Load Tests Through
Jmeter & Case Study

WIPRO

Applying Thought Presented By

Rupesh Garg &Vamsi Krishna
Pothugunta,

Wipro Technologies.

1 ©2012 WIPROLTD | WWW.WIPRO.COM | INTERNAL



Agenda

n Introduction

E Define Load Testing

E Preparation of test plan for web application

n Recording user actions with Jmeter

E Customizing the test plan

E Summary
Case Study

©2012 WIPROLTD | WWW.WIPRO.COM | INTERNAL



Introduction

e The success of open-source software has been remarkable,
forcing even the largest commercial software vendors to
acknowledge its influence.

 Another major factor is the current economic
environment.

* Open source looks attractive from a cost perspective,
although IT departments are finding out that open source
does not always mean the overall cost of a project will go
down.

* While software licensing costs are reduced by taking up
open-source software which will let the total project
budget go down, same time the expectations around
delivery time, quality, and support do not change.
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Introduction

e Current market conditions have caused software
companies to cut back on spending. This has indirectly
undermined one of the main arguments used by the
commercial software development firms against open
source: quality of support.

* In this document we would like to discuss about the tool
“Imeter” which is from that open source software family.
Apache Jmeter is open source performance testing tool, a
100% pure Java desktop application designed to load test
functional behavior and measure performance.

e |t was originally designed for testing Web Applications
but later it has expanded to test other functions as well.
Jmeter is having almost all the basic features that a
commercial tool is having.
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* Now in the current version (2.8) of Jmeter, it supports
testing the following applications

* Advanced Web Test Plan
e JIDBC

e FTP

* JMS Point-to-Point
 JMS Topic

 [DAP

* [DAP Extended

 Web Services (SOAP).

e TCP
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Definition of Load Testing

Load Tests are end to end performance
tests under anticipated production load.
The objective of this test is to determine
the response times for various time
critical transactions and business
processes and ensure that they are
within Service Level Agreements (SLAS).
Load tests also measures the capability
of an application to function correctly
under load, by measuring transaction
pass/fail/error rates.

There are various kind of Load tests,
varies depending on the pattern in
which they are executed against the
application.
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Definition of Load Testing cntd.,

Here comes various phases in
performance testing.

e Requirements phase:

In this phase initial details were
gathered regarding application &
scope of testing activities.

Test Goals & Objectives

Test Entry & Exit criteria

Defining or taking already existing
SLA’s

Analyzing software & Hardware
requirements
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e Definition of Load Testing cntd.,

Planning Phase:

* Preparing Test plan & Strategies.
e Choosing Testing & monitoring tools.

* Finalizing the critical scenarios, work load design, Test
scripts & design of scenarios.

e Test readiness review.

Environment Setup

e Setting up test bed as per the requirements.

* Involves installation of tools, access to environment etc.,
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* Definition of Load Testing cntd.,

Execution Phase

e Setting up the test data required for execution.
* Performance test scenario execution.

* Analyzing the test results.

* [dentification of bottlenecks.

e Generate performance analysis report with all the performance
attributes of the application.

* This is iterative phase, depends on how the application is responding.

* [fthe SLAs are met then proceed to next phase.

* Else repeat the same tests after the fix provided based on the analysis.
 Completion phase

* This phase involves creation, submission & acceptance of the final
performance test report.
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* Definition of Load Testing cntd.,

* Below image shows the pictorial representation of phases in order.

REQUIREMENT PHASE

& & & & @

Requirement Study

Project Initiation

Analyzing Test Goals and Objective
Determining test scope

Analyzing HW and SW:>

» Test Initiation Checklist

requirements.

EXEC UTIE'DN

PHAS

+ Performance Test Scenario [ Script

Execution.

= Collect the Data.
= Analyze the Data.
= Problem Inwvestigation like bottlenecks

(memory, disk, processor, process,
cache, network, etc.) resource usage
like {(memory, CPU, network, etc.,)

+ Generate the Performance analysis

reports containing all performance
attributes of the application.

» Create Recommendation report based

on the analysis.

=« Repeat the above test for the new

build received from client after fixing
the bugs and Implementing the
recommendations

PLANNING
PHASE

+ Test Plan, Test strategies.

+« Selection of testing tools.
Generating Test Scenarios
/Scripts.

* Reviewing the test documents
and Base lining.

« Test Readiness Review

<:. Test readiness review.

ENVIRONMENTAL
SETUP

Set up the environment as per
the requirement
Installation of OS and software

and testing tools

COMPLETION PHASE

Performance

Test Report Generation
Updating test documents
Post implementation review
Project completion checklist
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3. Preparation of test plan for a web application:

11

* In this document we are providing the
detailed information about performance
testing of a typical web application. Process
will be the same as explained in the previous
section.

e Various elements are available in Jmeter tool
through which you can design your test plan
based on the requirement. It holds all the
elements of the test designed.

e These elements are listed in this document
keeping HTTP/HTML protocol in mind.

©2012 WIPROLTD | WWW.WIPRO.COM | INTERNAL



3. Preparation of test plan for a web application cntd.,

e Test Plan:

File Edil Aun Opfions Help

¥ {& [l==tFhn
7 JF tvesd o | TestPlan
¢ I HTTP Froy Seuer | |Mama: [Tast Flan
o 3B Rocordng Conscion 1 lcommenis
o= Reeeding Tomeol :
i HTTP Raguesd Detakz ! User Lafined Yariables
B2 i Roseabe Tre / Mama: | Vallg
[ vorienzn A

01

[ Purs Thiread Groaifes ConseciThsehr {).e. mib drope one ot a limne)

| [ Fmctional Test Mok (Le. save Hespanse Duta and Sampler Data)
Selacling Funclional Tast Mode may adversaly afiac] pefomance.

Add directory o jar in classpath | Browse.. || Delete || Clrar |
. Librany
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3. Preparation of test plan for a web application cntd.,

e 3.1 Thread Group:

This is the basic
component which
accommodates all the test
elements in the test plan.

In thread group provides
option to mention the
number of users or threads
we want to emulate and
the rate at which they
need to hit the server
which we are testing and
the number of iterations
the users were supposed to
run.

Thread Group

Mame: |Thread Group

-Action to be taken after a Sampler error

® Continue ) Stop Thread ' Stop Test

~Thread Properties

Humber of Threads (USers): |1

Ramp-Up Period {(in seconds): |1

Loop Count: || Forever |1

[[] Scheduler
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3. Preparation of test plan for a web application cntd.,

14

* Even we can schedule the test. Please check the scheduler box
so that it will list the options when to start and stop the test or
you can directly give relative start and stop time.

Thread Group

Hame: |Thread Group

Comments:
Action to be taken after a Sampler error

@ Continue O Stop Thread O Stop Test O Stop Test Now

~Thread Properties

Number of Threads (users): |1

Ramp-Up Period (in seconds): |1

Loop Count: [_| Forever |1

Scheduler

~Scheduler Configuration

Start Time |2EIEI!§IJ'1 25 12:14:52

End Time |2EII:IQI1 2mg12:14:52

Duration (seconds) |

Startup delay (seconds) |
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3. Preparation of test plan for a web application cntd.,

e 3.2 HTTP Request

o | 01
efaults
o || HTTP Request Defaults
HTTP Proy Server ;
Recording Cortrol

This element lets you set default |

values that your HTTP Request o] sommmeoe i A

controllers use. For example, if | oo cmmmte——

you are creating a Test Plan | —— |
with 25 HTTP Request s -
controllers and all of the |
requests are being sent to the
same server, you could add a
single HTTP Request Defaults
element with the "Server
Name or IP" field filled in.

Then, when you add the 25

:| Weh Server Timeouts (mill

27 [Include Equ.

c=z
==

HTTP Request controllers, | Grame ottt e
leave the "Server Name or IP"

field empty. The controllers

will inherit this field value

from the HTTP Request

Defaults element.
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3. Preparation of test plan for a web application cntd.,

16

e 3.3 Listeners to View &
Store the Test Results:

e Listener is the component which
is used to see the response times
and the content, please do add
the specific listener based on
your requirement adding
needless components to the test
plan is not recommended.

» Listener used to debug the test

script you recorded is view
results tree. Where in which, you
can see the request and
response. Even it is handy while
doing any correlation.

hle kAl Hun Options Help

-

1 ) sencvs 1.,
¢ B St View Results Tree
o= G Cnce Unly Coroler ?vlnme: ‘\fievr Results Tree |!

Qﬂ Servrelendths

Q@ zerveesenins

%, Hummary Repot
E C3Y Dae Zet Coniy
[ WirkBznch

! Filzname ‘

f -
l ..jR-aque;tfurSe;smr\DJ

LCommiants:

Write resutts to file/ Read from file

| | Browse.. |Lugmisplay0nv. [CIErrors  []Successes

rSampIcl result | Request chsponscdaia ”
I_ Il i lI

=waselUsernzme | oken wil d="Usemame [okzn-2/ U114

lminszovsu="nt e oasis-oper omiess 20140010 asle- 200401 wss-wasecuity Uity | 0
e

swezallsamarerappinstt-hvzsaUzarames
“wrsse saan0d

- Tyne=" 000 0AS1-008N,0NAS 72004101 103S1- 200401 -Wes-USErTame-aken-pranle- 1, %
f PasswordText =Anpinstdt=iwase Password=
A shwsselsememeTakens

A e ey

<lznzpa v Haaters

| «snaenvEads

e pesassions

=lsnzpeBocy=

|<laanent Envelone=

o cockies|

“{Remest Hearers:

“|sPAction:

f Conng:tion: dase

User-Agenl cakarls Cornrnuns-HU G ier 3.1
I Host 17214 188,208

| Contert-Langth: 833

]5 Contert-Tipe: teethenl; charset=utf-8

&
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4. Recording user actions with Jmeter:

17

First to follow is add a thread group to test plan, add a
non test element HTTP Proxy server to work bench.

The purpose of HTTP Proxy server is to capture the
request sent to server you are accessing. Give the port
number as 8080 and select the target controller in
which you want to collect the requests.

Now move the HTTP Proxy server to your test plan.

Next step is to add HTTP request default to your test
plan.

In HTTP request defaults, for “server name or Ip” give
the Ip address or domain name and give the port
number in the port field.

Give the path in the field path. Please observe in the
below given snapshot.
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Recording user actions with Jmeter cntd.,

File Edit Bun Options Help

(%~ & TestPlan
¢ E‘ Thread Group
!} HTTR Proxy Server
o ,_') Recaording Caortraller

HTTP Request Defaults

MHame: |H'I'I'F‘ Request Defaults

Comments:
TP et otk ———
View Results Tree r\iieh Server Timeouts (milliseconds)
\WorkBench Eenrer Name or IP: |1 T218.126.144 |Purt Number: | Connect: Response:
. HTTP Request
Protocol {default hitp): Content encoding:
Eath: |Ise|fcareILanding.jsp‘? I |
rl
Send Parameters With the Request:
Mame: Walue Encode? |Include Egu..
WMEISDON 9716498955 Ll

[_] Retrieve All Embedded Resources from HTML Files
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Recording user actions with Jmeter cntd.,

LR AT [n Opiinks  [IRp

* Things rounded in blue line -
are test plan, server or IP, P

| HTTP Proxy Server

Neirm; HTTF Prosy Survur

¢ ,y Revurding Cui Lroler

b I e oo
port number in HTTP o
request defaults component.

Now open internet explorer
window. Go to internet
options = tools 2 LAN

| Comments:

& pg"" el e Landing.eo

e T T T T M M M M

el erelews Ny eshiey
sselcaaienu bl ontert o)
el miwri ol js
wabeaeerinT_uen, js|
wefraeiieniveeallsp.
walramenirosyd 2
el e tewriekae e ney

v eiwnibabeantert

il [ Pt; 3080 | ticanpt HTTPS Spuling OpliunuILH.ruuluhslliuu:|

S SR YR

r Tusl plan cunlenl

Iaryet Canrnllar | Ibrear Grnup s Rerording Confrnllar | v | [Tnuping: ||ln nit (I SAmplere

[]Camre HTTP Heatlers [ Add Assortians [ Reged marching

11T Sampler gettinge
Twne: HTTM Roiues

¥ | || Redirect Awormailcaly || Follow Redirccts v |Use Keopive || Ratrleve All Embetded

settings give server as local vl ||| SOt
. R el T lech ) Inchude: | | Exchltle:|
host or the machine on P s || ——r

which you are doing
recording, port as 8080 and
click ok.

Go to HTTP Proxy server and
click on START button. Now,
open internet explorer and
give the URL in the browser
and click go. You can
observe the request would
be captured under selected
target controller.
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Recording user actions with Jmeter cntd.,

20

e Things rounded in blue line are the captured
requests under selected target controller.

 Now add a listener based on your
requirement to see the response times and
response content. Listener is the component
which is used to see the response times and
the content, add the specific listener based
on your requirement.
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5. Customizing the test plan:

21

5.1 Parameterization or Data driven Testing:

 When testing any applications, you may want to
check how the application performs the same
operations with multiple sets of data. For example,
suppose you want to check how a Web site responds
to ten separate sets of data. You could record ten
separate tests, each with its own
set of data. Alternatively, you can create Data Table
parameters so that your test runs ten times, each
time using a different set of data. This way of setting
parameters is called parameterization.
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Customizing the test plan cntd.,

22

* Fvery load test should at least require parameterization.
Parameterization includes passing different types of data into
the application to emulate the real world users
performing/entering different values.

* The above can be implemented in Jmeter with the help of CSV
Data set configuration element.

* First we have to identify the value that needs to be
parameterized.

e Then replace the value with a variable in the respective HTTP
Request.

* As shown in the below snapshot. Select the http request in
which the value need to be parameterized. Syntax to be
followed for naming the variable is

* Ex: S{variablename}.
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Customizing the test plan cntd.,

File Edit Run Options Help

o/n

-

¢ [0 TestPlan 555

¢ . 555 sctivation Request

il 555 Request
o
L) Constart Timer

il c3v Data Set Canfig
%‘;‘ Wiew Results Tree
’%& Agoregate Report

D WinrkBench

HTTP Request

Hame: |555 Activation Reguest

Comments:

~Web Server Timeouts (milliseconds)

Server Name or IP: [10.105.98 33 |Port Number: ’@ IVConnec‘t: ’: Response: ’:
~HTTP Request

Protocol {default http): |hitp Method: = Content encoding:

Path: |IAirceITransformationEIProxyServicesIOrderProxyIB.DICreatePrepaidSubscriberServiceICreatePrepaidSubscriberSer\rice?

Redirect Automatically Follow Redirects Uise Keephlive Use multipartform-data for HTTP POST

Send Parameters With the Request:

Mame: “alue EnE e? [nclu EEqu..
senderbsisdn FiAVAgency_Aud_Msisdn} L v
texthessage T witnesssizdnt Buccess ${Uniguel D §iyitn. [] [v]
Transld F{Tranzld_444} L v
5C $SC) L] v]

Send Files With the Request:
File Fath: [Parameter .| MIME Type:
| Add | | Browse... | | Delete |

~Optional Tasks
[ Retrieve All Embedded Resources from HTML Files [ | Use as Monitor || Save response as MD5 hash?

Embedded URLs must match:

23
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Customizing the test plan cntd.,

After replacing the value
with variable add CSV data
set config element to the test
plan.

Go to CSV data set config
element.

Before File name please
provide the location of the
data file where it is placed.

Provide the variable names
which are parameterized
before variable names.

Delimiter used in the file
should be mentioned before
delimiter field.

File Edit Run Options Help

0/0 1]
o [ restren e :
P B 555 dotvetion Remest CSY Data Set Confg
Esssmwest ig Name; |CsvDataSetCnnﬂg
o W s st Femest | | Comments:
L st e | ~Configurethe CSV Data Source
? Filenamed P ath}550ummmiTalJseF orGag csi ]
1, Wiew Resuts Tree : :
. .. File encodling:
\ AugretrteRepor | | Variahle Names (comma-delitited) witnessMsisdn]JmqueID,WitnessName,SubscriberMsisdn,TransId_ddd
DWorkBench 7 i B
Delimiter (use ' for tahy: |,
Mlow quated data?, False v
Recycle on EOF % True v
Stop thread on EOF 7. False v
Sharing made: Al threads v
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Customizing the test plan cntd.,

5.2 .Verification Points or

assertions:

Some times while doing
performance testing you
need to validate how the
application is giving the
responses under load. To
validate the responses
there are some elements
provided in Jmeter those
are called as Assertion
elements. Different types
of assertion elements are
available based on the
type of response you are
s validating.

File Edit Run Options Help
0/0
¢ Qlasc ) )
o= :’ Request For DND Service Response Assertion
; Request For Start DND Service Name: |RESPU"39 Agsertion
- : Request For Stop DD Service Comments:
o~ B Reauest Far PUK Service i| Which samples totest
-EB 1 GPRS Sefting (® Main sample only () Sub-samples only () Main sample and sub-samples
B For WS Sett |
- 2 i :| -Response Field to Test
o B Recuest For WAP Setting H
o . Request Far BILL Service | ® TextResponse () URL Sampled () Code O Message () Headers | | lgnore Status
o= B Request For INBILLED &t
g TER GRS i Pattern Matching Rules
o g Request For A b
? B Reuest For P @® Contains ) Matches () Equals ( Substring [ | Not
Req For P H
% b ;| PatternstoTest
¢ Recy For Pay) :
; ‘ Patteins to Test

|
gE ((?=bChegqueth](?s).*Not Available§|{?s)bCashib)
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Customizing the test plan cntd.,

26

5.3. Correlation:

Correlation is the capturing of dynamic values passed from the server to
the client and back. You save this captured value into a parameter, and
then use this parameter in the script in place of the original value and
when it makes requests of the server, send this new, valid value back to
the server.

Correlation is where the script is modified so that some of the hard coded
values in the script are no longer hard coded. Rather then sending the
original value to the server, we may need to send different values.
Correlated data is data which is sent to the Client from the Server, and
later sent back to the Server by the Client.

For example, the original recorded script may have included the server
sending the client a session identification number, something to identify
the client during that particular session. This Session ID was hard coded
into the script during recording.
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Customizing the test plan cntd.,

During replay, the server will
send the client a new Session ID.
You need to capture this value,
and incorporate it into the script
so you can send it back to the
server to correctly identify
yourself for this new session. If
you leave the script unmodified,
you will send the old hard coded
Session ID to the server. The
server will through an exception
as the session id is invalid, or
unknown, and so will not send
the pages that have been
requested.

File Edit Run Options Help

o ) senasms
¢ B service SentsME
¢ MOnce Only Contraller

T W Request for SessioniD

Regular Expression Extractor

Mame: ‘RegularExpressmn Extracior

,O egular Expression Extractor

w ServiceSendzMs

W ServiceSendhhis

’\ Wiews Results Tree

vﬁ-‘ Summary Report

f cov oata set config
D WorkBench

/| Response Field to check

(® Body ) Body (unescaped) ) Headers (O URL () Resy

Reference Name: ESSIONIC)
Regular EXpression: Return=app{{~Apiserget
;| Template: $15
| Match No. (0 for Randamy
Defautt Value: ERROR
T Regular expression

to extract Dynamic
value from Server.
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Customizing the test plan cntd.,

28

Explore the request for which server is sending dynamic responses.
For that request add reqular expression extractor available in post
processors. Mention the variable name into which you want store
the extracted value. Give the regular expression based on the type of
value that needs to be extracted in between left and right
boundaries before reqular expression field. Field Match no
represents the instance which you want to match. If the desired
value is not extracted then the default value will be substituted in
the variable in the above Snap shot ERROR is given as the default
value.

The variable name has to be placed in the subsequent request in
place of dynamic value, so that server will recognize the current
session that extracted in to the variable. Below figure the dynamic
value is replaced with the variable name into which we have taken
the dynamic response from the server.
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Customizing the test plan cntd.,

29

This concludes the
general preparation
of a web test plan
and customization.
There are still more
elements available,
use the elements
based on your
requirements. The
more work Jmeter
doing makes it lesser
accurate so prepare
the test plan
accordingly.

File Edit Run Options Help

0/1 ]

o B sencsms
+ B ServiceSendams
[ M Onice Only Cortroller
¢ W Reguest for SessioniD
/Q Regular Exprezzion Extractor
W SetviceSendSMS
W ServiceSendhis
"!«‘ Wiew Results Tree
"“ Sumthary Report
i8 cov sta 52t Config
D WintkBench

SOAP/XML-RPC Request

Name: |ServiceSendSMS \
Comments:S0APML-RPC Request

URL |hhp:J‘l1D.1 05,98 248:8001 /parlaw21/smsiSendSms
] Send SOAPAction: |
[] use Keepilive

-RPC Data
W B DT S TaIETW ITTUS TUTTOETSET="T
minswsse="hitp:'docs.oasis-open.orghws s/2004/01/0as15-200401-wss-wssecuriy-secext-1.0xsd"s
=wssalzernameToken weuld="UsemameToken-22600973"
minswsu="htpidacs.0asis-open.orghws s/ 200410 ioasis- 200401 -wss-wssecurit: utiliy-1.0xsd"
=wsselsemame=appinstt=iwsse:lsername= |
<wssePaseword
Tipe="titpd0cs.0as1s-0pen.orghvss/2004/01/oasis- 200401-wss-usemame-token-profile- 1. 0#PasswordTes = Appinstd™t=/
ssePasswords
<hwszeUsernameToken=
=g se Security=
=Bession soapmustunderstand="0" xmins="http:ischemasxmlsoap.arg/soapienvelope
mins soap="http /s i porgfsnapienelopels
=Sesswumd=apJ‘Sessmnld=
=[Session=
SYparams=
=l-=param key="com.beawlcpwing plugin.sms.DestinationAddressType. 0" value="typel" f>--=
=l-=param key="tom beawlcp wing plugin sms OriginatingAddress Type" value="type0" i>--=
=f¥params=
=js0apenvHeader=
=g0apeniBody=
<locgendsmss
<locaddresses=tel 92000001 34=iocaddresses>
<lnc:sendertamestel Aircel</loc:senderilame:
slocmessage=Hello World=locmessane =
<lloc:zendSms=
=lsoapenvBody=

|»

<

=isnapenvEnvelopes

Filename | | Browse... |
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6. Summary:

Overall as an Open source tool, it provides almost all
the features that a commercial tool is having currently
in the market. This tool will be very handy for small
and medium budget projects where budget allocated
for the tool licensing is less. Also it is easy to learn and
use.
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6. Summary:

31

Pros:

No Tool licensing costs.

Easy to use, especially for the protocols like Web services, FTP,
JDBC.

Testers can easily learn & implement.

Using this tool we can do record & replay the tests.
Correlation & Data driven testing is possible through this tool.

Cons:

As it is an open source tool, support for the tool is not available.
Have to rely on the Apache User manual & Support forumes.
Compared to commercial tools available in the market, usability
of the tool is difficult if you are working on complex web
applications were correlations are more.

Customized results will not be available from this tool.

©2012 WIPROLTD | WWW.WIPRO.COM | INTERNAL



7. Case study:

32

This is the tool we used in performance testing of the key modules
in Aircel Transformation testing assignment through which we
reduced the licensing cost involved in procuring test tools.

The procedure which we followed involves lot of manual
intervention as the application we tested is an integrated
application. The application for which we measured the
performance is given below.

Tool Jmeter emulates retailer and distributor. From the tool
we are sending the request for registration and activation.
Process of registration starts by sending 111 requests
(Registration) which retailer use to do for requesting to activate
services to a new sim. Logging is enabled at various levels to
calculate the response times. Same for activation also but here
the sender will become distributor. Based on the input
parameters it will do the intended action.
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Case study:

33

Here instead of retailer, requests were sent by Jmeter to the
server, excluded network elements. Requests were sent by
parameterising the new sim number. Once the request reaches
esb the transactions we used to measure are

Time at which request reached Esb.

Time at which IVR flag was updated in CRM DB.

Time took to update registration request in activation DB.
Finally messages will be delivered to retailer, distributor
regarding the status of the request.

All the times measured above are manually through the logs from
the respective servers.

The test conducted to measure the transaction response time at
various ends.
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