and pressed Enter
(Figure 8-70).

---------------------------- IBM's Optim =======---ce-eecccce e cc e a
0 OPTIONS - Site and User Options SQLID ===> DNET998

x  BROWSE TABLE - Browse a DB2 Table SUBSYS ===> DSNC

x EDIT TABLE - Edit a DB2 Table

x BROWSE USING AD - Browse DB2 Tables Using Access Definition

x EDIT USING AD - Edit DB2 Tables Using Access Definition

5 ADS - Create or Modify Access Definitions

6 DEFINITIONS - Maintain Optim Definitions (Keys, Maps, ...)

7 MIGRATION - Data Migration - Extract, Insert, Update,

x  COMPARE - Compare Two Sets of Data

x ARCHIVE - Archive and Restore Data

T TUTORIAL - Information About IBM's Optim

C CHANGES - Changes from Prior Release(s)

X EXIT - Terminate Product Use

5655-U32 (C) Copyright IBM Corporation 1989, 2007.

A1l rights reserved. Licensed materials - property of IBM.

US Government Users Restricted Rights - Use, duplication or disclosure
restricted by GSA ADP schedule contract with IBM Corp.

Optim 5.5.2 Build: 276

OPTION ===>

Figure 8-70 Optim menu

To delete the existing Access Definition, we selected option 5 from the Choose a Definition
Option screen (Figure 8-71).

OPTION ===> 5_

SQLID ===>
1 PRIMARY KEYS - Maintain Primary Keys SUBSYS ===>
2 RELATIONSHIPS - Maintain Relationships
3 COLUMN MAPS - Maintain Column Maps
4 TABLE MAPS - Maintain Table Maps
5 ADS - Maintain Access Definitions
6 LEGACY TABLES - Maintain Legacy Tables for Non-DB2 Data
7 IMS ENVIRONMENT - Maintain IMS Environment Definitions
8 IMS RETRIEVAL - Maintain IMS Retrieval Definitions
E EXPORT - Export Optim Object Definitions
I IMPORT - Import Optim Object Definitions

Figure 8-71 Selecting a definition option
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The next screen allows us to delete existing Access Definitions (Figure 8-72).

SUBSYS: DSNC

Access Definition:
Group ===
User ===
Name ===

Use ' ' for DB2 LIKE character ===) (Y-Yes, N-No)

To limit selection list to Access Definitions with certain start tables, enten
the start table name below. A wild card is allowed at the end of each part.

Start Table Creator ID ===> >
Start Table Name ===> >
PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF 7=UP 8=DO0OWN 9=SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-72 Choose an access definition

By entering the partial Access Definition name, we chose to select all those definitions with a
name starting with FULLCELL. In our case, there was only one (Figure 8-73).

Command ===> Scroll ===>
SUBSYS: DSNC
Line Cmds: S-Select, D-Delete, C-Copy, R-Rename, AT-Attr, I-Info 1 OF 1

----- Access Definition ------ ------ Last Modified -------
Cmd Group User Name By Date

D_ EPSDEMO DBRO71  FULLCELLPHON DBAG71  2008-05-21-13.26.47

K KK KKK KK ORI 00000000 BOTTOM 3 %0 0K 3 00K 50K 0K 30K 0K K K 0K KKK R KK KKK

Figure 8-73 Select access definitions
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By coding a D next to the Access Definition and pressing Enter, the existing object was
deleted (Figure 8-74).

Command ===> _ Scroll ===
SUBSYS: DSNC
Line Cmds: S-Select, D-Delete, C-Copy, R-Rename, AT-Attr, I-Info 1 OF 1

----- Access Definition ------ ------ Last Modified -------
Cmd Group User Name By Date

__ EPSDEMO DBAOT1  FULLCELLPHON DBROT1 *DELETED

K KKK KK KKK KRR R 000K BOT TOM % %05 000 03030 K 30K K KK K KK K 3K KK K KK K

Figure 8-74 Select Access Definitions

Using PF3, we returned to the Choose a Definition Option screen (Figure 8-75).

-------------------------- Choose a Definition Option ----------------------—+
OPTION ===> 2
SQLID ===>
1 PRIMARY KEYS - Maintain Primary Keys SUBSYS ===
2 RELATIONSHIPS - Maintain Relationships
3 COLUMN MAPS - Maintain Column Maps
4 TABLE MAPS - Maintain Table Maps
5 ADS - Maintain Access Definitions
6 LEGACY TABLES - Maintain Legacy Tables for Non-DB2 Data
7 IMS ENVIRONMENT - Maintain IMS Environment Definitions
8 IMS RETRIEVAL - Maintain IMS Retrieval Definitions
E EXPORT - Export Optim Object Definitions
I IMPORT - Import Optim Object Definitions

Figure 8-75 Choose a Definition Option
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Relationship objects were next to be deleted. Selecting option 2 took us to the relationship
selection screen (Figure 8-76).

OPTION ===> 3 SCROLL ===>
SUBSYS: DSNC
1 CREATE - Create a Relationship for Specified Parent or Child Table
2 MODIFY - Modify a Relationship for Specified Child Table
3 LIST - List All Relationships for Specified Table

Specify Table Name (Child for OPTION 2, Parent or Child for OPTIONS 1 and 3]
Creator ID === SYS030 >>
Table Name ===> OPT_CUSTOMER >>

Specify Relationship Name (OPTIONS 1 and 2)
Relationship Name ===3> % >>

Specify Relationship Type (OPTIONS 2 and 3)

Relationship Type ===> ALL (P|0-0PT, D-DB2, I-IMS, A-All)
Use '_' for DB2 LIKE character ===> YES [Y-Yes, N-No)
PF 1=HELP 2=SPLIT 3=END 4=RETURN 5=RFIND 6=RCHANGE
PF 7=UP 8=DOWN 9=SWAP 10=LEFT 11=RIGHT 12=RETRIEVE

Figure 8-76 Choose a relationship

To list all the relationships associated with our table OPT_CUSTOMER, we used option 3
with a wild card entry for the relationship name (Figure 8-77).

Command ===> Scroll ===>
SUBSYS: DSNC
Line Cmds: S-Select, D-Delete, C-Copy, R-Rename, AT-Attr, I-Info 1 OF 5
LR-List Rels for Other Table

--------- parent ---------- - --------- Child -----------
Cmd Creator Table Creator Table Relation  Type
--------- P> mmmmmmmmmmmmmmms)) mmmmmm)) mmmmmmmmmmmmmmmm)) mmmmmm)) mmmmmme
_ S5YSD30  OPT_CUSTOMER 5YS030  OPT_CUST_ACCT CUSTOMER  DB2
__ SYS@30 OPT_CUSTOMER SYS030  OPT_CUST_XACTION  CUSTOMER  DB2
__ S5YS030 OPT_CUSTOMER DBAET1 ICUSTSSN CUST2IMS xDELETED
___ SYS030 OPT_CUSTOMER DBAOT1  SRC@PROVIDER1XACTN CUST2PRO xDELETED

SYS030  OPT_CUSTOMER DBRO71  SRCEPROVIDERZ2XACTN CUST2PRO xDELETED

KKK KK KK KK KK KK KK KK K KK KKK KKK KKKk BOTTOM % 50K 5K K 5 5K 5K 5 K 5 K K K K K K K K K K 3K K K K K K K K K K XK K X

Figure 8-77 Select relationships

We deleted all except 2 objects from the list returned by entering a D in the left side column
and pressing Enter.

Using PF3, we returned to select the next definition types for deletion (Figure 8-78).

Chapter 8. Optim MOVE test data capture 205



206

-------------------------- Choose a Definition Option ------------------—-----4
OPTION ===>
SQLID ===>
1 PRIMARY KEYS - Maintain Primary Keys SUBSYS ===3
2 RELATIONSHIPS - Maintain Relationships
3 COLUMN MAPS - Maintain Column Maps
4 TABLE MAPS - Maintain Table Maps
5 ADS - Maintain Access Definitions
6 LEGACY TABLES - Maintain Legacy Tables for Non-DB2 Data
7 IMS ENVIRONMENT - Maintain IMS Environment Definitions
8 IMS RETRIEVAL - Maintain IMS Retrieval Definitions
E EXPORT - Export Optim Object Definitions
I IMPORT - Import Optim Object Definitions

Figure 8-78 Choose a definition option

Option 6 took us to the following screen (Figure 8-79).

Command ===>
SUBSYS:
Legacy Table:
Creator ID ===)
Table Name ===)

Use '_' for DB2 LIKE character ===) Y-Yes, N-No

Figure 8-79 Choose a legacy table

Here we used a wild card entry to provide a list of the existing Legacy Table definitions
associated with userid DBA071 (Figure 8-80).

n
b4

Scroll ===>
SUBSYS: DSNC
Line Cmds: S-Select, D-Delete, C-Copy, R-Rename, AT-Attr 1 0F5

Command ==

------ Legacy Table ------- ------ Last Modified -------
Cmd Creator Table Name By Date

__ DBRO71 ICuUsTCC DBROT1 *DELETED
__ DBROT1 ICUSTCS DBROT1 xDELETED
DBROT1 ICUSTSSN DBROT1 *DELETED

DBROT1 SRCePROVIDER1XACTN DBROT1 *DELETED
DBROT1 SRC&PROVIDERZXACTN DBROT1 xDELETED

KK KKK KK KKK KK ORI OCKIOK O OE BOT TOM 3 5 5 0% 305 5 3 00 50K 50K KKK 3K KKK 0K KK K KO8 K XX

Figure 8-80 Select a legacy table

All objects were deleted, again by keying a D in the left side column and pressing Enter.
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PF3 returned us to the Choose a Definition screen. The next and final objects to be deleted
were those associated with the IMS environment (Figure 8-81).

-------------------------- Choose a Definition Option -------------------------
OPTION ===> 7_
SQLID ===>
1 PRIMARY KEYS - Maintain Primary Keys SUBSYS ===>
2 RELATIONSHIPS - Maintain Relationships
3 COLUMN MAPS - Maintain Column Maps
4 TRABLE MAPS - Maintain Table Maps
5 ADS - Maintain Access Definitions
B LEGACY TABLES - Maintain Legacy Tables for Non-DBZ Data
7 IMS ENVIRONMENT - Maintain IMS Environment Definiticns
8 IMS RETRIEVAL - Maintain IMS Retrieval Definitions
E EXPORT - Export Optim Object Definitions
I IMPORT - Import Optim Object Definitions

Figure 8-81 Choose a definition option - IMS

Selecting option 7 took us to this screen (Figure 8-82).

Command ===}
SUBSYS: DSNC
IMS Environment:
Environment Name ===>

Use '_' for DB2 LIKE character ===> ¥-Yes, N-No

Figure 8-82 Choose an IMS environment

Entering the userid with the wild card character ensured that all definitions created by userid
DBAO071 were found (Figure 8-83).

Command ===> Scroll ===>
SUBSYS: DSNC
Line Cmds: S-Select, D-Delete, C-Copy, R-Rename, AT-Attribute 1 OF 1

------- Last Modified -------
Cmd Env Name By Date

d__ DBAOT1 DBROT1 2008-05-21-12.11.45

KK KK K KK K KK KKK KK K KK K KKK KKK KKK K BOTTOM 50 50K 5 5 3K 35 3 5K 5 K K 3K K K 3K K 3K K K K K K K K K XK KK X K K K X

Figure 8-83 Choose an environment definition

Keying a d in the left side column and pressing Enter resulted in the lone IMS environment
definition being deleted.

We have now deleted all Optim objects previously created for userid DBAQ071.
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Related publications

The publications listed in this section are considered particularly suitable for a more detailed
discussion of the topics covered in this book.

IBM Redbooks

For information about ordering these publications, see “How to get Redbooks” on page 210.
Note that some of the documents referenced here might be available in softcopy only.

» IBM Application Development and Problem Determination Tools V7 for System z:
Application Performance Analyzer, Debug Tool Utilities and Advanced Functions, Fault
Analyzer, File Export, File Manager, and Workload Simulator, SG24-7372

Other publications

These publications are also relevant as further information sources:
» IBM Application Performance Analyzer for z/OS User's Guide, SC23-8512-03

» Debug Tool for z/0S Debug Tool Utilities and Advanced Functions for z/OS User’s Guide,
SC19-1196-02

» IBM Fault Analyzer for z/OS User's Guide and Reference, SC19-1253-03

» IBM File Manager for z/OS User's Guide and Reference, SC19-1239-00

» File Manager for z/OS User's Guide and Reference for CICS, SC19-1242-00
» Workload Simulator for z0OS and O5/390 User's Guide, SC31-8948-00

» Enterprise COBOL for z/OS Language Reference, SC23-8528-00

» Enterprise COBOL for zZOS Programming Guide, SC23-8529-00

Online resources

These Web sites are also relevant as further information sources:

» For general information on the COBOL compilers:
http://www.ibm.com/software/awdtools/cobol/

» Release history of the various COBOL compilers:
http://www.ibm.com/servers/eserver/zseries/zos/le/history/history.html

» For general information on the PLI compilers:

http://www.ibm.com/software/awdtools/pli/
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