© Copyright IBM Corporation 2005 All rights reserved

IBM WEBSPHERE APPLICATION SERVER V6 — LAB EXERCISE

Tivoli Performance Viewer
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NOTE: Education materials and other documentation as applicable including programming manuals,
operating guides, physical planning manuals and installation manuals related to the IBM Products may be
early versions subject to change. Documents will be furnished solely for the purpose of and for the
duration of the Beta Test.

What this exercise is about
This lab will familiarize you with the monitoring options and interface of the Tivoli Performance Viewer that
is integrated with WebSphere’s Administrative Console. You will gain hands on experience navigating the

Tivoli Performance Viewer (TPV) interface and working with the performance data that is being collected
from your running WebSphere Application Server.

Lab Requirements
This lab requires the following software to be installed on the systems:
e WebSphere Application Server V601 for zOS with a Stand Alone Application Server
e Windows 2000 with Service Pack 4
e WebSphereBank application installed in a previous lab exercise
e OpenSTA v1.4.2 or greater

o Download link: http://opensta.org/download.html

o Installation instructions: Take the default installation options.
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e Adobe SVG (Scalable Vector Graphics) 3.0x

o Download link: http://www.adobe.com/svg/viewer/install/main.html

o Installation instructions: Take the default installation options.

What you should be able to do
You should be able to use Tivoli Performance Viewer to perform the basic following tasks:
¢ Collect and monitor performance data collected from a running application server.

e Modify PMI collection settings.

Introduction

This lab will introduce you to WebSphere’s integrated performance monitoring client — Tivoli Performance
Viewer. The Tivoli Performance Viewer allows you to visualize performance data collected through
WebSphere’s Performance Monitoring Infrastructure (PMI). The Tivoli Performance Viewer provides basic
functionality that allows an administrator to closely monitor and analyze the performance of his/her
WebSphere environment from within WebSphere’s Administrative Console.

All parts of this lab will need to be completed individually. Also be sure to complete the Environment Setup
and Environment Cleanup portions. They are important because they provide a clean starting point for the
start of the next lab.

Exercise Instructions

Some instructions in this lab may be Windows operating-system specific. If you plan on running the lab on
an operating-system other than Windows, you will need to execute the appropriate commands, and use
appropriate files ( .sh vs. .bat) for your operating system. The directory locations are specified in the lab
instructions using symbolic references, as follows:

Reference Variable Windows Location AIX/UNIX Location

<WAS_HOME> C:\WebSphere\AppServer /usr/WebSphere/AppServer

/opt/WebSphere/AppServer

<LAB_FILES> C:\LabFiles60 /tmp/LabFiles60

Windows users please note: When directory locations are passed as parameters to a Java program
such as EJBdeploy or wsadmin, it is necessary to replace the backslashes with forward slashes to follow
the Java convention. For example, C:\LabFiles60\ would be replaced by C:/LabFiles60/
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Part 1: Environment Setup
In this part you will get the lab environment ready for the remainder of the lab.
_ 1. Verify the WebSpherebank application is installed and working.
__a. If not, follow instructions on previous lab exercise.
__ 2. Startthe application server. In a Command Prompt window:

__a. Change to WebSphere’s bin directory. Type:

cd <WAS_HOME>\profiles\default\bin
__b. Stop the server. Type:

./stopServer.sh Cé6server0l

__c. Wait for the application server to stop. Verify that the following line appears in the Command
Prompt window.

ADMU4000I: Server C6Server(Ol stop completed.
__d. Start the server. Type:
./startServer.sh C"server0l

___e. Wait for the application server to start. Verify that the following line appears in the Command
Prompt window.

ADMU3000I: Server C6Server(0l open for e-business; process id is XXXX
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Part 2: Generate Performance Data
In this part you are going to use an open source tool (OpenSTA) to generate load against the

WebSphereBank application that you installed above. The activity that you are generating against the
application will allow you to get a more accurate feel for the data that can be retrieved through Tivoli

Performance Viewer.
_ 1. Fetch OpenSTA repository files.

__a. From a command window on your laptop and CD to a temporary directory.

__b. Get OpenSTA repository from MVS226. Enter the following:
1) ftp mvs226.rtp.raeligh.ibm.com
2) userid: wsuser and password friday
3) cd /etc/LabFiles60
4) bin
5) get open.bank.exe
6) quit

__ . Unzip the repository. Enter open.bank.exe and then enter the path to your temporary directory.

2. Open OpenSTA Commander to execute load on the WebSphereBank application. On your lap top
click Start > Programs > OpenSTA > OpenSTA Commander.

NOTE: OpenSTA is an open source load-testing tool. More information is available at
http://www.opensta.org.

.T.,S; Untitled - Commander
File Tools Help

% Repositary

- Collectors

{:l Scripks
-] Tests

Ready I_ I_ I_ P
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3. Open the load generation scenario within OpenSTA Commander. In the OpenSTA Commander
window:

__a. Set OpenSTA’s repository path. Click Tools > Repository Path.

__b. Inthe Browse for Folder window, browse to <ytd>\OpenSTA (where <ytds is the path ot your
temporary directory and click OK.

4. Set host name into scripts

__a. Open Scripts in Left panel and double click on Create

T.EBANK.TST - Commander 10| =l
Eile Tools Help

@ Repositary

{:l Callectars

@ work
- Tests

Ready l_ ’— ’— A
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__b. Inthe Scripts Molder window select Variables from the menu bar and then Replace in String and

substitute your host name for m mvsXXX.

' Script Modeler - [F0penSTA' test Repository' Scripts, CREATEHTP]
File Edit View Capture Variable Tools Options  Window Help

=10l x|
=12 x|

Dsd s ErAAqc s 2 »R|emnr ! &5 (38|

J Address I

tErowser: TES
fDate : 371972004

Environment

Description ™"

Mode HTTP

Wait UNIT MILLISECONDS
Definitiansl

! Stapdard Defines

Include "RESPON3E_CODES. INC™

Include "GLOEAL VARIARLES.INC™

CHARACTER*512 T3EFR_AGENT
CHAPACTER*Z56 HEI3AGE

Integer USE_PAGE_TIMERS
Timer T_CREATE
CHARACTER*1024 cookie_1 0O

CONSTANT DEFAULT HEADERS = "Hos(:
"Mozillas4d.0 [compatible; MSIE P
"ET CLR 1.1.4322)"

] fdae™> NT 5.0; 0" &

"d793E£8b4obe00cEdE-27752ebE209350354%ea0al0c8413E3 DL

<] I

WSy Yoy raleigh. ibm. com: 9030-JUser-

CONSTANT 3_cookie_1_0 = "IBMISFP=c0350065b17511d733E8b4obe00c25d8-c039006!

pl HT ML | Structure 4 | rI

Ready

gtz [ [ 4

___c. Save and exit modeler.
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5. Repeat for step 4 for the WORK module.

T.EBANK.TST - Commander -0l x|
File Tools Help

@ Repository

i1 Collectors

Ready l_ ’_ ’_ A
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6. Execute load against the WebSphereBank application. In the OpenSTA Commander window:

__a. Open the Bank test. Expand BANK and double-click on BANK. The scenario will open in the
right panel (see the screen capture below).

T.EBANK.TST - Commander

_ (ol ]
Eile Tools Test indow Help 5'
=& mal|=
@ Repositary = =
(2 Collectors ED Configuration | ¢ Moritoring | Jild Resuts |
I:l Scripts
= Tests Test Descrption I
Lo R
= Task Group |Start |Status |Hnst |\-'Lls |Task1 |Task2 |Task3 |i|
[ Batk_t @ Immediate O Enabled =B localhost §&5 9 CREATE 9 woRK

-
1| | 3

Mo Propeties Available

Ready

T

__b. Execute the scenario. Click Test > Execute Test.

IMPORTANT: The scenario will execute for 45 minutes. If the scenario ends before you finish the
lab, execute the scenario again.
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Part 3: Using Tivoli Performance Viewer

In this section you will learn where the Tivoli Performance Viewer integrate client is located within
WebSphere’s Administrative Console. Additionally you will use TPV to monitor the WebSphereBank
application running on your application server.

1. Open the WebSphere Administration Console. Open an Internet Explorer window and type
http://<HOST NAME>:9080/ibm/console.

__a. Inthe User ID field, type wsdemo and click Log in.

2. Navigate to Tivoli Performance Viewer. In the Administrative Console’s navigation panel, expand
Monitoring and Tuning > Performance Viewer and click on Current Activity.

In the right panel you will see a table with a list of servers that can be monitored from the
Administration Console (see the screen capture below). From this panel you are able to start/stop
the performance monitoring process. When monitoring is enabled on a server, the PMI data that the
server is generating can be collected and viewed within the Administrative Console. By default
monitoring is not started on your application server, which means that no PMI data is actually being

collected.
Tiwoli Performance Yiewer FiE

Tivoli Performance Viewer

Server selection for Tivoli Performance Yiewer,

Prefarences

Start Monitaring Stop Monitoring
| [

Select | Server & Mode % Type & Warsion Collection Status

@ CEServardl CENodel SEFars &.0,1.0 Inactive
Total 1
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3.  Start monitoring your application server’'s PMI data. Select the check box next to C6Server01 in
the table and click Start Monitoring.

Tivoli Performiance Yiewer w=

Tivoli Performance Yiewer
Server selection faor Tivoli Performance Yiewer,

Preferences

Start Monitoring Stop Monitoring
k| [
Select | Server Mode I Type o Version O Collection Status I
F CeServerfl CaModel Servars £.0.1.0 Inactive
Total 1

__a. Verify that the following message appears at the top of Tivoli Performance Viewer panel.

B Meszages

S Monitoring has started for server zerverl on node
ZkservermZModend,

4. Open the Tivoli Performance Viewer panel for C6Server01. Click on C6Server01 in the table. The

Tivoli Performance Viewer will open in the right panel for C6Server01 (see the screen capture
below).

Tivoli Performance Yiewer > ChServerd 1

Tha parformance data for this servar

/_R T Tom Mndule(s]_l_l w\ F More information about thiz page \

= ¢BServerd] | L start Logging |
.ﬂ.l:lw.snr e ,,?,
1+ Seftings - -
~ ~
[ Summary Repars Select | Mame 2 Application 2
[ F'E!I'I'ﬂll‘r‘lamf Modules EunntInitijnr lrconzole # adrrfriconzal
Dezalect all itemns | HodeSyncitatus | oneonzcle #adrmfnconszal

SecureCleanup | ~lnconzole #adrmnconsol

action lnconzole # adrfnconszal

Total 4

\. /N /
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___a. The Tivoli Performance Viewer is made up of two regions (highlighted in the screen capture
above). The following describes the different sections labeled in the screen shot above.

2005 April, 26

1) The panel on the left allows you to select the different views and settings that are available.
From this panel you can access the following functionality:

Advisor — Provides tuning advice based on the collected PMI data from your server.

Settings — Gives the user control over the PMI collection and logging.

Summary Reports — Predefined reports that allow you to quickly analyze your server’s
performance. The different reports that are available are described below:

Servlets — Displays total requests and average response time data for all of
the Servlets that are currently gathering PMI data.

EJBs — Displays number of method calls and average response time data for
all the Enterprise Beans that are currently gathering PMI data. Data is
grouped according to bean name.

EJB methods — Displays number of method calls and average response time
data for all the Enterprise Beans that are currently gathering PMI data. Data is
grouped according to method name.

Connection Pool — Displays pool size and percentage of pool in use for data
sources that are actively collecting PMI data.

Thread Pool — Displays pool size and number of active threads for the
different thread pools within WebSphere (if they are actively collecting PMI
data).

Performance Modules — List of available PMI modules on your server.

2) The panel on the right displays the item that is selected on the left. By default the Servlets
Summary Report is shown.
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5.  View the EJBs Summary Report. In the left panel, expand C6Server01 > Summary Reports and
click EJBs. The EJBs Summary Report will load in the right panel (see the screen capture below).

Servlets Summary Report

More infarrmation about this page

Start Logging

Select | Mame & Application Total Requests

EventInitializer | |qconsole#adminconsole war| O

ModeSyncStatus | | qconsole#adminconsole war| O

SecureCleanup | |nconsole#adminconsole war| O

action

[lnconsole#adminconsole war| 83

Total 4

__a. Monitor the summary report until you are satisfied with what you see.

6. Load the Servlet Summary Report again and filter the table for only the WebSphereBank
application’s servlets.

__a. Inthe left panel, click Servlets. The Servlets Summary Report will load in the right panel.

___b. Unhide the filter dialogue. Click the Show filter function button (circled in the screen capture
below).

Start Logging |

Zel{Show Filker Function

__c. Filter the results. Fill in the following values and click Go.
1) Filter: Application
2) Search term(s): *bank*

__d. The Servlets Summary Report will now only show values from the WebSphereBank application
that we want to monitor.

7. View the collected PMI data for WebSphere’s JVM Runtime and the WebSphereBank application’s
EJBs.
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__a. Inthe left panel, expand C6Server01 > Performance Modules > Enterprise Beans and select
the check box next to bank jar.

Refresh | View Modulefs) |

= CEServeri

Advisor

Settings

Summary Reports

Ferformance Modules

=H | Enterprize Beans
EWethhereElank#u“-Ieh

& =H

[ ] JDBC Connection Pools

[ ] JoA Connection Pools
[ JvM Runtime

m

Fa

Select | Mame

lole, enviranrmentaboutjzp
lyironment/cheatsheets.jzp
| nzervice/paginglayout.jzp
lruersCallectionLayout.jzp
fispfbannerjzp
fispffooter.jzp

fispfhore.jzp
fispfsidemenu.jsp

fispftemplate.jsp

s
et

Application
lneconsole#adrminconsole.wa
lneconsole#adrminconsole.wa
lneconsole#adrminconsole.wa
lneconsole#adrminconsole.wa
lpank#webSpherebankweb
lpank#webSpherebankweb
lpank#webSpherebankweb
lpank#webSpherebankweb

lpank#webSpherebankweb

___b. View the selected module. Scroll the left panel up and click View Module(s) (see the screen
capture below). The right panel will display a graph containing the WebSphereBank application’s

EJB PMI data.

Refresh |[| Miew Modulels) |]

= serer
Advisar
Settings
=F Summary Reports
Senets
ElBs
EJB Methods
Connhection Poal ]
Thread Pool
[=F Performance Modules
=H | Enterprise Beans
[v] trade#tradeEJa jar

[ ] JDBGC Connection Poals

=] IIZIB
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Mare infarmation about thiz page

Start Logaging
1000
800 -
oy 600 -
it ]
=
@
~ 400
200 - &
SESSSSNENENSSENNINERSENRERESNNNERSRERES
&
0.0 $04000000000000 00000000000 0-004 0000000004
1:40:59 PM1:45:52 PM 1:50:45 PM1:55:38 PM2:00:31 PM
Time
Reset To Zero | Clear Buffer | Migw Table |

__c. Select the JVM Runtime module. In the left panel, select the check box next to JVM Runtime.
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[ ] JDBC Connection Poals

FPaools

EAER e |

|_ Sernvet Session Manager
—1 - . - .

__d. View the selected modules. Scroll the left panel up and click View Module(s). The right panel
will show a graph containing both the WebSphereBank application’s EJB and JVM Runtime PMI
data.

__e. A composite graph will be displayed in the right panel that contains data points from both the
WebSphereBank EJBs and JVM Runtime modules selected in the steps above (see the screen
capture below).

Start Logging |
100.0 - Statistics
# trade#:Creat
80.0 F :
¢ trade#:Remc
& trade#:Read
@ 600 F = JVM Ru:Heg
% p JVM Ru:Use
= 400 + & JVM Ru:Upl
0.0
1:43:59 PM1:48:52 PM1:53:46 PM1:58:39 PM2:03:32 PM m
Time
Feset To Zerao | Clear Buffer VWiew Table
:”i"-_l__l..hl____ .'-r-l..- I = 1 el
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__f. Scroll the right panel down to view the additional PMI metrics that are being collected but are not
being displayed. Rows that have a check mark next to them are currently being displayed in the
graph above. To display additional data points within the graph, place a check mark next to

performance data that you want to view.

RUNREVR Y

KiOOo|io|oio|d

<

Reset To Zero | Clear Buffer | View Table |
Select| Marme Value Crala Update
wf CreateCount @ 10.0 |1.|:I
wf RermowveCount @ 0.0 |1-DE2':|
o/ ReadyCount @ 0.0 |1-':'
wf MethodCallCount (Z) 2755272,0  |1.0E-5
wf MethodResponzeTirme (Z) 0.45561098 | [100.0
wf PooledCount (7) 256.0) (0.1
v MessageCount @ 0.0 |1-DE2':|
o PassiveCount @ 0.0 |1.I:IE2I:I
wof MethodReadyCount @ 10,0 |1.EI
wf HeapSize (Z) 151870.0| [1.0E-4
wf UsedMemory (7) 105979.0| |1.0E-4
wf UpTime (Z) 34310, |0.01

v

Scaled
Value

i0.0

0.0

0.0

27.99272

45.5361092

25.6

0.0

0.0

10.0

15.126999

10.397599

34.,309998

If you see more ar fewer available statistics than expeded, check that yaur PMI level settings
are set appropriately, Perdformance Monitoring Infrastructure settings

NOTE: A tabular view of the data that is currently being displayed in the graph is also available. To access

the table, click View Table below the graph.

__g. Monitor the graph until you are satisfied with what you see.

__h. Optionally add or remove performance modules to or from the graph and examine the data that
is collected.
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Part 4: Modifying PMI Settings

In this part you will modify the Runtime PMI settings to include additional PMI data that is not collected
under the Basic PMI setting.
1. Navigate to the PMI configuration panel for C6Server01.

__a. Inthe Administrative Console’s navigation panel, expand Monitoring and Tuning and select
Performance Monitoring Infrastructure (PMI).

B Monitoring and Tuning

Performance Monitaring
Infrastructure (PRI

Fequest Metrics

B performance Wiewer
Current &ctivity
“iew Logs

__b. In the right panel, select C6Server01.

__c. By default the Configuration tab is shown. Changes made within the Configuration tab are
persisted out to the master repository but will not take effect until the next restart of the server.

__d. View the settings that are currently in effect. Click the Runtime tab (circled in the screen capture
below).

Performance Monitoring Infrastructure (PMI)

Performance Monitoring Infrastructure (PMI) = serverl

onfiguration and Runtime Settings for Perforrnance Manitorir

__e. By default the Basic PMI setting is enabled on C6Server01. You can view the PMI data that is
collected by the Basic setting by expanding the plus sign under Basic (circled in the screen
capture below).

Configuration

(Ol

brovides baszic monitoring [J2EE + Top statistics)

Enterprise Beans,MethodReadyCount
Ernterprise Beans, PassiveCount
Enterprise Beans.ReadyCount
Enterprise Beans, CreateCount
Emterprize Beans. MessageCount
Enterprise Beans.MethodZallCount
Enterprize Beans, MethodResponseTimme IE‘

i~ Evtended

__f. The entries contained within the list are the PMI counters that are currently enabled on the
application server. This means that WebSphere is actively collecting data on these counters and
the data can be viewed within Tivoli Performance Viewer.

2. Use WebSphere’s fine grained PMI control to select specific PMI data under the JVM Runtime
module to collect.
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__a. Inthe right panel, select Custom.

C A
All statistics are enabled

Frouides fine-grained control to zelectively enable statiztics

__b. In the right panel, expand C6Server01 and select JVM Runtime.

=F servert

SIB Service

Enterprise Beans
Dwhatmic Caching
JDBC Connection Pools

HAManager
JCA Caonnection Poaols

[ JY Funtime }

[+ Ohject Pool

HEEBEHEBE

1

__c. Enable the collection of FreeMemory PMI data. Notice that all of the JVM Runtime module’s
counters are enabled except for the FreeMemory counter. To enable the collection of free
memory data, place a check mark next to FreeMemory in the table and click Enable (note
your image will be significantly different and FreeMemory is not present).

' Enable ) Cizable |
i

) (@

Select| Counter & Type O Description O Status

The free mermaory
[in KBytes] in the
Java virtual

rmachine run time.

FreeMernory | CountStatistic Dizabled

The total memory

3. View the FreeMemory counter within Tivoli Performance Viewer.

__a. Navigate to Tivoli Performance Viewer. In the Administrative Console’s navigation panel, expand
Monitoring and Tuning > Performance Viewer and click on Current Activity.

__b. Open the Tivoli Performance Viewer panel for C6Server01. In the right panel, click on
C6Server01.

__c. Scroll the window with the graph down until you see the list of PMI counters underneath it. Notice
that the JVMRuntime: FreeMemory counter is now in the table and being collected (see previous
note).
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[ wf MethodReadyCaunt (7) 100 [1.0

v wi HeapSize (7) 209022.0 |1.0E-4
E { FreeMemary (Z) £4869,.0 [0,0010

v wf UsedMemory @ 144352.0 [1.0E-4

v wf UpTime (7) 43330 [0.01

r o oo || ' 1 1 o ' o

NOTE: Since you made the change to the runtime configuration and not WebSphere’s master repository,
the next time the server is restarted the FreeMemory counter will not be collected. You would either have
to re-enable the counter again, or edit the PMI configuration and persist the changes out to the master
repository.

__d. Monitor the graph until you are satisfied with what you see.

__e. Optionally enable additional PMI counters in the other performance modules.

2005 April, 26 IBM WebSphere Application Server V6 — Lab Exercise Page 18 of 22

WASv601_zOS_TivoliPerfViewer.doc



© Copyright IBM Corporation 2005. All rights reserved

Part 5: Recording and Viewing Log Files

In this part, you will use TPV to first record a performance log file. After you have recorded the file you will
open the log file and play it within TPV.

1.  Start logging collected performance data to a log.

__a. InTivoli Performance Viewer’s navigation panel, expand C6Server01 > Summary Reports and
click Servlets.

__b. Start logging PMI data. At the top of the Servlets Summary Reports table, click Start Logging.

Servlets Summary Report

More inforrmation about this page

[ Start Logging |]

NOTE: Logging can be started from any one of the Summary Report views or the Performance Data graph
or table views.

__c. Verify that the following message appears at the top of Tivoli Performance Viewer panel.

LStart Logging

Logging has started far server serverl on node ZkservermZModeOl,

__d. Wait five minutes for the performance logs to accumulate a few data points.

NOTE: You can continue to view collected PMI data while you are logging data.

__e. Stop logging PMI data. At the top of the panel that you are currently viewing, click Stop
Logging.

Servlets Sunimary Report

More informmation about this page

( Stop Logging D

k| [

__f. Verify that the following message appears at the top of Tivoli Performance Viewer panel.

5Stop Logging

Logging has stopped for server serverl on node ZkservermzModenl,

2.  Replay the performance data log.
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__a. Inthe Administrative Console’s navigation panel, expand Monitoring and Tuning >
Performance Viewer and select View Logs.

B Manitoring and Tuning

Performance Manitoring
Infraztructure [PMI)

Fequest Metrics
B perormance Wiewer

Current Sctivity

__b. Specify the log file that you want to replay. In the right panel, verify that Explicit Path to Log
File is selected and click Browse....

__c. By default log files are stored in the <WAS_HOME>\profiles\<PROFILE_NAME>\logs\tpv
directory on your system. In the Choose File window, navigate to the
<WAS_HOME->\profiles\default\logs\tpv directory and select
tpv_server1_<DATE_STAMP>_1.zip. Click Open to select the file.

__d. Replay the log. Click View Log.

View Logged Data
% Explicit Path to Lag File

Specify Path
|C:\WebSphere"-ﬁppSerue|§_____

" cerver File

__e. The log will begin replaying in the panel on the right. There are several controls provided that
allow you to control the replay of the logged data.

12345

« B b » B g

1) Rewind — Rewinds the log to its beginning.

2) Stop — Stops the replay of the log file.

3) Play — Plays the log file.

4) Fast forward — Advances the log files one data point.

5) Jump forward — Advances the log file to its end.
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__f. Navigate to the different Summary Reports. Notice that performance data was also recorded for
these views as well.

__g- Enable the JVM Runtime performance module and view the logged performance data.

3. Logout of the Administrative Console and close the browser window.
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What you did in this exercise

In this exercise, you used the Tivoli Performance Viewer client that is integrated with WebSphere’s
Administrative Console to view performance data that was being collected on your running WebSphere
Application Server.
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