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IBM OMEGAMON for CICS (OM CICS)
CICS Performance Analyzer (CICS PA)
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Challenges Across the Organization

Application
Developer

“I have to keep up with
application changes as
we expand our markets
worldwide and adopt
more users.”

~

“It is challenging to
address performance
issues with application
workloads that always
seem to be changing.”

“Performance problems
seem to appear without
warning and deep
technical skills are hard
to find.”

J

CICS
Sysprog

s

“I need to get my
business results fast
and accurate. What's
going on ?”

“I'm getting too many
performance alerts.
Need to be able to
pinpoint the ones that
are most important.”

-

“"We can’t test for
changing workloads in
today’s digital economy
since we don't have

k enough resources.”

LOB
Manager
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CICS applications can be
complex systems built on
decades of continuous &

incremental development

Change?

Fix Problems?

Optimize?

Modernize?

API enable?

Re-use?

%Rocket“softwa re



CICS Problem Analysis / Performance and Tuning

Where do I start?

The Problem determination
manual was renamed to
“Troubleshooting CICS”

as of CICS v5.4

Online version:
https://www.ibm.com/docs/en/cics-

ts/5.6?topic=troubleshooting

PDF Download:
https://www.ibm.com/docs/en/SSG
MCP_5.6.0/pdf/troubleshooting-
guide pdf.pdf

System Problems

Affecting individual users
or entire system?

System Outage
Waits, Loops and Hangs

Poor Performance possibly
due to poor application design

Application issues

Causing overall system
problems or isolated
to application?

 Transaction Abends
» Deadly Embrace

» Applications suspended for
excessive amounts of time

+ Response times erratic or
degrading over time or after
change implementation
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https://www.ibm.com/docs/en/cics-ts/5.6?topic=troubleshooting
https://www.ibm.com/docs/en/cics-ts/5.6?topic=troubleshooting
https://www.ibm.com/docs/en/SSGMCP_5.6.0/pdf/troubleshooting-guide_pdf.pdf
https://www.ibm.com/docs/en/SSGMCP_5.6.0/pdf/troubleshooting-guide_pdf.pdf
https://www.ibm.com/docs/en/SSGMCP_5.6.0/pdf/troubleshooting-guide_pdf.pdf

CICS Tasks and Programs

Program
. : : : Program >TASK N
A task is an instance of a transaction started by a user. Program )
. . Program N
« When a user types in data and presses Enter or a Function key, Program L TASK W TRANSACTION
CICS begins a Task and loads the necessary programs. Program
Program h
« Tasks run concurrently. Therefore, a user can run multiple Program > TASK J
instances of the same transaction simultaneously. Program N
« CICS multitasks giving fast response times. - ™
PART
~ TASK ONE
« CICS runs each task, briefly giving CPU to each one. P
Part Number E
> TASK TWO
PART
Location .

Description

Quantity
Price
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EXEC Interface

« CICS programs look like batch with
the insertion of Execute CICS
commands.

« The CICS commands are used to
request Services.

« CICS commands must be translated
into COBOL prior or during program
compilation.

APPLICATION SYSTEM
{ COBOL
EXEC CICS ...........
T } DFHETC
{ COBOL T
EXEC CICS ...........
T | } DFHEIFC) WAIT?
{ COBOL T
EXEC CICS ...........
{ SEEGL \\} DFHETS
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Methodology for
Solving Problems

d

a (B (&

. ~

Detect Verify Solve
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CICS Performance / Problem Analysis Tasks

Deep Dive
Application Monitoring
Analysis and alerting

Problem
Analysis
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Detect, Verify (Analyze) and Solve

Detect - Requires some form of system monitoring.

IBM OMEGAMON for CICS on z/0S allows users to:

« Avoid/delay costly slow downs and outages by monitoring key
CICS resources and workloads and be alerted of any issues.

« Reduce time-to-resolution of problems by quickly pinpointing and
isolating problems.

« Maximize overall efficiency by leveraging integration of z/OS
platform information with other OMEGAMONSs for a total picture
of your multi-functional core business workloads.

@ Access to historical data limited
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Detect, Verify (Analyze) and Solve

Verify — Requires a tool that can review long term data.

IBM CICS Performance Analyzer (PA) for z/0S

« powerful offline reporting tool to help you develop, tune, and manage
your CICS systems.

« CICS PA addresses the needs of everyone involved in CICS performance
analysis, system tuning, and planning capacity.

» Includes those who architect, develop, deploy, and manage complex
mainframe CICS applications.

Access to forensic application data limited
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Detect, Verify (Analyze) and Solve

Solve - Requires a tool that can forensically analyze application flow.

Rocket C\Prof

« Reproducing a problem and identifying solutions with existing tools can
be tedious, time consuming, and expensive.

« Rocket C\Prof helps organizations get more business and operational
value from IBM CICS internal trace data while it protects your IBM z/0S
mainframe environment.

« Rocket C\Prof provides the added details you need to diagnose problems
in your CICS applications faster—with minimal impact on your business-
critical applications.

Access to data for deep dive application analysis
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CICS Performance / Problem Analysis Tasks

Solve Detect
Rocket C\Prof IBM Z OMEGAMON
for CICS

&

Verify

IBM CICS
Performance Analyzer
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IBM OMEGAMON for CICS

CICS Performance and Problem Management Tools (Detect)
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IBM Z OMEGAMON
for CICS Overview

«  OMEGAMON for CICS has been around since early 1980s:

We still call it the “Classic” UI, but it has evolved
continuously since then.

« Some of the updates added over the years:

CICSplex wide data viewing and summarization

Real-time and Historical Data Collection and
Reporting

Application Trace Facility

Bottleneck Analysis

Resource Limiting

Proactive Alerting

Task History collection

New CICS metrics and statistics

CICS TG support

Updated User Interfaces

Integration with other OMEGAMONSs and other tooling

«  Commitment has been to deliver Day One support for
latest levels of CICS (including supporting open beta
clients)

« Latest level (V5.6) released in June 2022
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New Features to Date in V5.6.0

FixPack 3, December 22, 2023

« New Resource Types for Resource Limiting

Three new Resource Types are available for Resource Limiting. These give you new options for which transactions you want to include
and exclude from Resource Limiting:

RUNTIME: This is for held tasks due to MXT or Class maximum, where you do not wish to include the time held in the resource
limit. The task will be allowed to run for the time specified.

CPUGP: This limits the task time on a general processor. It excludes time where the task was using CPU on a specialty processor.

CPUQR: This is the time spent on the QR TCB. It excludes time on a specialty processor or an Open TCB. With only one QR TCB,
it can be important that tasks not spend too much time occupying it.

CICSplex transaction rate displayable per second or per minute

CICS API Requester application monitoring via zCEE

New values for task displays provides the CPU on General Purpose, specialty, and
CPU eligible for specialty

FIND for Temporary Storage models
7h////(Rocket”software



New Features to Date in V5.6.0

FixPack 2, February 2023

« Background Tasks: The ability to designate the background and do not need to appear
in the workspaces used for routine monitoring.

- CP/SM CICS System Groups: OMEGAMON will now import any CP/SM CICS system
groups which are configured.

« TRUE Monitoring: You can now monitor activity generated by Task Related User Exits.

« FINDing the TCP/IP Service Port: You can now search across a CICSplex or group of
regions for Port used by a region's TCP/IP service.

F|xPack 1, October 2022

Correlating CICS tasks and Db2 threads: The CICS Task History Detail panel now lets
you correlate CICS task history with Db2 thread history. You can navigate directly
between the CICS Task History Detail panel and the Db2 Thread History Detail panel in
IBM OMEGAMON for Db2 Performance Expert.

« The FIND command: Updated to support Logo ID, BUNDLES TS / TD Queues and Ports,
also added wildcard support.
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New Features to Date in V5.6.0

June 2022

« Program Tracking Support: Ability to track program usage by transaction and region.

Base IBM Z OMEGAMON for CICS 5.6.0

Resource limiting resolution for CPU has been increased, to allow transaction limits to be
set in millisecond increments. This lets you take action much sooner, to prevent tasks from
impacting the region.

 Finding resources within a group of regions is now much more intuitive. The new
FIND command menu provides a drop-down list of resources to search for, together with
related help for each resource type. FIND is now extended to CICS temporary storage and
transient data queues.

« New CICS policy statistics are available. For customers using policies within CICS to
take actions on applications, IBM Z OMEGAMON for CICS will now show statistics relating
to the use of those policies.

« CICS Transaction Gateway Memory statistics are now available. This allows users to
monitor their CICS Transaction Gateway Daemon for problems related to memory usage.
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Checking Overall System Health

Drill down to see the system is operating as expected
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CICSplex Summary Screen

File Edit V¥iew Tools Navigate Help

CCVPLEXH 4 (o]

ACICSplex EDaNumber of |aTransaction |[aCPU awWorst | Enqueue aCurrent aCurrent
vName OrRegions vRate wUtilization vPerformance Index am vWait vBuffer waits vString waits
0.0 o] O

FUWPLEX : . 0
RSO1 1 ) ) o
RS02 - o
WUIPLEX § 0. ) ) 0

Mavigate Help

ACICSplex OOaCurrent { AStorage Violations aHighest MAXT
vName OgBuffer waits vin Last Hour vPercent

CCWVPLEXH
FUWPLEX
R501
R502
WUIPLEX
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CICSplex Regions Summary Screen

megamon R502 - R et Blu ne Mainf
File Edit S Options sfer  View
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File Edit ¥iew Tools MNavigate Help 05/18/2023 12:04:03
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Region Overview Screen

File Edit Miew Tools Navigate Help 12/14/2022 15:05:32
Auto Update : OFF

Command == Cicsplex : CIREGS
KCPRGN CICS Region Overview Region  : CICIS6GA

J CICS Ragian ll FEE £ 13 | Data Saurces I
B CLCISBGA Overview R

System ID.vvesvivassrnanrvosasnnnarsnnn CICS Reqion Name..ivsssssnas TEEIY vens CICL56GA
worst RC?'IDI'I Service Class Name........ 5 Region's Worst Perf. Index.. . e

CPU 1It11ization CTCS ToOR Updatad

Transaction Rate....
Queucd Remote Requests
SrE. vialations Tast hour 7 P N I S R I A S
IS ssannssannsnnsssannrnnnsrnnnasnnns . CICS TOD CloCK issarsnnnsnnas T EETEIEE

Any Current WS Faults......ccvvevnnnnns . No | Any Currcent WS Timcouts..... cassenmws

CToS Vars e i cscnssunnsananaunnnanans

| Highest CPU Tasks
Columns _2 Lo 14 ol 19 =] ~ Jie=aljeen] Ruovws 1 Lo

aTransaction ﬁ.,.r.pu uF lapsed Task Resnurca Rasaurce Fxceads MAXR |aTask First Terminal | User Status
vID DeTime vTime Slale Type Type Name Threshold vNumber Proyram ID ID ID

0 ! J

OSRV 0 .0027025 52m Q3s Suspend TaskCnt | USERWATT | SRVWORK No 00044 KOCOMEQQ n/a CICSIISER Active

_ DSEC 0 L001700s 52m Q3s Suspend TaskCnll USERWALT SR2ZWORK No 00045 KOCOMEQQ n/a CICSUSER AcLive
1}
0

_ 55pP3 .000372s .002209= Running cru - LB800M No 83500 LGTESTP3 5209 CICSUSER Active
_ §SsC1 0001615 .022309s Running CPU IN_DR2 LA0QE No 83500 LGTESTCI 5204 CICSUSER Active

B Storage Areas

Columns 2 10 of 10 == 11 + | Rows 1 of

shrea [ ; ) Storage Storage Storage 205 Storage Largest_Contiguous
i ; in Use Available Allucated Free Available

0
_ DSA 0 2% | L.OM 4.0M L.5M 3.1M 3.1M
— EDSA 2% >1l.0M 149.0M 29.0M ] 1.2G 1.2G
GDSA 10.0G 18.0M 9.9G 1023 .0M n/a n/a

B Connections | N1+
Columns _2 to 10 ol 11 =l KN | = | Rows l to 1 of i

1
«Connection 0 Allacation Allacate Allocation Tatal Numbher Total Send Maximum Sand Parcant of Maximum Total Racaiva +Maxinum R
Type 0 Rate Parcentage Count of" Connections Sessions in Use Sessions in Use Send Sessfons in Use Sessions in Use Sessions

5] 0 Q n/a n/a 0 n/a
4] V] 4] n/a n/a ] n/a
Q V] Q 0 (5] 4] a]
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Analyzing Individual Transactions

Use Task History as Transactions run to quick to catch normally
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Task History Detail Screen - Tabs

View Tools Navigate Help 12/221 /2022 A5:52:05

HISTORY
Task History Detail W

petails | SEmEmEE | | | [ || | [ | [
B Task History Detail for Task Number 00781

Transaction ID DATA CPU Time
Response Time .000396s Task Number
End = B B
User CICDFLT
Storage_ HWM 53616
Terminal ID TR
ABEND Code

End 12/21/22
Asynchronous No

-.000359s

Program ID
B T T b R R S A R S R G R A A e R T G S I SR G R e B R R SR A S R G e R A R e
Terminal I/O

Start Date
Original

Tools Navigate Help 12/21 /202

Task
| | d =

|| camammm | [ sEmEn | | | [

= Tasks With—=same unit of work

Dispatch Task Task
wait Time Time Number Status

cPU Overall Total
Time Elapsed Time MS

FUWFWTR
FUWFWIR
FUWFWFR
FUWFWAR

O0.001s 01678 Done
O .000s 00751 Done
0 .000s 00743 Done
0 .000s oo778 Done

nwhn

Fooooooo

View Tools Navigate Help 12/21 /2022 15:55:29
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|| eEEwEm || || || | Programs ™

= F~ansaction Program Details

aProgram
vName

T
ODaInvoked
O0yCount
o

aCPU
vTime

aElapsed
vTime

aDispatch
vTime

ACPU Time
von QR TCB

aNumber of
vEXEC calls

aNumber
vof Abends

aNumber of

vMode Switches

DATAPGM

o z
L
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-.000959s

-.000209s

-000065s
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Program Tracking Feature - New

Program Tracking is a new feature which allows users to see all the programs that
have run for a task.

For a program to be tracked it must be either invoked by CICS as a result of an
EXEC CICS command or application TRUE request or be called directly and issue
an EXEC CICS call.

Only determined if it is @a new program via the call if the EXEC CICS request is
issued from a different load module.

This feature is enabled by default. It can be controlled dynamically via the TOM.

Worst case less than 0.25% based upon the 1ms per transaction.
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Task Program Details

« OMEGAMON CICS File Edit View Tools Navigate Help 02/04/2022 13:27:24
provides details on
each CICS defined Task History Detail
program that has been
used by a task. .

« This is available via the

1
OMEGAMON CICS p 0aInvoked CW E] d |aDispatch [aCPU Ti Numb f Numb Numb f
. sProgram aInvoked |a sElapsed |aDispatch |a ime |aNumber of |aNumber sNumber o
A(_:twe Ta_Sk and Task vName OyCount von QR TCB |[vEXEC calls |vof Abends |vMode Switches
History displays. 0 [ :
3 )

DPLLSTRT .000033s | .000066s | .000063s | .000033s

DPLLINKA 3 x S Unu hl .0003 .000221s
DPLLINKB k ’fu s | .000054s | .000054s
DPLLINKC y .000274s | 4.19449s | .000299s | .000274s
DPLLINKD .000086s | 2. 4s | .000089s | .000R86s
DPLXCTLA .000175s | 2 uu ’09s | .000221s | .000175s

77/(Rocketwsoftwa re



Task Program Details

« Locating tasks which used a specific program.

« Task History filters allow you to specify as
program name. In which case only tasks which
have used the program will be returned. The
wildcard * character
is supported.

View Tools Navigate Help
HISTORY

CPU time
File

DB2 . . . . .
DATACOM . . .
S C

Criteria Exclus
Tran ID . . EQ + Tran ID . . E
Terminal ID EQ Terminal ID
User ID . . EQ + User ID . .
Abend code [=o]
Program . . EQ DATABUS_

Only Transaction and Terminal filters are case sensitive

Clear A Fi1lters
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Program Aggregation — Region Level

Navigate Help 02/04/2022 14:01:-47

Program SUummary

Programs which hawve been wused on CICD55%01
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= MName
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Program Aggre

gation — Region Level

The program
aggregation data
displayed with
program details.

Edat VA ew
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e
Refre
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ded From

JTools
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Library
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Reus b1es

Ay
FullarPI

n/Sa

77/(Rocketwsoftwa re



Task History Collection - Timespan

OMEGAMON can detect, and in some cases remediate problems

However, permanently solving problems require further analysis

Task History data in OMEGAMON is only kept for a short period of time

Some problems require analyzing data collected over several months...

File Edit View Tools Navigate Help : /2022 16:01:39

CICS Task History Status
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CICS Performance / Problem Analysis Tasks

Solve Detect
Rocket C\Prof IBM Z OMEGAMON
for CICS

&

Verify

IBM CICS
Performance Analyzer
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IBM CICS Performance
Analyzer — CICS PA

CICS Performance and Problem Management Tools (Verify)
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What is IBM CICS Performance Analyzer?

« A comprehensive performance reporting and
analysis tool for CICS

* Provides ongoing system management and
measurement reports on all aspects of CICS
application performance

How does it work?

« Uses SMF data as input

« Easy to use interface for report generation

Performance (over 250 supplied report forms)
and statistics

« Performance and statistical analysis
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CICS Monitoring Facility
(CMF)

[ Sources of data for CICS Performance Analyzer

SMF 110
CICS
monitoring
facility

CMF collects data about all
transactions in CICS

Records are written to SMF for later
offline processing

CMF collects 4 classes of data:
exception, identity, performance,
and transaction resource

CMF can produce a large volume of
data, so CICS compresses the data
by default

To exclude monitoring data fields,
use a monitoring control table (MCT)

To process output, use CICS PA or
CICS-supplied sample program
DFH$MOLS
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CMF Data Types - Performance and Exception

Performance class Exception class

« Provides detailed transaction information
« Processor and elapsed time

« Time spent waiting for I/O

« One record per transaction

Information about resource shortages
encountered

Queuing for file strings
Wait for temporary storage buffers

Highlights problems in CICS system
operation

Identifies system constraints that affect
performance

One exception record written for each
condition that occurs
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Statistics domain collects a variety of
data and writes it to the SMF data set

Provides information about resources
and domains

CICS Stat|St|CS Counts and wait times for resource

requests

[ Sources of data for CICS Performance Analyzer \ Processor and Storage use

110 _
CICSTS Some statistics counters can be reset

statistics when records are cut

111
CICSTG

\_ tatistics y Interval recording can be set on/off
using STATRCD (SIT)

Records can be processed by DFHSTUP,
DFHOSTAT or CICS PA

Rocket software




When Does CICS Collect Statistics

Interval statistics End-of-day statistics Requested statistics

« At intervals set, default « When CICS shuts down « EXEC CICS Perform
every hour either normal or statistics record

. Requires STATRCD=ON InninEelEiE . EXEC CICS Set statistics
in SIT * At midnight (by default) RECORDNOW

« Can be turned on using 1 2617 Ol EIEIEIEnE « CEMT Perform statistics
SET command . Can be i d with
(CEMT SET STATISTICS) an be 1ssued with any

combination of resources
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Response Time Structure of CICS Transaction

)

Total CICS response time

\——/

\_ SUSPTIME )

(Suspend time\

(Dispatch time

First dispatch dela
DSPDELAY

i

|

TCLDELAY
MXTDELAY
other

al

Dispatch wait

\_ USRDISPT

)

CPU time
USRCPUT

J-

DISPWTT
< x >
4 )
JCIOWTT  TDIOWTT  LUG2WTT
TSIOWTT  IRIOWTT EXWTTIME
TCIOWTT  SZWAIT RMISUSP
FCIOWTT  LU61IWTT  ENQDELAY

PC load
PCLOADTM

l J

1
Involuntary

MVS wait time

A
\ 4
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Response Time

Response time consists of two elements:

1. Suspend time: the time a task is not executing (waiting)

2. Dispatch time: the time that CICS thinks the task is executing. This time is
further divided into:

A. CPU time: the time the task is executing on CPU

B. Wait time: the time the CPU has been taken away from the task without
the knowledge of CICS

CPU to dispatch ratio:
« Ratio = (CPU time/dispatch time) * 100
« Objective is 80% or higher
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Suspend Time Breakdown

Suspend time=
First dispatch time +
I/0 wait time +

Other wait time +
Unaccounted wait time

First dispatch delay included
TRANSCLASS delay and MXT delay

Total I/O wait time =

(terminal I/O wait time +

Temporary storage wait time +

Shared temporary storage I/O wait time +
Transient data I/O wait time +

Journal (MVS Logger) I/O wait time +

File I/O wait time +

RLS file I/O wait time +

Coupling Facility Data Table (CFTD) I/O wait time +
Inbound socket I/O wait time +
Inter-region (MRO) I/O wait time +

LU 6.1 I/O wait time +

LU 6.2 I/O wait time +

FEPI I/O wait time)

Total other wait time =

( CICS OTE TCBS delay time +

CICS change - TCB mode delay time +
TCB mismatch wait time +

ENQ delay time

IC/WAIT interval control delay time +
Lock Manager (LM) delay time +

RMI suspend time +

BTS delay +

JVM suspend +

Request receiver wait time +

Request processor wait time +

CFDT server sync point wait time +
MVS storage constraint wait time +
Dispatchable waits wait time)
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Why Analyze SMF Data?

Why is it important?

« Analyze CICS application performance Reduce time and resource required to
- Improve CICS resource usage analyze offline performance data

« Evaluate the effects of CICS tuning efforts Enables deep-dive CICS performance
* Improve transaction response time analysis and understanding of usage
- Provide ongoing system management and trends

measurement reports
« Increase availability of resources
« Increase the productivity of system and Help quickly identify trends, anticipate
application programmers and prevent online performance

« Provide awareness of usage trends problems

Aids capacity planning and tuning

Rocket software




Benefits of Using CICS PA

- Ease of use
— No additional setup or customization required
—  Familiar CICS terms and concepts

« ISPF dialog to build, maintain, and submit reports
—  Tailor your reports easily using report forms
—  Extensive online help available, and field descriptions

« Trend and capacity planning

« Statistics reporting capability
—  Comprehensive reporting and analysis of CICS statistics data
— Alert processing to highlight potential tuning opportunities

« Transaction profiling
—  Compares transaction performance between two time periods
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Performance Summary Screen

4 WER4ME CIC: Performance Analyzer A
Performance Summary

gsUMeagl Printed at 15:25:36 12/86/2a18 Data from @2:17:58 11/723/2817 to 22:59:49 1172372817 Page 1

Avg Max fvg Avg dvg Max Avg Avg Avg Avg Avg Avg
Tran WEBDESC #Tasks Response Response Dispatch User CPU  Suspend Suspend DisplWait FC Wait FCAMRG IR Wait SC2Z4UHW SC31UHWM

Time Time Time Time Time Time Time Time Count Time  Count Count
0542 wachinformation 876 L8261 1.2575 LB094 ARG L8167 1.24/78 L2848 oo a3 L0008 e BE/3477
D5A2 wactualdisbursements 13@ L8339 L2196 L8196 .a137 L8142 L1928 L8477 N slsls] 288 L0888 & 9228932
D5A2 waddhistory 44369 L8272 6, 2BES LBBED L BBE1 192 56,2081 L8832 Leeng 29 L BBes g B526714
05A2 wadverseactionhierarchy 5 LB382 L8435 LB383 L2096 L8098 L8164 L8365 .80 3 L0008 2 EB9l19520
DA whbankersnote G208 L8326 i.a7a3 8147 L8118 81748 1.8548 a9 .geaa 57 L BEa8 8 Bh47a8s
D5A2 wechupdate 37083 L8334 5, 2381 L8183 Laa74 L8231 5.2268 . BBd4g L0808 58 L BBas g 89l8366
DSAZ wechecklist 4823 L3627 4, 5495 L1943 L1375 L1E35 4.4762 @351 .B8e8 2454 L BBee 8 9238632
D542 welosingmethodrecommend a7 L1918 L3687 L1514 LA5a5 B398 L1822 .al9s .ggaa 1246 L BEa8 8 5l13led4l
DSAZ wclosingsupport 3p32 .B916 2.3811 LB337 LB236 LB586 2.3278 LAeT7 .Bees ive LBE86 e 9138782
D42 weommunication 27435 . 3658 4.5413 L2227 L1542 L1472 4.,2858 LA388 .geae 2753 .BEae 8 5245514
DSA2 wcontactupdate 5477 L8346 3.1524 L8129 Lae93 L8218 2.1358 L8843 0868 a5 208 & EB951B58
DSAZ2 weontractfinancial a174 L3128 31.7768 .1E64 1274 1265 3.5585 L8316 L8888 2391 L Beae 8 9386619
D5A2 weontractissuenotificat 1959 LB325 1.9548 .B9143 Lalbd LB182 1.8395 L2834 .0e0e 93 .Qeae 2 9978754
DSA2 wcosignaturestatement 62 .B244 L8969 @119 LBe7E LE125 .BB62 . ae45 0868 52 .Beae e 98737e9
0542 wereditbureaureports 1379 L1867 &.1528 148l L2945 L8456 6.1484 287 Loeee 17a7 Q080 2@ 9232305
05A2 weoreditreversal 2 LB367 LEd33 L8283 L2892 D884 LBlas LE811 .0eee 35 2088 2 B591656
05A2 wdecision 31634 L3383 6.9582 L1887 L1226 L1485 6,6458 L8312 .oaee 2217 . BBaes g 9142872
05A2 wdisbursementdetails 2943 LB356 6. 9538 L8174 2134 LB182 6.8456 L2849 .0e0e 219 . 0080 2 9216289
DSA2 wdisclosures 853 L1828 34,1773 L8193 8132 LBB35 2.1545 . ABe2 LB8ea 172 R ETETETE 8 25512865
D5A2 wdiscountmaintutility 658 L8573 2,1343 L8215 L8151 L8357 2.1896 . BB49 .0Be8 183 L BBes g 9992458
D542 wemploymentandincome 2815 L3116 4.4824 L2851 L1438 Jdend 4,2515% @314 .Beed 2358 LBEae 8 92447r9
D5A2 wexceptions 22887 L2874 B.B65E L1744 L1177 .1138  6.4789 L8292 Lgaes 2152 . BBas g 9135285
DEAZ wextcontact 1 .B299 L8299 L8297 L8133 .eeaz .Beaz2 Lapal N cisisle) G52 .Bea6 e BehEdve

\Pﬂﬁi wfinancial 17a3 L3131 2.3143 L1B1E L1252 L1313 2.16894 LB327 yalasls] 2516 LBEBE =] 912?53%/
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Visualize the Data Using
an Analytics Engine

SupportPac CA10 provides sample JSON Lines data output

https://www.ibm.com/support/pages/cal0-cics-performance-analyzer-zos-
output-json-lines
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_ _ _ _ i e e s Sample Splunk
Visualization with L app showing
pe rformance

Splunk or Elastic - R ey i
Dashboards S | from CICS PA
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Visualization with
Splunk or Elastic
Dashboards
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CICS Performance / Problem Analysis Tasks

Solve Detect
Rocket C\Prof IBM Z OMEGAMON
for CICS

&

Verify

IBM CICS
Performance Analyzer
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Rocket C\Prof

CICS Performance and Problem Management Tools (Solve)
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What is C\PROF?

« A completely new approach to trace capture
« Uses significantly less CPU than traditional tools
« Does not require changes to CICS

« With C\Prof, the CICS trace becomes:

« Inexpensive to capture
« Simple to interpret

C\Prof unlocks the hidden value of the trace
 Low CPU usage means you can run it in production
« Ideal for permanent use in development environments
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How Does it Work?

« Collector runs in separate MVS address space
« Peeks inside CICS to look at CICS internal trace
« CICS is unaware that this is happening

« The CICS internal trace is collecting all the time
« C\Prof writes the trace to special profiling or auxiliary trace data sets
« Level of detail is only limited to what is stored in the trace
» Collect all the time, in a short burst, or take a quick snapshot

« Collect one region or multiple with same collector

» Use C\Prof to filter and sort transactions, view application events, dive into the
trace events themselves

« Supports regions using MRO

» Collect using the C\Prof server, or generate JCL to submit ad hoc batch collection
requests

C\Prof
collector

CICS internal
trace
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Highlights: C\Prof

. Simple to get started (< 30 minutes)
. Transaction data supplied in near-real time
. Single Point of Control (SPOC) via the C\Prof Region List

. An “application” view of your trace events:
. Collect event data from the CICS internal trace
. Find your transaction

. Drill down to application events, performance information,
transaction breakdown by program, trace event “deep dive

n

. Adjustable trace levels
. Add additional trace points for more detail

. All the features of the CICS auxiliary trace but much more
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Multiple Trace Capture Modes

Record

» Record the contents of the CICS internal trace + Take a point-in-time snapshot of the CICS
. Two modes.: internal trace
- Record for Profiling - our premiere feature * Captures a copy of what is currently there
- Application perspective of the trace « Effect?
. Stored in C\Prof archive data sets * Snap looks backward to see what

_ ) ) . recently occurred in CICS
+ View transaction list, application events,

program calls, trace events » Works even if the collector was not running at
,

. the time
+ Record to Auxiliary Trace Data Sets

+ Combine with automation products for

* Output similar to the CICS auxiliary trace automated problem capture

facility but with a lot less overhead and more
recording options
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C\Prof Translates This

AP 1790 TFXM

XM 1001 XMIQ

XM 1002 XMIQ

ENTRY - FUNCTION(INIT_XM_CLIENT) CLIENT_REQUEST_BLOCK(2708F570 , 02A00000)

TASK-01629 KE_NUM-0286 TCB-C/QR

0040 00000000 00000000
2-0000 C3D7F3F6 91F20006 2732D040 2732D040 00000000 0001629C

ENTRY - FUNCTION(SET_TRANSACTION) FACILITY_TYPE(TERMINAL) FACILITY_TOKEN(2708F570)

TASK-01629 KE_NUM-0286 TCB-C/QR

1-0000
0020
0040
0060
0080
00A0
00cO0
00EO
0100
0120

EXIT

TASK-01629 KE_NUM-0286 TCB-C/QR

1-0000
0020
0040
0060
0080
00AO0
00cO0
00EOQ
0100
0120

01380000
2702EO0ES8
15000000
00000000
C9E401D9
00000000
00000000
00000000
00000000
00000000

01380000
2702E0E8
15000000
00000000
C9E401D9
00000000
00000000
00000000
00000000
00000000

000000A1
1790e0D8
00000000
2474E572
24A0B250
2474EB84
00000000
00000000
00009508
024D47D6

000000A1
1790e0D8
00000000
2474E572
24A0B250
2474EB84
00000000
00000000
00009508
024D47D6

00000000
26EEDFEQ
273C96CD
00000000
FOF3F8C8
00000000
00000000
00000000
00000000
00000000

00000000
26EEDFEQ
273C96CD
00000000
FOF3F8C8
00000000
00000000
00000000
00000000
00000000

00000000
00000048
00000000
2474g310
24AFED40
2474€EF40
00000000
E3E2F8F0
00009508
00000000

- FUNCTION(SET_TRANSACTION) RESPONSE (OK)

00000000
00000048
00000000
2474310
24AFED40
2474EF40
00000000
E3E2F8F0
00009508
00000000

B1000000
2708F570
00000000
00000000
000002D0
0000001E
00000000
FOF74040
00000000
00000000

B1000000
2708F570
00000000
00000000
000002D0
0000001E
00000000
FOF74040
00000000
00000000

/008F63C8 RET-A5A68922 TIME-00:

00080000
00000018
2474g310
2474E89C
C6F4E2C1
2708F570
26EEF430
00000000
00000000
00000000

/008F63C8 RET-A5A68922 TIME-00:

00080000
00000018
2474g310
2474E89C
C6F4E2C1
2708F570
26EEF430
00000000
00000000
00000000

=0000058
............................. 5. %
......................... H..E.-*%
CP3632....% ..} e,
25:52.3404045825 INTERVAL-00.0000014174 =0000059
03A85530 26EEFLB0 *. v vvvsesnseneeennns Y. low
00000000 15672700 *. .\v. NG, . N0l S, *
00000000 2474E460 *.......... O Teeennn u-
00000000 2474EC10 *...... Ve Terenin. Yo, «
00000000 2474EFC2 *IU.R...&038H... ...}FASA....... B
0000001E 8CO7459B *.......deveuvur vunen. 5. .. D..
00000000 00000000 *. ... vvseaeaeannnnn. Ao,
00000000 00009508 *............ TS8007 +vnn.. .. n.s
00000000 024D47D6 *...... Neven. Mt (.o*
L (O, *
25:52.3404064179 INTERVAL-00.0000018354 =0000060
03A80130 26EEFLO0 *. v voversnenenaeenannns Y. low
00000000 15672700 *..\Y..\Q...\+..... sl *
00000000 2474460 *.......... O Teuennn u-*
00000000 2474EC10 *......V.uurueuTuunn.n. Yoo, *
00000000 2474EFC2 *10.R. | -&038H] }FASA. ... B
0000001E 8C974598 *....... I 5. p..*
00000000 00000000 .. .vuusnsnennannnnn. 4o, %
00000000 00009508 *............ TS8007 vvvnnn.n. n.s
00000000 024D47D6 *. .. ... Nevnn.. Mo eeeeeee e en s (.o*
L [ T

/008F63C8 RET-A47683E0 TIME-00:25:52.3404031650 INTERVAL-00.0000020239
1-0000 00480000 00000083 00000000 00000000 BFCO0000 00000000 01000100 2708F570 *
0020 02A00000 00000000 00000000 00020000 00000000 00000000 DBC862DE C5240D60 *
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Into a Consolidated Form Like This

File Menu Edit Form Help

Row 1 of 84 More: >
Scroll > PAGE

\Prof App1lLdLlOH Events
Command B

Tran: BPMT Start: 2023-05-11 13:43:29.397222 Response: 0.400859

. 000000
.000114
.000280
.000501
.000529
.000600
-.000609
.000628
.000632
.000635
.000637
.000639
-000641
.000645

.000114 ATTACH TASK
.000021 GETMAIN
. 000220 ATTACH TASK
.000014 GETMAIN

START PROGRAM
.000002 GETMAIN

ATTACH/OK R
SYSEIB GETMAIN (x 28EOEOO8 )
AIIACH/OK
SYSEIB GETMAIN (x 26A5C008 )
MBKPSTDL1 ) START_PROGRAM ~(wBK
00000481 SYSEIB GETMAIN (&, & 2850C8D8 D
.000010 LINK MBKPCOML 00066 +0014E2 LINK | M C"MBKPCOM1 ')
.000001 GETMAIN 00000481 SYSEIB GETMAIN (X"'285166B8"
.000001 GETMAIN 00128 +001604 GETMAIN T(X'28517BF8"
. 000001 GETMAIN ) 00134 +001696 GETMAIN (X'28517cC78"
.000000 GETMAIN 00137 +001718 GETMAIN
.000001 GETMAIN 00215 +001B3C GETMAIN TC(X'28517CC8"
.000003 MONITOR ) 00221 +001C04 MONITOR OIN C2) D \ 1

MBKPSTD1
MBKPSTD1
MBKPSTD1
MBKPSTDL1
MBKPCOM1
MBKPCOM1
MBKPCOML
MBKPCOML1
MBKPCOM1
MBKPCOM1
MBKPCOMI

.000647
.000653
.001055
.001204
.001237
.001248
-001303
.001317
.001322
.001343
.001347
-001350
.001506
.001519
.001525
.001717
.002481
.002496
.002512
.002541
.002659
.002789
.002840
.002946
.002971
.002975
.003020
.003246
.003252

MBKPCOM1
MBKPCOML1

DFHMIRS
DFHMIRS
DFHMIRS
MBKPSEQL1
MBKPSEQI
MBKPSEQL
MBKPSEQ]
MBKPSEQL
MBKPSEQL
MBKPCOM1
MBKPDEB1
MBKPDEB1
MBKPDEB1
MBKPDEB1
MBKPDER1
MBKPCOM1
DFHDYP

MBKPPMTL1
MBKPPMTL1L
MBKPPMTI1
CSQCOPEN
MBKPPMT1
MBKPPMTL

.000015
.000012
.000003
-000020
-000002
.000002
.000018

000002

.000001L
-000190
.000761
-000029
.000002
.000024
-001026
.000130
.000026
.000018
.000002
-000002
.000012
.000204
-000004
.000009

FREEMAIN
LINK

ATTACH TASK
GETMAIN
START PROGRAM
LINK

READQ TD
WRITEQ TD
WRITEQ TS
READQ TS
DELETEQ TS
RETURN

LINK
GETMAIN
READ
REWRITE
RETURN
FREEMATIN
LINK

RETURN
ATTACH TASK
GETMAIN
LINK
GETMAIN
ADDRESS
LOAD

MQOPEN
ADDRESS
LOAD

MBKPSEQL

DFHMIRS
MBKPSEQL
MBK1
MBK1
MINIBANK
MINIBANK
MINIBANK

MBKPDEBI]
MBKACCTL1
MBKACCT1

DFHDYP

MBKPPMTI1

CSQCOPEN

CcsSQCPUT

OK

oK
OK
OK
OK
OK

OK
OK
OK
OK
OK
o

OK
OK

00233
00191

00054
00070
00082
00090
00099
00107
00300
00000481
00078
00106
00135
00000404
00312

00000481
00000247
00000285

00000247
00000285

+001D38
+001954

SYSEIB

+00208B0
+001356
+00142E
+0014D4
+001588
+001602
+001674
+002280

SYSEIB
+0014D6
+0016C6
+0017B2

SYSEIB
+0023D6
+00022E

SYSEIB

SYSEIB
SYSEIB
SYSEIB
+0002BC
SYSEIB
SYSEIB

FREEMAIN
LINK (
/\TT/\CH/OK
GETMAIN

.000000 MONITOR 00227 +001CC2 MONITOR ( (1)
.000001
.000852
.000148
.000018

D)
%
(x'28517c98" g
2

8
( MBKPSEQl )

(x 2A90E008 )

START PROGRAM F (DF'H

LINK
READQ
WRITEQ
WRITEQ
READQ
DELETEQ
LINK
LINK
GETMAIN
READ
REWRITE
RETURN
LINK
LINK
RETURN A
ATTACH/OK
GETMAIN
LINK
GETMAIN
ADDRESS
LOAD

V(" MBKPSEQl D
EC'MBK1') It
C"MBK1')
EC"MINIBANK
C("MINIBANK'
) EC"MINIBAN
("MBKPSEQL1"')
("MBKPDEB1 ')
(x'28520898')

EC"MBKACCT1")

C” MBKACCTlV)
(013

) ( MBKPDEBl D

C"MBKPPMT1")

(X'ZSFAEobs')
AMC*MBKPPMT1 ')
(x'2A60E248')

( CSQCOPEN )

APPLICATION REQUEST

ADDRESS
LOAD

MC” CSQCF’UT D

-003272
.003372

CcsSQCPUT
MBKPPMT1

.000094 MQPUT o
. 000000 ADDRESS OK
SD6TCPZ25 04 /015

+000460 APPLICArION REOUEST
00000247 SYSEIB ADDRESS

| O0000000000000000000000000 0000000000000 0000
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Rocket C\Prof Transactions in region FUWFWTR in group DEMO  Events in BPMT @

~ S 2023-05-11 13:43:20. 397221

= Relative Time APPLID  Program Elapsed Time Coll Resource  EIBRESP TCB STMTE OFFSET Command

~ FUWENTE [ & @3% | @.@00114 ATTADH TASK * ATTACH/OK TRANSACTION TOKEN(27452789 , S299815C) TRANWAM(E922815C)

v I ° PR I Xty ©.000021  GETMAIN o = svsess GETMAIN SET(X' J800C008° ) FLINGTH ) INITIMG(X'90') NOSUSMIND CICSOATAKEY EXECUTABLE SY5

v | °. FunFaR I e.esk ©.000228  ATTAD: TASK @& ATTACH/OK TRANSACTION TOKEN(I64CATES , S812871C) TRAWM(ES12871C)

v | ° [ erstor | 0.00% ©.000014  GETWAIN o Qe svsais OETHAIN SET(X'J6ASCO0E" ) PLENATH(EITE) INITIMO(X'S0') NOSUSPEMD CICSDATAKEY $YSEI8 ASM

L o. [ MEemsTOL START PROGAAN  FEXPSTDL = START_PR0GRAM PROGAAM{EXPSTD1) CEDF_STATUS(CED®) EXECUTION SET(MALAPT) ENVIACAMENT TYPE(EXEC) SYNCONSETURN(NG) LANGUADE SLOCK(267FCFSS) COMMAREA(S0000990 , 90000999) LINC _LEVEL(1) SYSEIE
b . Pt A Lo LY 0.000002 OETMAIN o o L L OETIAIN SET(X'J050CED8") FLENOTH(4520) EXRCUTASLE SYS AN STMT_o(00000asl)

~ | C— ™ FunFaR VePSTOL [ 3895 | eseeere LI "EXFCONL ox o aeiis ~e@isE2 LING PROGRAM( 'FMENPCOMI" ) COMPMAREA("3PMT 1234567899 2234567859 PA') LENSTW(282) COBOLIT STHT_s(20066
~ e FLieF AR MECPCOML [ 8888 | o.eeeeer GETMAIN ox = GeseasEl  SYsEls GETMAIN SET(X'28516688° ) FLENGTH{S424) EXECUTABLE SYSEIB

-~ | L] PN AR M ACOM] I .o 9.090001  GETMAIN = * Lo R 2o GETHMAIN SIT(X'285170F8° ) FLENGTH(188) INITIMO(X 40"

v | ° Farias raarcons | o ek 0.900001  OETMAIN o e ee13s ~20160¢ OETMAIN SET(X'28317C78°) FLENOTH(16 )

v | e Funtian vecrcom GETRAIN o > ee7 ~eei718 GETWAIN SET(X'28317C98°) FLEMGTH(IS )

~ . FnFiss veescon: | oo 2.800001 SETMAIN o = eax1s ~8a183C GETHAIN SET(X'28517CC8") FLENGTM(S) INITING(X'&3") COSCLII STHT (8821

~ 0 ° rustias MBRCoMS [ o0 ] 0.90000) momzToR o o= o021 MONITOR PIINT(3) DATAL("..5M") DATAZ( ENTENAME( "OFHAPPL ' ) COROLIT STHT_ o(092

~ r @ FuaF AR MBPCOML MONITOR o * @27 MONITOR POINT(2) DA ENC) DATAX( ) ENTRYMAME( "DFRAPPL' ) COBOLIT STMT_s(88227

v  — LT IAS MREPCOMI [ 0.99% | ©.900001 FREDWIN o * 00 FREEMAIN DATAPOINTER(X 23537CCH") COBOLII STWT_e(90233

v | e. [ recscony | enx @.9ee8s2 L o = ee131 LING PROGRAM('MBNPSEQL' ) COPPUAREA("900992' ) LENGTM I STNT_w(ee1s1)

v I . R | LR 0.000148  ATTADS TASK = ATTACH/OX TRANSACTION TONEN(J8001T00 ., SMNITHC) TRANM G0N0 THC )

~ 1 . FunErER I o % ©.000018 GETMAIN o * GETVAIN SET(X'JAS9E008°) FLEN 6) INITINGIX 80" ) NOSUSPEND CICSDATAKEY EXECUTAS:

v L ° roaien > START_PROSRAM PROORAM(OFMMIRS) CROF_STATUS{CEO?) EXEOSTION 3ET APZ) ENVIRONMENT TYPE{EXEC) SYNCOMRTTURN(NG) LANSUADE 7040) COMMARZA(00000000 . OO000000) LING_LEVEL(Z) SYSEIO_REQUE
v [ °. PSR DRMNISS 2.99001% o = LING PROGRAN( ‘FBEPSEQL’ ) COWKAEA( 2009993°) LENGTH(T) ASH

~ r ° Prat e MEPLIQL [ o 0. 000012 o = ooy READG TO QUELE(MBX1') INTO( 0000006 ) LENGTH(Y) NOSUSMING COBOL

v | R FUnFWER MEaPSEQL o * eTe WRITEQ TD QUEUS( 'MBK1') SROM( ‘0000887 ) LENGTH(T) COSCLII STWT_s(8seTe)

v | e Fuen rePsEQL MRITEQ TS o = [ WRITZQ TS QUELE( MINIBINK') FACH' 8000087 TARY COBOLIT STMT_e(eoos:

v I ° PR reoLEQL 2E0Q TS o = 00399 READY TS QUEVE(“MINIBANKC') INTO('OPSNT') LENITH(Y) COBOLIE STIT_W(09999)

~ B Pl n MPLEQL OELETEQ TS o =l L DELETEQ TS QUELE("MINIBANK') COBOLIT STWT_w{00e99)

v [ 2 FunieR MSPSEQL RETUN o o= eeze7 LING PROGRAN('MBXPSEQL') COMMREA("000897') LINGTH(7) COBOLII STWT_e(o91

~ 2 MECACOML e *BxXPOE = & el LI PROGRAS( "MEWPOESL" ) COMMAREA(" 1234557590 S0000DIQ0Q00R100{PAYNENT TEST ) LENGTH{241) COSOLII STMT_e({2a322)

~ r e MECPOLRL GETMATN o = 00000281 OETVAIN SET(X'28520898° ) FLENGTH(4MS) LXECUTABLE SYS A STMT_e( 00000481 )

v e. VSePOESL 2E0 MEXACCTI ox & eee7s READ FILE( MEKACCTL' ) INTO( 3334567890 €5599998T6218800( ) LENGTH(2ET) BIDFLD( 123436789¢°) KEVLINGTH(I0) EQUAL LPDATE COBOLII STMT_s(6ee7s
v | ° spweste "aXACCTI o E 0016 RENAITE FILE(CMENACCTL®) FRON( ‘1334347890 09999P9876110700{ ) LENGTH(I07) COBOLIT STNT_w(09106)

v 1 . o = se1ss RETLAN COBOLII STHT_W(@9138)

~ L L] < Bl OONNNL04 LING PROORAS( ‘' MERPOERL " ) COMSAREA 1234547890 S00000M000MVI00(PATIMENT TEST ) LENOTW(241) COBOL T

v I e. LINE 2o o= = eeax2 LING PROGRAN('MBMPPMTL') COMMAREA(’ 2234557950 SE00BM0EEEES1A{PAYMENT TEST ) LENGTH(I41) SYSID('TCX STHT_w(20312)
~ [ ° npTUe o =] RETUAN ASH

v I ® ATTAOS Tase = ATTAOH/OF TRANGACTION TOKEN(ISF59409 , G912906C) TRANVMIN 0913906C)

v ° SETHADN o * GETHAIN SET(X'J0FAZOOE ) FLENGTH(OITG) INITIMO(X 90°) NOSUSPINO CICSOATAKEY SYSEID A

v | e. LINe MEXPPYTL ox el LING PROGRAM( "MBRPPMTL" ) COMSIREA(™ 2234567390 S0000MNCCQSL00{PAYMEINT TEST ") LENGTH(231) ASM

v 1 B ruwTCIC MPPNTL oETMAN o - cecssss CETIAIN SEV(X'JASOE248") FLENOTH(BIESS) LXECUTASLE SYSZIS ASH STHT_e(0800048

v L .. PONTCIC MEPPITL ACORESS o @ 00000247 ADDRESS SYSEIB ASM STH: »

~ [ @ FNTCIC EEPPMT L e CIQLOPEn o >* cosoerss LOAD PROGRAN( ' CSQUOPEN") SET(X'2AEFCH0D") FLENGTW(3668) ENTHY(X ASEFDISS") SYSEIS ASH STICT_s(00hee23s)

~» L Je FUNTCIC CSQCoPEm QOPEN ® L8R APPLICATION-REQUEST MQOPEN - MQCC(PIO00002) MOSC(20D00999)

v [ Q FUNTCIC MEPPMTL 2008£55 o oveeR2aT ADDRESS SYSEIB ASH STMT _e(09002247)

v ® FUNTCIC PP 1080 L3t o 00000285 LOMD PROGRAM( ' CIQCPUT' ) SET(X' I0EFCHD" ) FLENGTHIIG00) ENTRY(X ABEFCAIC STMT_e(00009395)

~ | e. FUNTCIC CIQEIUT nruT e L8eQR APPLICATION-REQUEST MQPUT - MQUC{ 00000000} MORC(EO8HBIE)

v 1 °. FanTCIC MsePPITL 2008855 o = 00999247 ADOSESS SYSEIB ASH STHT )

- e FowTCIC rEPPNTL 1050 o o= oovsazss LOAD PROGRAN( ' CSQOGET" FEDOD" ) FLENGTM(3602) ENTRY( ) SYSEIS ASN

~ [ . caonT o 32 LBeQn APPLICATION-REQUIST MQUET CO000001 ) MQAC (S000NTHS

~ e VERPPMTL GETMAIN ox *® eeseassl GETYAIN SE 22621838 ) WGTH(488@) EXSCUTASLE SYSEIB ASM STNT_s(@aaeessi)
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