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Overview

Application Performance Analyzer

IBM® Application Performance Analyzer for zZOS® is a tool that helps you perform application
performance tuning for applications running on z/OS systems.

Application performance tuning is the process of minimizing the amount of time and system resources
that your application uses when it run. By system resources, it is typically referring to CPU time, and 10
operations (such as reading and writing to files or databases).

When should you perform application performance tuning?

Most often, you will do application tuning when you have noticed a problem. For example, online
transactions are running too long, and users are complaining about long response times. Or maybe a batch
job that runs every day starts to run longer than usual, and does not complete in its scheduled time
window.

It is probably most typical to do application performance tuning when you notice that production
applications have problems, that is slow response times or batch jobs running too long. And the focus of
the tuning effort should be to fix performance bottlenecks.

But it can also be advantageous to do performance tuning earlier in the application life cycle, during
system testing. At this stage, you might be able to identify potential problems before they get to
production. You can ensure that new applications meet your performance goals, and that changes that you
have made will not have an adverse performance impact.

So who does performance tuning? There might be a lot of people who have roles in the application tuning
process. And each can have a different perspective on the problem. An application developer might be
more focused on the performance of a single application, or a set of applications. He or she might be
interested in questions like, “Will a change make the program run slower?”. A Database Administrator
might approach the issue from the perspective of how the database management system performs, and
might be more interested in questions like “Can the database performance be improved?”. And a systems
programmer might approach it from the perspective of the entire system, rather than individual
applications, and might have interest in questions such as “Why is the entire system running slowly?”. As
this chart implies, all of these people have overlapping interests. Questions like “Can the application be
changed to run faster?”” and “Can the job be changed to use less CPU and I/O” can be of interest to all.
This is often best resolved through a collaborative effort.

APA’s focus is on the application tuning process. There are other monitors, Omegamon for example, that
are designed to provide information across multiple applications or for an entire system. APA is designed
to help you understand the detailed performance characteristics of a single application.

Some of the main features of Application Performance Analyzer are:

e APA can collect detailed performance information about an application while it runs. After it has
observed an application running, it processes the collected information, and presents it in
formatted displays and reports. Most people use APA by accessing it through its online interface
from TSO.

e How does APA help you tune your application? The most important thing that APA does is to
help you answer the question: “Where is the application spending its time?” For example, is it
spending most of its time, using CPU cycles, reading or writing to files, or waiting on other
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resources. And specifically, which programs or modules are causing the CPU or wait time. Based
on the answer, you are better equipped to answer the question: “Can a change be made to the
application or the system to make it run faster?”

Here is how it works. First, you request an observation session. The easiest way to do it is to use
the online interface to tell APA to monitor your application while it runs. You can either monitor
an application that is running right now, or schedule an observation session or sessions at some
time in the future. During an observation session, APA collects performance information while the
application runs, and stores the data in one or more measurement data sets. The observation
request itself is stored in a file called the checkpoint file.

APA collects performance information using a sampling technique. When APA’s observation
session begins, it takes one sample. That means that APA takes something like a snapshot of what
the application is doing at one moment in time. It determines whether the application is actively
using the processor or waiting for system resources, and it gets detailed information about the
program, and even the instruction that is either using CPU time or waiting. APA retains the
detailed information for that sample, and then waits for a fixed interval of time. Then it takes
another sample, to find out what the application is doing at that moment, and collects information.
For example, in this chart during the first two samples, the application was executing instructions
in program A. During the third sample, it was executing instructions in a system module. During
the next three samples, it was waiting for an I/O operation to complete. At any point in time, an
application can only be in one of three states. It can be executing instructions in a program, which
means it is using CPU time. It can be waiting for a system resource, such as for a file I/O
operation to complete. Or, it can be waiting because the system CPU is busy servicing other
processes. Over time, APA will collect a statistically significant set of samples. And when
aggregated, it gives you detailed information about where the application spends most of its time.
When you are using a monitor to collect performance information about an application, there is
sometimes a concern about how much overhead the monitor has. First, be aware that APA runs in
its own address space, so most of APA’s processing does not increase the resource usage of the
application being monitored. Of course, APA does use some CPU cycles to do its work, although
most typically it will have no measurable impact on the application. However, APA reports
exactly how much CPU time it uses. System overhead from a single APA session is typically
insignificant and does not skew measurement statistics. But if it is still a concern, you can control
APA’s sampling rate.

After an APA observation session has completed, the information is presented to you using
analysis reports. You can view and print these reports. Most people view the reports directly using
the APA online interface in TSO. Or you can print reports to SYSOUT, or even generate PDF files
that you can download to your workstation and print from there.. APA generates its reports by
aggregating data from the measurement data sets. Sample file data can also be written to a file in
XML format and viewed in an XML reader.

You can view a wide range of performance reports. Here are just a few. There are reports that
describe CPU usage, and these reports are broken down by program or module, and you can even
drill right down to the program statements that use the most CPU time. There are similar reports
for wait time. Using these reports, you can identify which programs or modules caused the most
wait time, and drill right down to the program statements. For DB2 applications, there are reports
containing various metrics, broken down by SQL statement, by the plan, by the thread, and so on.
For CICS applications, the information is broken down by transaction, by task, by program, and
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much more. For IMS applications, there are reports broken down by CPU time and by call service
time. And there are reports that provide information about disk usage and storage.

One of the best features of APA is that you can drill down to program statement level, to identify
exactly which statements caused the most CPU time and wait time. APA can perform this source
mapping for the programs using the IBM compilers that is indicated on the slide. They include
COBOL, PLI, C, C++, Java, and Assembler. To enable source mapping in APA, source
information must be saved when your programs are compiled. Depending on the compiler, source
information can be saved in the form of compiler listings, SYSDEBUG files, LANGX files, or
assembler ADATA files.

When you request an observation session, the entry is stored in the checkpoint file. The checkpoint
entry contains information about the session, and is updated as the session starts, and completes.
In a SYSPLEX environment, the checkpoint file can be on shared DASD. That way, you can
request an observation session from one LPAR for an application that is running on another
LPAR. Also, information in the checkpoint file is retained across IPLs. So you can request an
observation session to run at some future time, and the request is retained even if the system is
[PLed.

Sampling data from observation sessions are stored in measurement data sets. Measurement data
sets are allocated automatically by APA when an observation session starts. The names of the files
are controlled by the person who installs APA. If you delete an observation session, the
measurement data sets are also deleted automatically.

This workbook

This workbook contains instructions for lab exercises that are designed to give you hands-on experience
for the eclipse interface of IBM Application Performance Analyzer for z/OS.

Reference

Product manuals and other information about IBM Application Performance Analyzer for z/OS, and other
IBM problem determination tools, are available on the Web at URL:

http://www.ibm.com/software/awdtools/deployment
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Lab Exercise 1

Getting started with the Application Performance Analyzer

perspective

In this exercise you will:
* Open the Application Performance Analyzer perspective in the Eclipse workbench.
= See the simple process of downloading reports from the host.
» Learn how to display help information for Application Performance Analyzer.

* Map source listing to see the lines of code that are suspect to performance.

1. Before you begin, you must have the Eclipse interface open on your workstation. If you aren’t sure how to
open it, please contact your instructor.

In eclipse, a perspective is a set of views (windows), menus, and options that provide a set of functions. The
File Manager interface is a perspective. Before you can use File Manager, you need to open it’s perspective.

2. Opening the Application Performance Analyzer perspective.

a. From the menu bar near the top of the eclipse workbench, select Window > Open Perspective >
Application Performance Analyzer.
i. Note: If “Application Performance Analyzer” is not shown as a selection, then the Application
Performance Analyzer perspective is already open and you can proceed to the next step.

File Edt WMavigste Search Project Run | Window | Help _
=ty ‘a\| | ih‘ﬁnﬂm AL~ ™ - - -

Mew Editer
| = =1 F
E5 | [5i File Manager |35 Debug |53 Fault Hide Toolbar

%5 Debug &7 T i
Show View k ¥ | EY Fault r
o
Customize Perspective... k 1-: File M
i i
Save Perspective As... g Java

Reset Perspective.., & | JaaBrowsing
= Plug-in Develcpment

B WSim Explorer

Other... . [EF bon

Close Perspective
Close All Perspectives

Mavigation ¥

#9 Manage Connections

Preferences
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The Application Performance Analyzer perspective is displayed. Note: the contents of the Systems
Information view may be different or even blank on your system.

7.1 APA - IBM Problem Determination Tools Studia (==
File Edit MNavigate Search Project BRun  Window Help
= CEQESE e B b
Quick Access B | [ File Manager 45 /05 E3 Fault Analyzer %% Debug [ WSim Explorer [ Resource == Plug-in Develdpment Enl APA
fAlsTcview 5 = 85 4] (CAZ0) |G Host Connections o B P F R 2| BB
) B9 - : i = Reql\'.lum Own;’ El Download Reports ! Job Name  Date/Time Samples Status Del Days  *
< ol ESYSHINS 4 0024 NE (5| Sticky Motes T249X  Jul-1312:23 10,000 Steps  Keep
[ CAZD (default]) 0092 RT Jul-1312:24 10000 Ended  Keep
0091 TS | Sub - Jul-1312:23 14 Ended Keep =
0030 i c I Ic k Jul-1312:23 17 Ended Keep
0089 [ Mew o Jul-1312:23 2  Ended  Keep
i —T— b 0088 Trigger LKV Jul-1312:23 8§  Ended Keep
0087 Modify v Jul-1312:23 16 Ended  Keep
Iﬂ] System .. 52 = O 0086 | a Jul-1312:23 2 Ended Keep
0085 | ey Export.. LKV Jul-1312:23 8  Ended  Keep
0081 DDS?% Keep BBOSO01S  Oct-31 0348 10,000 Ended  Keep
Property Value 00&0 DDSlé Caniel Run Again DDE1EETA  Oct-081522 2 Ended  Keep =
System Ma... ESYSMVS S ""”? % Delete R ———— S ———
S il |Detais 0092) EIR  Cancel BleEafhes =0
Version 02 |
Release 01 5= Statistics.fStorzi E_.J Mapping Repository -
Mod 0o 4 C-CPUUsage Ar |
col - CPU Usé @ Download XML |
C02- CPU Us: fl]  Download PDF
€03 - CPU USE: Delete Reports
C04 - CPU Usz
C05-CPUUs; T Tag -
P Clear &ll Tags B | b
| Generate Variance Reports
Generate CICS MASS Reports i@ w rserveros: 2800

3. Notice that ReqNum 0084 was highlighted and expanded then a right mouse click reveals a pop-up window
for downloading reports to your workstation.

4. You can display help information to assist with various features of Application Performance Analyzer.
a. To open the help dialog, select Help > Help Contents.

tion Tools Studio

Run  Window | Help

vl e - Welcome
Help Contents
37 Search
Dynamic Help

1l Key Assist... Ctrl+5Shift+L
i Tinc and Trirke

b. The Help dialog is displayed. To expand the Application Performance Analyzer help topics, click the
plus () next to IBM Application Performance Analyzer for z/OS User’s Guide.
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-
£ Help - IEM Problem Determination Tools Studio

Search: i | E Scope All topics
Contents G- w8 [E|l o

v T o | s B
# % Workbench User Guide ﬁl} m
Y Java development user guide L]
= Plug-in Development Environment Guide
¥ Compiled language debugger Using the help system
# ¥ Custom documentation
4 @ IBM Application Performance Analyzer User G| Browse topics in the Contents frame
\ [BM Explorer for /05 Extenders’ Guide Forward buttons to navigate within tl
IEM Fault Analyzer for z/05 User’s Guide
© IBM File Manager User Guide Searching
] @‘ IBM Froblem Determination Tools for /05 Cc
= Using the Worlkload Simulator plug-in for Ecli
e z/05 Explorer User Guide

To quickly locate topics on a particul
Search frame [5_\?*'?} to display the Se;

cartinne wonn ara intaractad in

Under IBM Application Performance Analyzer for z/OS User’s Guide, you can expand the Using
APA section which covers several topics.

f‘:i Help —]BMPmb!EmDEkemuraﬁ' un']'oblsfihbd io
Search: | | @ Scope: All topics
Contents =Rl ad =1k =1 o el& 0
# € Workbench User Guid - i : i : A
- = IBM Application Performance Analyzer User's Guide ~
E1% Java development user guide
# 2 Plug-in Devel t Envi nt Guid : ; ; o .
T A Lo This User Guide describes the Application Paerformance Analyzer (APA) desktop application
N ; PP ¥ P app
% Compiled language debugger product
# € Custom documentation
\ Application Performance Analyzer ¢ o
= = B T e S Bt fem S oty
[ What's new in version 13.1.0.0 e il e o Lo L =X 11| @ by [ETRE
4 What's new in previous versions Ejtee 3 1l T e g WAl s 2
(= Rt Cromed Desirptan bt tar T T e e b
] About APA . (] aiai W R 1 dnded Kz
LU i ::: :-;7': B past e S ::.Li-;: ss‘a ::d l:
E Usrng APA - i Prev et Bk 1 b ]
A LR [t i d
B TC List View o W e e on | =
e won g peiree P g =
TC Properties View L S— -
System Properties View e o i . i = ki i
# L Observations List View e <30 P g b o
. " W= T Eooe| &N v B %
Bl Observation Detail View - T PN = |
« ©- e s
# [ Obsenvation Reports List View SR mpNCRg (| e Sl B s 2 s e e
# ¥ Repart Views E B
) Search Results View Py Ve
Bl Help Search View | b o b
Bl Memary Settings T e oy RAT
4 . e
# 24 Appendix T P
Bl Document References - - -
q ‘l s | v et 1] = MJ whperimns & = inermifl
| % | -':?‘j | @ APA e

! @ w zserveros:2800

c. You should now have a good understanding how to display general help information.
d. Close the help dialog: click the X (close) icon in the upper right corner of the help window.
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5. You can also display a list of keyboard commands.
a. In the eclipse workbench Select Help > Key Assist.

tion Tools Studio

Run Window | Help
e | Welcome
| (2) P Help Contents
37 Search
Dynamic Help

1l Key Assist.. Ctri+5hift+L
i Tine anrl Tricke

b. A list of keyboard commands is displayed.

Activate Editor F12 -

Add Artifact to Target Platform Ctrl+Alt+Shift+A =

Add Javadoc Comment Alt+5Shift+)

All Instances Ctrl+Shift+N

Backward History Alt+Left

Build All Ctrl+B

Change Method Signature Alt+Shift+C

Close Ctrl+F4

Close All Ctrl+Shift+F4

Collapse All Ctrl+Shift+ Numpad_Divide

Content Assist Ctrl+5pace

Context Information Ctrl+5Shift+5pace

Copy Ctrl+Insert

Cut Shift+Delete

Debug F11 il
Press “Ctrl=5Shift=L" to open the preference page.

6. Note: As you work through the exercises, you may accidentally close or hide a view (a window) or other
parts of the Application Performance Analyzer perspective. Remember that if that happens, you can easily
reset the perspective to its default views. Try it now, so you know how to perform the reset:

e From the menu, select Window > Reset perspective.
o The perspective is reset. The default views are displayed in their default positions and with their
default sizes.

7. Now that the Application Performance Analyzer perspective is open, and you know where to find help, you
are ready to start using Application Performance Analyzer in the following exercises.
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Note: In the next exercise you will be reviewing reports generated from a batch application. The APA
observation was set-up to start when a specific batch application appeared active in an initiator. The
observation included all steps for one CPU minute and collected 10,000 samples. The GUI APA made a
request to the host to download all the reports to the workstation. Observations can be set-up for batch,
online, etc. and can specify the rate of sampling, when to begin and on what step. Threshold observations can
be used too. The next lab will focus on the reports that are generated.

You have completed this exercise.
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Lab Exercise 2

Analyzing the performance of an application

In this exercise you will:

= See the CAZ0 report of reports which contain the following reporting areas:
a. S - Statistics/Storage
b. C - CPU Usage Analysis
c. D-DASD I/O Analysis
d. W -CPU WAIT Analysis
e. G - Coupling Facility
f. J—Java Measurement

» Each category can be drilled down into sub categories.

*  You will see the program source mapping against the reports.

» The program source mapping will provide indictors for the category and the source the program spent
the most time in the lines highlighted.

Introduction to Application Performance Analyzer Reports

Overview of reports.
Overview of categories.

Overview of source mapping and reporting.
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1. Inthe Systems Information Tab, under the z/OS system that you will use during this exercise, select
Application Performance Analyzer for z/OS > ESYSMVS > CAZ(0

fe]sTCview 52 | = 8
B0 | f& =

4| ESYSMUS,
B CAZD (default)

2. Here’s an example of a typical APA Observations List (CAZ0) — Local. The notes below point out color

coding and status states.

1, AP - B Problers Determination Tools Shudio
Filg Edt Maagats Sesich Projent Pun  Windew  Help

- & il = = ¥ & ™

- @Red: waiting to monitor
' Yellow: monitoring is active or did
not collected the requested
‘ number of samples
@Black: monitoring ended

LS DRETOTE Joby DRETOMY and 2

Active: currently monitoring

Cancel: cancelled by a user

Ended: monitoring has completed

Ended+: monitoring has completed,
but may repeat

¢  Repeat: repeating schedule request

Sched: scheduled, but
measurement has not yet started

Steps. mulii-step request

Thresh: threshold monitor request

MultJb: multiple job request

=g e g o

fitter (] - M nboervatwng

DMETOTAH 1000 Sieps
DHETOTG 10,000 Enided
CHETAT4E 10000 Heps

.

== ]

¥ [T
Semnplen Statn
19,000 Thtesi

Date Teme

PROOSS Mow-T1 1856 Keep

PROOOS 10000  REPEAT MNow-I1 IHAE  Keep
DHETOT4Z 5537 Ended  Mow-21 B3l Keep
CHETOMY 5540 Ended MNoew-211531 Keep

Now-H 151l Keep
Hew=11 1837 Kadp

M-Il 1BA5S  Keep
[EETOTAE 1000  Seps MNoy-H 1B  Keep
L. SADRS Laki ] Ended Mee-J] 164D Kasp
CHETOME LBe  Ended  Now-IS(ES  Keep
DMETOTAA 10000  Steps Noy-1507:26 Keep
[HRKDRERZ 153  Ended Oo-R2008  Kesp
BMETLETC 20,000 Ended Oo-i51308  Keep
E:w Steps Oct-551251  Keep
- [ 21 Ended Da-33 k3 Keap
BHETSALX 10,000 Swpy Oot=f1 1452 Keep
EICSADRS 2500  Ended Oct-A 130 Keep ~.
Zamples Beguested 10,0
Steps Reheduled an

& = DEMORIVE
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3. We already set-up an observation in APA. Once the specific batch job runs, reports are available.

a. We discussed how in the GUI APA you can download reports from the host. This is a typical pop-up
screen showing the progress of the download.

1 Downloading Reports = =
0 Dowsninading 1 of 1. Reports for Dbservation #0080 .

Sep 3 of 37 Edfactimg 1 of 35 500 Meseromend Profile [(STHETITAT

At sun i hasckgiousnd

Ty, | o | g

b. The job we observed had multiple steps. Our concern is in step 8. Below, you can see the ReqNum is
0084. The owner, jobname and date/time are also available. ReqNum 0092 is the multi-step reference.

rﬂﬁkpﬁi Observations List (CAZ0) - Local | P Host Cennections W e {;f'| =T

Owned By Description lob Mame  Date/Time

El DNET249 DMET249X  Jul-1312:23

0008 SAMLYV RUNSAM Jul-1312:24

0007 IDCAMS VERIFY Jul-1312:23

0090 0006 IDCAMS CUSTKSDS COPYV Jul-1312:23
00ag 0005 IEFBR14 CUSTKSDS ALLOCY Jul-1312:23
noaa 0004 IKIEFTO1 CUSTESDS CHECKV Jul-1312:23
00s7 0003 IDCAMS CUSTKSDS COPYY Jul-1312:23
00&6 0002 IEFBR14 CUSTKSDS ALLOCY Jul-1312:23
0085 0001 IKIEFTO1 CUSTESDS CHECKV Jul-1312:23

LT LT Tl PR e Mo TE A an
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4. Details (0092) tab shows General observation information.

L APA - IBM Problem Determination Tools Studio
File Edit Mavigate Search Project Bun  Window Help
L

W v%v..vv > i w

= R X

- -

Quick Access B | [&, File Manager J,i{ z/0S  E7 Fault Analyzer ﬁﬁ Debug [ WSim Explorer LD Resource =J= Plug-in Development APA

P sTCView 532 = O  [#*] APA Observations Lit (CAZ0) - Local [/ Host Connectic S S OE | @B & =
B9 - : 1&f Reql‘]um Owned By Description Job Name Date/Time Samples  Status Del Days =

4 @i ESYSMVS 4 0084 [El DNET248 DNET249X  Jul-1312:23 10000  Steps  Keep 4
[ CAZO (default) o092 El 0008 SAMIV RUNSAM Jul-1312:24 10,000 Ended  Keep -

[ Details 0092) 2 JEI Reports (0092) =g

General
Request Mumber
Request Description
I»E] STCPro.. &2 = 8 Request Status

Owrer Id

Ti f R st
Property Value Imé ! eque.

Session Start Time
DSNHLQ  APAVI3R1 : -

Session End Time
lob CAZD e
Started  2015-06-252... sssion Buration
Pl CAZPLEX Session Delete Date
Version  1310M

-

Measurement Criteria

0092 Select by Job Name DMET249X

Me Description Entered Select by Sys Name ESYSMVS

Ended Sample Interval 6,000 microseconds
DMNET249 Duration 60 seconds

Monday Jul13 2015 12:23:19.29 Mt Tofetraiisn X

e Sample File DSN APAVI3RL.DNET249.R0092.00
Manday Jul 13 2015 12:24:19.33

Samples Requested 10,000
1 minutes, 0.03 seconds Ermplis Done 10,000
Do Mot Delete ASID 0038

Job ID JOB01025

i ' 3 b

i@ v zserveros:2800

5. Reports (0092) shows the breakdown of the report categories.

71 APA-IBM Problem Determination Tools Studio
Eile Edit Mavigate Search Project Run  Window Help
= L F e SR > i

CQluick Access

T | [El FileManager &5 /05 E°, Fault Analyzer %5 Debug [T] WSim Explorer

= e

- ~|

[ Resource  <p= Plug-in Development APA

pe]sTCView 522 = B [#i] APA Observations List (CAZ0) - Local [ Host Connectic S B FINE a BBE G ==
'r_q '% & Re I“ium Owned By Description Job Name  Date/Time Samples Status Del Days >

g ¥ P P ays

4 mi ESYSMVS 4 0084 [El DNET249 DNET248%  Jul-1312:23 10,000  Steps  Keep
[ CAZD (default) 0092 El 0008 SAMIV RUNSAM Jul-1312:24 10,000 Ended  Keep -

{+] Detaits 0092( [E] Reports (0092) )2 El| R

I+ 5 - Statistics/Storage

C - CPU Usage Analysis

D - DASD VO Analysis
W - CPU WAIT Analysis
» G- Coupling Facility

1 - Java Measurement

pelstcPro. 2 = B

Property Value

DSMHLQ  APAVI3RL

Job CAZD

Started  2015-06-25 2..

Sysplex  CAZPLEX

Version  1310M

‘ Hi | F
i@ v zserveros:2800
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6. Reports (0092) shows the breakdown of the report categories and sub-categories for Statistics/Storage.

h] APA Observations List (CAZ0) - Local

F‘.eql":.lum Owned By  Description
4 0084 [El DMET249
opaz El 0008 SAMLY RUMNSAM

[+] Details (0092) | [E] Reports (0092 22

4 5 - Statistics/Storage
50T - teasurement Profile
502 - Load Module Attributes
503 - Lead Module Summary
504 - TCBE Summary
505 - Memory Usage Timeline
506 - Data Space Usage Timeline
507 - TCE Execution Surnmary
508 - Processor Utilization Surmmary
509 - Measurement Analysis

» C - CPU Usage Analysis

> D - DASD I/O Analysis

> W - CPU WAIT Analysis

> G - Coupling Facility

» 1 - Java Measurement

7. Reports (0092) shows the breakdown of the report categories and sub-categories for CPU Usage Analysis.

E] APA Observations List (CAZQD) - Local

F{eql":lur'n Owned By  Description
s 0084 [El DMNET249
ooz El 0008 SAMILIY RUMSAM

] Details (0092 | [E] Reports (0092 =3

PO Tsage by Categorny
C02 - CPU Usage by Module
C02 - CPU Usage by Code Slice
C04 - CPU Usage Timeline
C05 - CPU Usage Task/Category
C06 - CPU Usage Task/Module
CO7 - CPU Usage by Procedure
C0& - CPU Referred Attribution
C09 - CPU Usage by PSW/ObjCode

- D - DASD I/O Analysis

- W - CPU WAIT Analysis

- G - Coupling Facility

> 1 - lava Measurement
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8. Reports (0092) shows the breakdown of the report categories and sub-categories for DASD I/O Analysis.

E] APA Observations List (CAF0D) - Local

Reql\:lum Owned By  Description
4 0084 [El DMET249
ooaz El 0003 SAMLY RUNSAM

[~] Details (0092) | [E] Reports (0092) 52

> 5 - Statistics/Storage

s =R Usage Analysis

a [ - DASD IO Analysis
0T - TASD Usage by Device
D02 - DASD Usage by DDMAME
D0z - DASD Usage by Dataset
D04 - Dataset Attributes
D05 - DASD EXCP Summary
D06 - DASD WSAM Statistics
DaO7 - DASD Activity Timeline
DO& - DASD I/O Wait Time

> W - CPU WAIT Analysis

> G - Coupling Facility

1 - Java Measurement

9. Reports (0092) shows the breakdown of the report categories and sub-categories for CPU WAIT Analysis.

E] APA Observations List (CAFD)} - Local

Reql‘-jlur‘r‘l Owned By  Description
a 0084 [El DMET249
oooz El 0008 SAMLY RUMNSAM

p=] Details (0092) | [E] Reports (0092) 22

> 5 - Statistics/Storage
- C - CPU Usage Analysis
- D - DASDTAT Apalysis

a W - CPU WAIT Analysis
i Maid—rme By Task/Category

W2 - Wait Time by Task/Module
W02 - Wait Time Referred Attribution
W4 - Wait Time by Task EMNQ/RESERVE
W5 - Wait Time by Tape DDMNAME

> G - Coupling Facility

- 1 - Jawa Measurement
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10. Reports (0092) shows the breakdown of the report categories and sub-categories for Coupling Facility.

F'.eql'\:lurﬂ Owned By Description
s 0084 [El DMNET249
oogz El 0008 SAMIV RUMSAM

pr] Details (0092) | [E] Reports (0092) &3

> 5 - Statistics/Storage
» C - CPU Usage Analysis
. D - DASD IO Analysis

guphing Facility Summary
G02 - Coupling Facility Mean Times
G03 - Coupling Facility Total Times
» 1 - Java Measurement

£l L

11. Reports (0092) shows the breakdown of the report categories and sub-categories for Java Measurement.

=] (CAFD) - Remote

ReqgMum ’ Owned By Description Job Mame
a 0084 El pmET249 DMET249%
0oz El 0008 SAMI1IV RLU...
0091 0007 IDCAMS V...
alui=lu] 000E  IDCAMS C...
Q089 0005 IEFER14 ...
0088 0004 IKJEFTOL ...
Q087 000z IDCAMS C...
0086 0002 IEFER14 ...
0085 0001 IKJEFTOL ...
Q081 DD52665 BEBOS001S
nen mMc1oo7 mMhc1o97A

p] Details (00921  [E] Reports (0092 53

- 5 - Statistics/Storage

> C - CPU Usage Analysis
- D - DASD I'O Analysis

> W - CPU WAIT Analysis

4 ) - Jawva Measurement

mmany/Attributes
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12. Returning to the Statistics/Storage report categories and then clicking on the SO1 report...

|| Details (0092)  [E] Reports (0092) i3

Statistics/Storage

504 - TCE Summary

505 - Memory Usage Timeline

506 - Data Space Usage Timeline
507 - TCE Execution Summary

S0E - Processor Utilization Summary
509 - Measurement Analysis

» C - CPU Usage Analysis
‘ [T

13. The SO1: Measurement Profile is displayed and, by the way, is a good place to start your analysis.

E] (CASD) - Remote Y |§| 501: Measurement Profile (0092/DMNET249%K) &3 =y
RegNum Owne EEEne gl | /B BB X%
4 0084 El DNET.  501: Measurement Profile (0092/DNET249X)
oogz [E
0091
0090 overall CPU Activity
0089 5&[!':[31&5 TE- 500 40 R A A e A
CPU __-.Ic-t-i\.‘;e 9.- 4 93 3% .|
0088 WATT &637 6.5% ™ e
Queued 6 0. 0%
| Dretails {00 Eﬂepo
CPU Usage Distribution Reports: —
a 5 - Statistics/Storage CPU Active 9,337 100.0% CDi €05 €l
01 - M application 5 £ ] o —
RIS system 3 34 . 2% W—
502 - Load Modul DEZ SQL 0. 0%
502 - Load Modul Pata Mgmt 0.3 =
i i unresolved 11. 5% ==
504 - TCE Summa IMS DLI call 0. 0%
505 - Memory Usz
5Tt Space_" Most CPU Active Modules Reports:
507 - TCB Executic CPU Active g 7 1p0.0% v v v v ovorovororowo C02 =
SGS £ F‘rocessor Ut 4 = - - == ..F"_':".r-’[_[_._.__.. 2 F
509 - Measuremer
» € - CPU Usage Analysis =
+ [ (1] ¥

a. In the upper right hand of the SO1 report there is a full screen button. You can simply left mouse button
click the full screen and then use the page up/down buttons or the scrolling slide bar to navigate the
reports. The blocks on the left side present the measurement information gathered and the blocks on
the right side contain a list of related reports. You can simply select a report and left mouse click it to
drill down into the associated report. Let’s scroll all the way to the bottom of the SO1 report to see
what’s available and associated.

b. The Overall CPU Activity gives you APA’s analysis of where the application spent time:
i. CPU Active.
ii. WAIT.
iii. QUEUED.
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C.

d. Notice much of the time is in application modules

With the SO1 report filling the screen, use the mouse to hold and scroll the page.

i
=
k]

=
b
El

0:0

?:i APA - IBM Problem Determination Tools E’Eud io
File

= E=E =)

ARk “= @8

m

Edit  Mavigate Search Project Bun  Window Help
- v%# .af'-!"-___' -, S -* v| L
£ | (2 File Manager 5 /05 7 Fault Analyzer % Debug E W5irn Explorer [ Resource == Plug-in Development
[E] 501: Measurement Profile (0092/DNET249%) 53 EE=zze|&E|4E|l
S01: Measurement Profile (0092/DMNET249X)
overall CPU Activity Reports:
Samples 10,000 100.0% * " " v tororovov cOl cp2 Cch3 o5
CPU Active 9,337 . 3 — cO7 wil wo2
WALT 657 6.5% ™
Queued 6 0.0%
Usage Distribution Reports:
CPU Active 9,337 100.0% ' ' ' ° ! col 05 COE wol
Application 5,026 53. BY W—
System 3,197 34, 2% w—
DBZ2 SqQL 0 0. 0%
Data mgmt 37 0.3 =
unresolved 1,877 11.5% ==
IMs bLI call 0.
Most CPU Active Modules -Reports:
CPU Active - £ gl T TG I L L L L L L co2
SAM2Z2V 5,026 53. 57 E—
IGZCPAC 3,173 33. Qf; e—
IDADLIOLY 23 0.2% =
ICYRDWR 16 g.1% ™
IGGOCLHA B 0.0% =
Most CPU Active CSECTs Reports:
CPU Active 9,337 100.0% " " " "¢ LG co2
SAM2Y in SAM2V 5.026 53. 8%
IGZCXDI in IGZCPAC 3,473 33. Oy T—
PTFRDWR 1in ICYRDWR 15 0.1% =
IDADIG9CI in IDADIOLL a 0.0% =
IDAQI9R3 in IDAOLIOLL o 0.0% =
CPU Modes Reports:
Active CPU 9,337 100.0% ' * * "ttt ottt 508
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e. After scrolling, the complete section on CPU Modes is available.

1 APA - IBM Problem Determination Tools Studio E=3Ecl )
File Edit MNavigate Search Project Run  Window Help
S | v:%ﬁ-;.f‘i‘:,__‘ . e - vl =
! By | {5l File Manager & 7/0S  E7 Fault Analyzer ﬁ Debug ﬁ T WSim Explorer [[:, Resource == Plug-in Development
= | [ElS01: Measurement Profile (0092/DNET249X) 52 EHEDE e|gwE
ﬂ 501: Measurement Profile (0092/DMNET249X)
& CPU Modes Reports: "
Active CPU 9,337 1o00.0% "t ororotorororw S08
= supv Mode 36 0.3%
E Pl"Db MDdE 9‘3@1 a9, 6% .|
In SVC 36 0.3%
AMODE 24 0 0.0%
AMODE &4 4 0.0% =
user KE}-’ -:_]‘301 a9, 6% .|
System kKey 36 0. 3%
‘Request parameters
Request number pog2
pescription unspecified B
Sal'l'.-p] e file DSN APA.VI3R1.DNETZ249, RO0O2Z, DNET249X. 5F
rRerention rRetain until deleted by user
Data extractors CIC5,IM5,DB2,MQ,DE2+, IM5+, JAVA ,DB2V, ADA ,NAT,CDB2,. ..
Requesting user DNETZ249 Nbr of samples 10,000
Time of reguest 12:23:19 Duration 60 sec =
Date of reguest Mon Jul-13-2015 Active/pending Pending 3
Job name DMET249X% Froc step name n/a
step name/number n/a pelay time none
Step program n/a
Measurement environment =
Job name DNETZ24 9% rRegion size <i6ME 4,160K
Job number JOBO1025 Region size >16ME 32,768K
Step name RUNSAM Step program SAM1IV
Proc step name rRegion type Batch
ASID 56 DBZ2 Attach type n/a
System ID ESYSMVS IBM APA Version 13.10M
SMFID MVSE DEZ subsystem name
0/5 level z/05 02.01.00 IMS system id
e T TR C Fot L | o4 =
L] b
0:0
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f.  And the last page of the SO1 report is displayed.

3 APA - IBM Problem Determination Tools Stucio
File Edit MNavigate Search Project Run  Window Help
;r.'jv . { "v;%&é,a—?i\;.,—" - oW T
5’ E S0l Measurement Profile (0092/DMNET249K) &3
I*E S01; Measurement Profile (0092/DNET249X)
= Measurement environment
Eﬁ Job name DNET24 9%
Job number JOB01025
El Step name RUNSAM
Froc step name
ASID 56
System ID ESYSMVS
SMFID MVSE
0/5 Tevel z/05 02.01.00
General CPUs 5
specialty CPUs 1
MIPS per CPU 1,122
Measurement statistics
Start time 12:23:19
End time 12:24:19
Total samples 10,000
sampling rate 166.61 per sec
CPU/WAIT samples 9,994
TCE samples 10,000
CPU gueued samples 6
Pages 1in 0
Pages out 0
EXCPS 5,923
CPU consumption
CPYU active samples 9,337
CPU active Time 93.37%
CPU WAIT samples 657
CPU WAIT time 6.57%
£
0:0

- _1-|-'.'

EECEe|gR|s

Region size <l16MB
Region size =16MB
STep progran
Region type

DBZ2 Attach type

IEM APA Version
DE2 subsystem name
IMS system id

CPU model
CPU rate factor
sus per second

start date
end date

puration

Report dataspace
sample dataspace
Meas significance

overall cCPU
overall zaaP CPU
overall zIIP CPU

CPU time TCB
CPU Time SRB
Service Units
Measurement SRB

4,160K
32,768BK
SAMIV
Batch
n/a

13.10M

2817
294
54421.7

Mon Jul-13-2015
Mon Jul-13-2015

1 min 0.02 sec
3.19vB
6. 00MB
99, 94%

23.24%
0.00%
3.29%

53.48 sec
0.20 sec
2,921,356
0. 38 sec

=]

I | [l File Manager &] z/05 EY Fault Analyzer f}‘« Debug T WSim Explorer ['r':, Resource == Plug-in Development

m

5
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14. Open the W03 report and expand all the names with the “plus” icon. Right click the SAM1V CSECT.
Then right click the Source Program Mapping.

File Ed-'t Nn-gae Search !’ln_ject Run  Window Help
| e Elrepor.. = = & El501: Measurement ... | [E] wo3: Wait Time Ref..,
= BlemB4 -
502 - Load Module Attnbut = g Attrabution (D076/DNETOT4A)
& 503 - Lead Module Summi
= 504 - TCB Sumimary Hame
505 - Memaery Usage T|m|:l
S0 - Data Space Usage Tiny TCE=006FF3AD 41.26
S07 - TCE Execution Sumrrf application 41.15
508 - Processor Utilization & Frogram

CSECT in SaMmiv 41. 15
_arrriburion IR C

- Details

508 - Measurement Anakys|
« C - CPU Usage Analysis |
01 - CPU Usage by Categs

€02 - CPU Usage by Mudu% Sort by NAME
€03 - CPU Usage by Code = Sort by VALUE
C4 - CPU Usage Timeline | ;
co5 - CPU '-kagz'l'a‘ik.l'{'ah: Module Infermation
06 - CPU Usage Task/Mo- | Source Program Mapping
€07 - CPU Usage by Procer - I o
€08 « CPU Referred Attribu) {\.-Eoe "
| and YsaM
RS ke b SN CO17E? Attribution
D - DRSO 1O Analysis | offset in
E i | SaM1y
a W-CPU WA.I'I .ﬁ._natysl; | IDApLaLl 5 e L 1 55
WOL - Wait Tiene by Tash 170 (VIO)
WOZ - Wait Time by Task/P S — and vsam
VW03 - Wait Time Referred s ZDADLO% 3 Firsia) 3.3
W4 - Wait Time by Task E (Vio)
W05 - Wait Time by Tape L ™ I and wsaM -
L]

15. Source for the program is displayed on the W03 report now, showing which statements caused the most wait
time.

e

T APA - IBM Problem Deters ﬂmmiTmMMMEmmﬂmmm

File Edit  Mavigste Seard

CH
= | be _
| Ef 2 QULSTE IF CRUNCH-IO-LOOPS > O
| DO158C _ OPEN I-O CUSTOMER-FILEZ
505 - Memo <= Wait Time artributed to above STATEMENT:
= $06 - Data S¢ 001560 EVALUATE WS-CST2FILE-STATUS
001580 WHEM ‘au' "
ﬂ 07 - TCB Exj EEOTIE TR rspn s o4 Em—=e -] 'Hne(s} not displayed 3
S8 - Proces 001 5F0 "IF WS-CUST2-FILE-CPEN = 'Y’ = -
001 SFC PERFORM 510-CRUNCH-CUSTFILE
09 - Measul 001618 CLOSE CUSTOMER-FILEZ : F
a - CPU Usage A <= Wait time mr‘ibﬂl:!& To above STATement.
01 - CPU Y T !
E
Co2 - CPU U T s S L [ LB 29 Tine{s) not displayed
C03 - CPU LY 512-ADD-CUST2-RECORD .
04 - CPU Q017 7E MOVE WORK-KEY TO CUST2-KEY .
= Y 01788 WRITE CUST2-REC . L
05 - CPU LY <- Wait time attributed to above n‘_atmnt i
06 - CPU UK 541 7 IF W5-CUSTFILE=-STATUS NOT =

) 2 7 DISPLAY "1/0 ERROR ON ::u5‘r2 VEAM WRITE" .
CO7 - CPU LY _ - m R e m m m m = 6 Tine{s) not displayed

08 - CPUR 514-DEL-CUSTZ-RECORD .
MOVE WORK-KEY TO CUST2-KEY .
G e DELETE CUSTOMER-FILEZ .
D - DASD /0 Ar <= Wait Time attributed to above Statement
4 W - CPUWAIT 4 IF WS-CUSTFILE-STATUS NOT = '00
] DISPLAY 'I/0 ERROR ON CUST2 VSAM WRITE'

#  GEMERATE CPU USAGE IN SAMZV =

LD STk MOVE CRUMCH-BALANCE-STATS-ZEROS TO CRUNCH-BALANCE-STATS.

e DUIE‘:'G CALL "sam2y’' USING CUST-REC, CUSTOMER-BALAMCE-STATS,
By default, the =
ber of OD1BEC ADD +1 TO WORK-KEY-NUM. .
num | e T T L oo 18 1ine(s) not displayed
samples per
73I0-READ-CUSTOMER-FILE.
i 019nB READ CUSTOMER-FILE -
statement is . - 1}

il L]

displayed

e
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16. The CO1 report and source mapping shows the statements that caused the most CPU consumption.

| APK . IB8A Probiem Detun]

D00
ool - CPU _l;l___“_E

O - CPUME Gog1nd
Cos-CPULY 000100
06 - CPUL SOULLY

QRaLY
coz-CPU Nl LOGIOHE COO4LE 1
003 - CPU GUAL0

0004 5E
D04 GE

COoll]l DO4TH

o7 - LPU ool CDO4EA
008 - CPURL| DODSQLZ

DOQLLE 000404

Co%-CPUW Trolls ooodad

D-DASD LG A COOTLE Er“?g:nE

o [l o
W cpu-.m_t SO0iE

W -Wait ) Doglis oDOsca

File  Edit  Mavigate  Seard:
3| 1w s
(| El| | vLioeno offser Pront Source Statement
sl 2 -Load M| - - = === - - 92 1ine(s) not displayed
F 93 Lead M ROO033 ﬂia—t.m_l: BALA.‘M‘:E srnfzs'rn:s
QOO O0I6S MOVE 0 TO LOOP-COUNT.
= 04 -TCBSYEE DOGOIS oD0IB2 L | PERFORM 100 -CRUNCH-LOOP
DL UNTIL LOOP-COUNT > CRUNCH-CPU-LOORS .
[¥10] 100-CRURCH-LOGP .,
507 - TCB QUGDYS 003ICS 12 8 MOWVE “CALCULATING BALANCE STATS' TO WS-PROGRAM-STATUS.
08 - Procesf:  SR0100 =#® fpcrement Record coump Aee
| GO0l 000IDG BN | ADD +1 TO BALANCE -COUNT
909 - Measull  Goo1og =«* Add this customer’'s BALANCE to the grand total ===
a C-CPUbage | OO0A03 0O0IGE 13,55 COMPUTE BALANCE-TOTAL =

BALANCE-TOTAL + CUST-ACCT-BALANCE
wee ralculate Average ***
COMPUTE BALANCE-AVERAGE =

A lIF)
BALANCE-TOTAL / BALANCE-COUNT
=ee ralculate Minimum ===
IF WS-FIRST-TIME-5W = 'Y’
HOVE CUST-ACCT-BALANCE TO BALANCE-MIN.
IF CUST-ACCT-BALAWCE « BALAMCE-MIN
HOYE CUST-ACCT-BALANCE TO BALANCE-MIN.
=&® Calculate Maximum *=®
IF WS-FIRST-TIME-SW = ¥’
HOVE CUST-ACCT-BALANCE TO Bal ANCE-HAX.
IF CUST-ACCT-BALANCE > BALANCE-MAX
MOVE CUST=ACCT=BALANCE TO BALANCE-MAX,
wEE CALCULATE RANGE *==
COMPUTE BALANCE-RANGE = BALANCE-MAX - BaAl ANCE-MIN,
ADD 1 TO LOOP-COUNT.

1:18

wo2-wa§ D000 0004DC
W3 - Wait 1, '.,m.?l“
WAs - Wait

WS - Wait

|

500-INIT-STATISTICS.

17. C08 and source mapping provide referred attribution reporting.

803 - Load Moduke Surmmary

04 - TCB Su.rl'l'n.lr" I
505 - Memary Usage Timefine
506 - Data Space Usage Timeling |
507 - TCH Execution Surmary

routine is attributed up
the call chain to an
applmatlon prngram

€06 - CPU ng! Task/Module
Co7 - CPU Usage by Procedure
C08 - CPU Refered Artribution
M - CPU Llsugetg-llm.fl:lbgtnﬂl
0 - DASD 10 Anstysie
a4 W - CPUWAIT Analysis

W02 - Wait Teme by TaskModule
W3 - Wait Time Refered Attribur
D4 - Wit Teme by Task ENGYRE

+ |

=l

507 - Load Modube Mtributes. =

CPU time in a system"\

WAL - Wait Time by Tek/Categal

W35 - Wit Time by Tone DDMAN =
'

Fie Edit Navigats Search Project Fun: Window Help

Ereponst.. 21 = 2 [EIon Mea.. BEW03: Wair. B W0t Weit.. [0%%: Mes [HCO: cPUL [0z cru. | 0

=
tEeDe|gg|shiae(xk " |9
L

Hame Resgription pereent of Py Tiee = 10,008 =1.3%
PR A - M. PR ERAAL T [ o
| SAM I Application Program 4068 -~
bﬁ.l'\-""k- CRECT 1n Sady 40. 68
QopLaC arttribution 40. 68 |
offset in SaMly g
IGECHAL COBPALK 29, 1§ ' —

IGICxDi oouble 20, 5 |
precision -
division

22800 xxx  unresolved 11, 3 —
address
SaMlv Application Program 8,84
SamM]Y CSECT 1n samidy 884
OOLETE arcribution 3.3
offset in SAMly
IDadis] wirtwal I/0 2.40 ™
{wio] and wsAM

IDagiac]l wirtual 1/0 1.43 =
(VIO and VA

Ipadige: wvirteal 100 [ s |
{vzo) and vsaM

IpADIORL  wvirtuwal I/0 0.14
(VID) and wSAM

Ipagigns wirtual I/0 0. 05
(wIe) and VSasM

Ipagiopl wvirtual L/o 0.03
(VID] and v5aM

Ipagiged wvirtual 1.0 0.01 -
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Tip: If Application Performance Analyzer has captured new abends since you opened a fault history file, you
can refresh it. In the Systems Information view, right-click the Fault History file and select Reload history
file from host.

18. You have completed this exercise.
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Summary

Congratulations, you have completed the exercises and have familiarized yourself with the Application
Performance Analyzer eclipse interface.

In these two labs:
¢ You opened the APA perspective.
You reviewed the report download process.
You learned to get HELP screens and pop-ups.
You learned the layout of the CAZ0 report.
You learned abut six of the report categories.
You learned how to drill down into sub-categories of reports.
You learned about the displaying the W03, CO1, & CO08 reports with source mapping.

If you have any questions about Application Performance Analyzer, please contact the instructor.
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