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How to set up a load test for a Blaise 5
web survey with JMeter



What is JMeter

= Apache JMeter™ is an application for load testing functional behavior and
measuring performance

= Simulates a group of users sending requests to a server
" Monitors the server responses

" Logs information about the performance of the server
= Open source

= Java application
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Installing JMeter

= Download and install Java 8 from
https://www.java.com/en/download/manual.jsp

= Download apache-jmeter-5.6.2.zip from the Apache JMeter website
https://dlcdn.apache.org//imeter/binaries/ and extract it to your desired
location

= Download plugins-manager.jar from https://imeter-plugins.org/install/Install/
to the ..\lib\ext directory

= Start JMeter with ..\bin\jmeter.bat
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https://www.java.com/en/download/manual.jsp
https://dlcdn.apache.org/jmeter/binaries/
https://jmeter-plugins.org/install/Install/

Installing BlazeMeter Chrome Extension

= Records HTTP requests to a server

= |nstall the BlazeMeter Chrome extension from
https://chrome.google.com/webstore/detail/blazemeter-the-
continuous/mbopgmdnpcbohhpnfglgohlbhfongabi

= Pin the extension to your toolbar

= Create a free account on https://a.blazemeter.com/app/sign-up

" Login and check your username in the extension
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https://chrome.google.com/webstore/detail/blazemeter-the-continuous/mbopgmdnpcbohhpnfglgohlbhfongabi
https://chrome.google.com/webstore/detail/blazemeter-the-continuous/mbopgmdnpcbohhpnfglgohlbhfongabi
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Recording a JMeter script

= Make sure the Blaise instrument is properly installed in the server park
= Open the Chrome browser and open the BlazeMeter extension

= Enter a name for your test

= Start the BlazeMeter recording

= Enter the URL to start the Blaise instrument

= Fill out the instrument with your desired route

= Stop the BlazeMeter recording

= Save the recording as a JMeter file (.jmx)

= Copy the JMeter file from the Downloads folder to your desired location
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The JMeter script

File Edit Search Rum Options Tools Help

£

s@d & D)8+ =% >®

FlightLoadTest_20230929
2. HTTP Header manager

2% User Defined Variables

#% HTTP Request Defaults test plan configuration
)( DMS Cache Manager

24 HTTP Authorization Manager

2 HTTP Cookie Manager

A HTTP Cache Manager

¢ Thread Group load test configuration

?

o= ;"' hitp:Mocalhostflightloadtestapifapplication/start_interview
o= ;"' http:iMocalhostflightloadtestfapifapplication/p1_executeaction

o= _ﬁ‘f http:Mocalhostflightloadtest’apifapplication/p?_executeaction
o= ;"’ http:Mocalhostflightloadtest’apifapplication/p3_executeaction
0= f"' http:fMocalhostflightloadtest/apifapplication/pd_executeaction
o= f"' http:fMocalhostflightloadtest/apifapplication/pd_executeaction

http(s) requests
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Test Plan Configuration: User Defined Variables

= Make sure the right web server is used in your test

= The value is assigned to variable BASE _URL 1

FlightLoadTest_20230929
2% HTTP Header manager :
# |User Defined Variables ;| Name: User Defined Variables
2% HTTP Request Defaults :

T User Defined Variables

& Comments:

){ DMNS Cache Manager =

24 HTTP Authorization Manager | -

2% HTTP Cookie Manager Name: Value

JC HTTP Cache Manager | {[BRSEURL__ Jocanost |
¢ <& Thread Group :
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Test Plan Configuration: HTTP Request Defaults

= To make sure this web server variable is used in all requests in your
script, add the variable to the Server Name or IP field:

¥

FlightLoadTest_20230929

2% HTTP Header manager

2% User Defined Variables

# HTTP Request Defaults

2% DNS Cache Manager

2% HTTP Authorization Manager
2% HTTP Cookie Manager

){ HTTP Cache Manager

¢ “Q° Thread Group

o= =  Test

]

Comments: |

1’ Basic | Advanced

HTTP Request Defaults

Mame: |H'I‘I'P Fequest Defaults

Web Server

S — T AT
HTTP Request

Path: |
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Test Plan Configuration: Remove Unnecessary Config

Elements

25 HTTP Header manager
24 User Defined Variables
3 HTTP Request Defaults

2% DNS Cache Manager

24 HTTP Authorization Manager

24 HTTP Cookie Manager
% HTTP Cache Manager
o= o Thread Group
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Load Test Configuration: Thread Group

= Sett
= Sett
= Set t
= Sett

ne error behavior
ne number of threads (concurrent users)

ne ramp-up period (time it takes to reach full number of threads)

ne number of times or duration that a thread is executed
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Load Test Configuration: Thread Group

Flight_Demauo
2% HTTP Header manager :
2% User Defined Variables Name: Thread Group
2% HTTP Request Defaults :
2% DNS Cache Manager

2% HTTP Authorization Manager

" a

Thread Group

Comments: |
Action to be taken after a Sampler error

K T Sookie Hanager || ® continue  Start Next Thread Loop > Stop Thread (> Stop Test L Stop Test Now
}j{ HTTP Cache Manager
¢ 40 [[hvead Group ;| Thread Properties
o= = Test g
}{ kewalue |HumberofThread5{u5er5:-: 11
(o Summary Report | [Ramp-up period (seconds): 1]

| Loop Count: [ Infinite |‘1;|

Same user on each iteration

[ | Delay Thread creation until needed

[ ] Specify Thread lifetime

Duration (seconds):

Startup delay (seconds):
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Renaming HTTP Requests

= Names of HTTP requests are quite generic (executeaction) and a bit hard
to read

= Renaming helps you keep track of the steps that are executed during a
test run

= Renaming can be done in Notepad since JMX files are actually XML files:

_ guiclass="HttpTestSampleGui" testclass="HTTPSamplerProxy" testname="http://localhost/flightloadtest/api/fapplication/start interview" enahled="true"l
<boolProp name="HTTPSampler.postBodyRaw">true</boolProp:
<elementProp name="HTTPsampler.Arguments" slementType="Arguments":- Replace *
<collectionProp name="Arguments.arguments":>
) Replace | Brdim B = 1= .
<glementProp name="" elementTvpe="HTTPArgument":> Find o Find in Files | Find in Projects | Mark

<boolProp name="HTTPArgument.always encode">false</boolProp> Find what:| tin: / localhost fiohtoat T ——— v| I Find Nt | |
<gtringProp name="Argument.value">{ifguot;FantimeParameterssgquot;:{}, sguot C1liy - 1l |v gedLgu
<ztringProp name="Argument.metadata"»=</stringProp> Replace with: | “ | | Replace |
</elementProp>
</collectionProp> []1n selection | Replace Al |
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Renaming HTTP Requests

¢ g Flight_DEMO
? @ Flight DEMO 2% HTTP Header manager
#% HTTP Header manager 2% User Defined Variables

}{; User Defined Variables )ﬁ HTTP Request Defaults

2 HTTP Request Defaults i
¥ -ﬁ-ThreadGmup ¥ '1?5' Thread Group

¢ = Test iz Test
o ¥ hitp:Mocalhostfightioadtest/ o . flightloadtest
o ¥ hitp:Mocalhostfightioadtest/api/application/start_interview o ¥ start_interview
o= g"’ http:iMocalhostflightloadtest/apifapplication/executeaction o jﬂln:l"' p1_executeaction

o ; [ i icati j :
g# htl]}_.'llﬂ-c:alhﬂst.'ll!mﬂﬂa{lasuap!fapplfcalfmfﬂemt&ad!m . ﬁ‘.r D2_ex teaction

o " hitpMocalhostflightloadtest’apifapplication/executeaction 7 )
7 - I - o ' p3_executeaction

&~ ' hitpMocalhostflightloadtest/apifapplication/executeaction 7 - ;
o ¥ hitp:Mocalhostflightioadtestapifapplication/executeaction o " p4_executeaction
o - |p5_receiptpage
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Modifying HTTP Requests of a JMeter script (manually)

= KeyValue, RuleSessionld, AccesToken, RefreshToken and Parkld are
recorded in the HTTP requests

= These parameters need to be dynamic
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KeyValue (Primary Key)

Problem:

= The KeyValue (PK) is recorded in the HTTP Requests. All simulated users
will use the same KeyValue

"Fields":[{"Name":"Person.IDNumber”,"RouteStatus™:08,"RoleTexts":{"Help":
t residents, and temporary residents for the purposes of work, taxation,
ing licenses, passports and \r\n international ID cards."”,"Que
"1256, "AnswerStatus":1,"SpecialAnswer”:" ", "ValueAsString™: "2" , "MimeType"

Solution:

= Make the KeyValue variable

"Question”:"What is your national identification number?"},"ValueType":{"Da
ype" :256,"AnswerStatus”:1,"SpecialAnswer” :"" ,"ValueAsString” : "S{keyvalue}”,
:8,"Errors” :[{"ErrorKind” :@,"Name" :"" ,"RoleTexts" :{},"InvolvedFields":[],"I
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Adding a KeyValue counter

File Edit Search Run Options Tools Help

i X

ddlonr|EH

fSadX B[+ -~

o [—

Add

K Paste Ctrl+V
K Open...
§ Merge
+ G Save Selection As...
=2
i C Cod
opy Code

Save Mode As lmage  Ctrl+G

Enable
Disable
Teggle Ctri+T

Help

Save Screen As lmage  Ctrl+Shift+G

b

Threads (Users)

Config Elernent

Listener
Timer

Pre Processors
Post Processors

Aszertions

Test Fragment
Mon-Test Elements

» ||| Test Plan

b C5V Data Set Config

b HTTP Header Manager
HTTP Cookie Manager
HTTP Cache Manager
2 HTTP Request Defaults

Bolt Connection Configaration

Counter
2 DMS Cache Manager
4 FTP Request Defaults

HTTP Authorization Manager
JDBC Connection Configuration
lava Request Defaults

Keystore Configuration

LDAP Extended Request Defaults
LDAP Request Defaults

Legin Config Elernent

Random Yariable

Simple Config Element

TCP Sampler Config

User Defined Variables

File Edit Search Run Options Tools Help

ead

& A+ =~

a2k L

o

> “Jeer Defined Variables
- & HTTP Request Defaults

'::&5' Thread Group

y Counter
Mame: |kewalue
Comments:
Starting value |1CIUZ
Increment | 1

Maximum value |

Mumber format |

Exported Variable Mame |kewalue

[ ] Track counter independently for each user

Reset counter on each Thread Group Tteration
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RuleSessionld, AccesToken, RefreshToken and Parkld

Problem:

= The RuleSessionld, AccesToken, RefreshToken and Parkld are also recorded in the
HTTP Requests. However, every user has to receive different Ids and Tokens from the

server.

", "RuleSessionId":"1Bbeebla-3672-49bb-b219-febackal®l47?","s

tyleName" :"Indigo","TargetResolution™:{"Description” :null,"H
"BnlaeTewts" - F"Haln" -

"DefinEdNamE":"","RﬂlETexts":{},"Status":E,"Descriptiﬂn":"PR‘
c

Solution:

= Make the Ids and Tokens variable

= Extract Ids and Tokens from the server response to our start_interview request

= Use them in the consecutive requests we send to the server
"‘DefinedName™:"","RoleTexts":{}, "Status

'y "RuleSessionId”:"${RuleSessionId}”,"S
igo","TargetResclution™:{"Description™
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Adding Extractors

lnmeT

Add Assertions
Insert Parent
Tirner

Cut Ctrl+X

Copy Ctrl+C

Paste Ctrl+V
Duplicate Ctrl+Shift+C
Remove Delete
Open...

Merge

Save Selection As...

Save as Test Fragment

Copy Code
Save Mode As Image  Ctrl+G

Save Screen As lmage  Ctrl+5Shift+G

Enable
Dizable

Toggle Ctrl+T

Help

Pre Processors

Post Processors

Config Elerment

Listener

sicaly [ Follow Redirecs [l Us=

¢Data  Files Upload

" | Path:

eParameters”:{},"ClientFeat

(C55 Selector Extractor

JSOM Extractor

JSON JMESPath Extractor [~
Boundary Extractor

Regular Expression Extractor
J5R223 PostProcessor

Debug PostProcessor

JDBC PostProcessor

Result Status Action Handler
XPath Extractor

XPath2 Extractor

BeanShell PostProcessor

= - FlightLoadTest

>>§ keyvalue
>>§ HTTP Header manager
- & User Defined Varia

' ~p= Test
Gt ¥ flightioadtest
E}-ﬁ-" start_interview

i essionldextractor
- ----- ¥ AccessTokenextractor
- ----- '} RefreshTokenextractor

Ly JSON IJMESPath Extractor

MName:

|F‘.ule5&ssiun1dextractor

Comments: |

Apply to:

Mames of created variables:
IMESPath expressions:
Match Mo. (0 for Random):
Default Values:

() Main sample and sub-samples

© Main sample only () Sub-sampl

RuleSessionId

RenderState. LayoutModelState, RuleSessionId

1
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Adding Extractors

=- FlightLoadTest
‘K keyvalue JSON JMESPath Extractor
>>§ HTTP Header manager Mame: |F‘.ule5&ssiun1dextractor

>>§ Iser Defined Variables

>>§ HTTP Request Defaults e |
=<4 Thread Group Apply to:
[lj o Test () Main sample and sub-samples ) Main sample only () Sub-sampl

"RenderState™: {
"LayvoutModelScate™: {

"ActiveCultureId™: "en"™,
"Aotd diame": "Person.IDNumber"™,
Aot . .
. olame™ : ,
nE e

=": "Large",

"ﬁ‘f fiightioadtest Mames of created variables:

RuleSessionld

7 start_interview

IMESPath expressions:

RenderState. LayoutModelState, RuleSessionId

- K HTTP Header manager

Match Ma. (0 for Random):

1

i b druleSessionIdextractor
- '} AccessTokenextractor

Default Values:

- ¥ RefreshTokenextractor
- ----- '} ParkIdextractor

1. Calling field RuleSessionld

from the

start_interview server response and

extracting the value

2. Assigning value to variable, calling
variable in the consecutive requests

e": "StrictInterviewing",

": false,
'y "9d1f21f2-3f51-4k36-9d94-c828416ced22™,
"gd1f21f2-3f51-4b36-9d%4-c828416ced22",
: "FlightLoadTest"™,

=": "Default"™,
": "Large",
Td": "™263d6998-cb61l-4a%6-82582-8920fbd3022kb",

"y "LocalDevelopment™,
5 ame": "Indigo"™,
"TargetResolution™: {

*)



Adding Extractors

E} ,:"’ http: //perfdient1/fiightioadtest/api/application/start_interview
? RuleSessionldextractor

¥ AccessTokenextractor
- ¥ RefreshTokenextractor

b No Error Page Response Assertion

JsOMN IMESPath Extractor

MName:

Comments:

Apply to:

AccessTokenextractor

(") Main sample and sub-samples (@) Main sample only

Mames of created variables:
JMESPath expressions: Token, AccessToken

Match Mo. {0 for Random): |1
Default Values:
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Adding a Timer

= Set a delay to simulate a respondent’s think time in the executeaction
requests

Add

Insert Parent

Cut

Copy
Paste
Duplicate

Remove

Open...
Merge

Save Selection As...

Ctrl+X
Ctrl+C
Ctrl+V
Ctrl+Shift+C
Delete

Azzertions
Timer

Pre Processors

Post Processors

Config Elernent

Listener

ameters Body Data  Files |inlnad

Constant Timer

iy gl Follow Hedrecs|

L |
e

Uniform Random Tirmer

Precise Throughput Tirmer
Constant Throughput Tirmer

Gaussian Random Timer
JI5R223 Timer
Poisson Random Timer

Synchronizing Tirmer

[ i UT =

BeanShell Timer

T L » T |

¥

= Random number of ms in range 0..99 * Random Delay Maximum +

Constant Delay Offset

[+ 4 FlightloadTest
K HTTP Header manager
x User Defined Variables
eguest Defaults
)Q DNS Cache Manager
K HTTP Authorization Manager
K HTTF Cookie Manager
K HTTP Cache Manager
|'_—‘+-1‘::g Thread Group
= Test
E- o http:/fperfdient/fightioadt
G- http:/fperfdient1/fightioadt
£ http:/jperfeient1/flightioadt

------ ){; HTTF Header manager

- @ Iniform Random Timer

Uniform Random Timer

| Mame: »p |Uniﬁ:nrm Random Timer

Comments:

Thread Delay Properties

Random Delay Maximum (n miliseconds):

100.0

Constant Delay Offset (in miliseconds): | 25000
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Adding a Server Response Assertion: No Error Page

" The server response should not contain the substring ‘ErrorPage’

"= FlightLoadTest 20230929

Response Assertion
= HTTP Header manager

Name: ‘No Error Page Response Assertion
-~ User Defined Variables
_ Comments: |
=2 HTTP Request Defaults
Apply to:

-2 DNS Cache Manager
= HTTP Authorization Manager

O Main sample and sub-samples ®Main sample only O Sub-samples only O JMeter Variable Name to use

 HTTP Coolkie M Field to Test
.x.; ie Manager ©® Text Response OResponse Code OResponse Message
- HTTP Cache Manager ORequest Headers OURL Sampled ODocument (text)

=0 Thread Group R

= Test
& http://localhost/flightloadtest/
=/ http://localhost/flightloadtest/api/app

Pattern Matching Rules

O Contains O Matches OEquals | ® Substring & Not ID Or

.....  HTTP Header manager Patterns to Test

----- ? RuleSessionldextractor Patterns to Test
1 [ErrorPage

----- ? AccessTokenextractor

----- ? RefreshTokenextractor

----- ? ParkIdextractor

----- @8N0 Error Page Response Assertion

*)




Modifying HTTP Requests of a JMeter script

(automatically)

= We can also add the necessary controllers and modify the JMeter script
by using a tool that does this for us:
ModifyJMeterTest.exe

= Built by the Blaise team
= CMD line application

IE:\USEFEEE1aiSERDEEktDp\DemD\MndiFylﬂeterTESt.Exe E:\UEEPS1E1aiSERDEEktnkaemDRTEEtl.jmx'

= A modified JMX file will be generated with *_ m’ added to the filename
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= ModifyJMeterTest.exe has added a counter called keyvalue...

File Edit Search Run Options Tools Help

fTsad Loal+ =

B a FlightLoadTest
)(HTTPHeadermanager
} )<UserDeﬁnedVanables
- J& HTTP Request Defauits
+ )& DNS Cache Manager
+ & HTTP Authorization Manager
; )<HTTPCookleManager
)<HTTPCad1eManager
EJ <0 Thread Group
E-; Test

o Summary Report

Exported Variable Name keyvalue

—

[[] Track counter independently for each user

Reset counter on each Thread Group Iteration

= ... and has replaced the key values in the server requests with a variable

tatus”

l"what is your national idengifd

":{"DataType":256,"

:1,"SpecialAnswer”:""§"ValueAsString"”: "${keyvalue}" }"MimeType" :null, "Fi

orKind":0,"Name":"","RoleTexts :

sSuppressed”:false,"”



= The tool automatically extends the start _interview HTTP request with
four JSON JMESPath Extractor actions for the RuleSessionld, AccessToken,
RefreshToken and Parkld

= [t automatically assignhs those to variables which will be used in the
successive requests



HTTP Request Before

{"Titie"'"Flight Survey“},"St;tus"'3 "Descrlptlon"'"FllghtSurvey","Text"T"FllghtSurvey"} {"Kind":8,"Name": "PRIMARY" , "IsActive” :true,"CanBeActive™: trueJ“LccalName"'"PRIM&RY" "DisplayName™:
"PRIMARY" , "Definediame" : " gl WY - M T e it 1 "PRIMARY " } ], "ParallelMame™ : "PRIMARY™, "PrevicusPagelndex™ 18, "ResourceLanguageName™ : "Default”,

"ResourceSetName”:"Large" "ScaleInfo":{"ResizeMode":8,"X":888,"Y" 1688, "AvailableX":8,"Availabley™:8, "ActualX" @, "Actualy":8},
"ServerPark”:"LocalDevelopment , Sty leName ndigo , largethesolution :q Oescription™:null,"Height™:8,"width":8}}, " "Page”:{"ActiveField" :null, "CompositeIndex” :null, "Fields™:[{"Name":

"Person. IDNumber”,"RouteStatus":8, "RoleTexts"'{"Help"'

"The naticnal identification number is used by the government as a means of tracking their citizens, “rin <newlinerpermanent residents, and temporary residents for the purposes of
ork, taxation, government benefits, “rin <newlinerhealth care, and other governmentally-related functions.rin <newline count=2:>The unique number appears on identity docu
ents such as driving licenses, passports and ‘rin internaticnal ID cards.”,"Question™:"What is your national identification number?"},"ValueType":{"DataType":256,"Ranges":[{

1-.1-1- i g

"MinValue":{"Kind":2,"Value™ 1}, "MaxValue": {"Kind":2,"Value" 1999930} ]}, "DataValue™: { "DataType™ : 256, "AnswerStatus™ 11, "SpecialAnswer ValueAsString™: s MimeType":null,"FileName™ :null,
"Data":null,"IsDirty":true},"IsCritical”:false, "IsRequired” :true,"EditMode™ @, "0rigin" @, "Errors" [ {"Errorkind":@," Name":“","RoleTexts".{},"InvolvedFlelds .[]J "IsSuppressed”:false,

"RouteErrorCause”:8,"IsRelevant”:false, "Key":"" ,"Invalidvalue" :null} ], "FieldProperties™: [{"Definition™: {"Name" :"IsVisited","ValueType": {"DataType" 16, "Categories™ : [{"Code™ 8, "Name" : "false"}, {
"Code":1,"Name":"true"}]}}, "DatavValue”: {"DataType" :16, "AnswerStatus™:1,"Specialdnswer” tnull, "valuedsString™ :"1", "MimeType” tnull, "FileName" :null, "Data” tnull}, "InputControls™: [ ]}, {"Definition™:
{"Mame":"Remark”,"ValueType" : {"DataType":1}}, "DataValue” : {"DataType” 1, "AnswerStatus”:8, "Specialfnswer” :null, "valuefsString” tnull, "MimeType™ taull, "FileName" tnull, "Data™ :null}, "InputControls™:
[{"ID":"aaa_lna_1c","Controlkind™:7,"TabIndex":18,"SpeedKey" :null}]}],"SpecialAnswers™ [ ], "InputControls™: [{"ID":"aaa_1laa","ControlKind":6,"TabIndex":9,"Speedkey™ :null} ], "IsVisited" :true}],
"Groups™:[],"Index":1,"RecordErrors”:[],"RouteItems":[{"Name" :"Person.IDNumber”,"Kind" :@}],"Sections": [ ]}, "PropertyDefinitions":[{"Name" :"IsVisited","ValueType":{"DataType”:16, " "Categories": [{
Sloder B thamet: "false” ), {"Code” 1, "Name™ : "true”} ]}, { "Name™ : "Remark™ ,"ValueType": { "DataType™:1}}], "SurveyRoot" : "flightloadtest”,"InstrumentTitle" :"Flight Survey™,"TextProvider":{}}.
"AccessToken”
GEduFs Lrz5WhSFKQclalDT qWSso8AxREDEr ZwIMQOceaEMP LIFDKSREOG2+NHPgresGTaPZgrI7HHLIbve f sBeUlwdBkZcT20mpIt0zDazCz /cx3uQFBErHTeQ@LVzqRET IHQhhSvi1K2FwiGL+bdoHGOWHDhA D pHxuMIUTGCz /EGPGnLldt3T1L+BRY
I/tnrvggyndopSIIZPHydr JkG7My3hvICTLEZrSETWZ/ 3TNRWTAVZA4AGjwngRTelskSYSbiDsihoCzIQkSiDbdnxl9q@x5QotVasxkMa7FxkS5ThDSdBxQ/ Hy r 36468 Tt IWvSPDsESRTUcBkI0EF03Iu7 /CObRZpUCiVWcwQfFkTBZNCArBoEIPBLETSAX
KABS1KsB7DEPqTmFCKWy TezloeB+ILuTgzBAIMRAFVW S0 7RrUspu/h550c/ anpWlyhzy8howd GALl3opodVP3G0GP2eWFwIABH+ k1S 6PKOR jwlwlOh5H ] g3vowsu/BxlenUgCz LBz 3P2btaVETdNLBTK 120K Id g4+ Fmd jKHEU+qwEhVPqHANEx FLWIVeGr
gTOnVd+ake /QuixeiEdgMTukfxBHSiRxkk1dAB9cCg/BKOIP jzdWlx/ eXknTtqb4PFTqQOYvqWEET jDg@kvaYM3BROoME Liws4x TUSDVF Y kW] XPyHTMS46 2u2xnGd / E4+5MeHwGx Tsa5a047 cudpnbk7epT2xL9P03UqVkku3 gEwnhgx I ZVng /41 f rfKc7al

ZUEUP7dOkeADdRFN242BUnWF AabddZE1pXGEYALA jBAR/S /Z6ETz9pg+TV/U200Er/ 3k0d1ELSHx4+WEEbULRtEx/ 1HKT78EQoe Jg2 IqTukigt LlaD3 FolVRMYwHE 2 zhmenuMDtb+be5Gl8udadvmsm7 vz ZTkZS /MWCY S OFXH Sl 28 ey1D23nRkNRTmkad
coD@UXgRas0RpO6UY ZMwMSKSEBDAD0AG, HOmdE 4+ vhhul 7 /6ULrBiAuDaIDEGT 2{YORSpLIEYvXaSPEXS{X1E{D628c 2z DwBXFEGBKRWhIL ImIXMDb 7 hNrxC Lid YvPy 0@ c Gy 1P v7ORNVYL / RmECp705d]0=="R"RefreshToken™:

GEduF5 Lrz5Wh5FKQclalTqWs9eAxREDEr iwIMQ9ceaEMP LIFDKSREOG2HNHPgresGTaPZgrI7HHLbve / sBelUlwdBkicT20mpItOzlazCz/cx3uQFeBriTedalVzqRET LHQhhSviK2FwiGL+bdoHGOWHDha ImTMT / pHxUFTLO Z/CeFonldt3TIL+BRY
T/ tnrvggyndopSIIZPHydr JkG7My3hvICTLZrSETWZ / 3TNRWTAVZ44AGjwngRTelskSYSbilsihoCzIQk510bdnxloq@xsQotVasxkMa7FxkSSThDSdExQ/ Hy r 36468 Tt IWySPDsSESRTuo@kI0OEF03Iu7 /CObRZpUCIVWcwQfFkTBzNCArBoEIPELETSAX
AE91KsB7DEPqfmFCKWY Tez LoeB+ILuTgzBAIMRaFW WS 7RrUspu/hE50c/anpWlyhzyBhowdGAl 3opodVP3Go0GP 2eWFWIABH+ K 1SEPKOR jwlwlOhEH g 3vawsu,/BxlenUgCz LBz 3P2bt4VEFdNLETK 120K Id g4+ FmdKHkUHqwEhVPgHANEx FLWIVeGr
sTOnVd+ake  Quixe iEdgMTuWT xBHS 1Rxkk1dABO cCg/BKOIP jzdulx/ eXknTtqba4PFTqQOVvqWEE L jDgRkveYMEBHOoME Liwedx TUSDVFY kW XPyHTMS 46 2u2xad / E4+5MAHWOx T sa5Salq7 cudpnbk7epT2xL9P03UqVkku3 gEwnhgx I ZVng /41 f rfc7al
ZUEtUP7dOkeADdRFN242BUwWF AabbEROUS7KHVKBEKCH ] LykinbyvdNev2 28heaw+AUT dNIBxhFI40P L4 IBHAF £ 5Mviinig 16XV 1QZxgUCATEIX/9zpl36/ LFcXQIrfavHol I TuskmH,/ UuXt 10wPxQ1RED4XSFn LAYMK cusQFKLBQLBmSABqwEYBmxthD/ MxZv
BLYNUmdz KEWwhCEr 7 TaLOwqWZAZILhvPHENtc 1bSAt g7 aE4epIMUyGDVDFEOSTFOBUKQLI+4G30CyQ2ZHI L/ £t/ tgSecb@9 z 90X IMYRD S IKEQMyxqnYIZr 5YFX0d181aga TrMuelatGAGDxnMbT 2P6zBUSNOpqFGPzo7 TEGEh LGqenFsLnVhX2 2mysBRETGhD
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Ientreatures .y Drowser .3, UEVICE :Z, Hasihanged :talse, Helgnt .ldos, Language : en-Us , Latltdde : ongltude . rlentatlon .4, Us
"Mozilla/5.@ (Windows NT 1@.8; Wing4; x64) AppleWebKit/537.36 (KHTML llke Gecko) Chrome/116.8.8. B 53far1!53? 36", "PlxelRatlo“'l "Platform"'l "RecorderfAvailable”:false,"Referrer™:"",
"ReferrerUrl™:"","ScreenHeight”:1883,"Screenkidth" : 19 ; - ":19281,"LockID":"172.17.67.5", "LastLockTime" 1 "2823-085-22T@5: 25: 242",
"ShouldApplyPageEvent”:false,"ServerDefinitions™ inull §'ParkId"§"ob554731-8cec_48580-a240-719148=32b32" “Esd“.null@

w o,

]

v




HTTP Request After

"Status" a, Descrlptlon"'"PRIMARY" "Text"'"PRINARY"}],“ParallElName"'“PRIMARY“ "Prev1ou5PagEIndex 18, “ResourceLanguagEName"'“Default“ "ResourceSetNamE"'"Large"
ScaleInfo":{"ResizeMode™:8,"X" :888,"Y" 608, "AvailableX":8,"Availabley™:8,"ActualX”:8, "Actualy™:8}, "ServerPark™ : "LocalDevelopment™, "StyleName™: "Indigo™, "TargetResolution
"Width":8}},"Page" :{"ActiveField" :null, "CompositeIndex™ :null,"Fields™:[{"Name":"Person.IDNumber”,"RouteStatus™:8,"RoleTexts™ :{"Help™:

The national identification number is used by the government as a means of tracking their citizens, ‘rin <newlinexpermanent residents, and temporary residents for the purposes of work, taxat
on, government benefits, \ri\n <newlinexhealth care, and other governmentally-related functions.\r\n <newline count=2:>The unique number appears on identity documents such as driving
licenses, passports and \rin international ID cards.”,"Question":"What is your national identification number?”},"ValueType":{"DataType":256,"Ranges":[{"MinValue":{"Kind":2,"Value":1},

MaxValue":{"Kind":2,"Value":999999} 11}, "DataValue” : {"DataType™ : 256, "AnswerStatus”:1, "5pec1alAn5wer"'"“ "WalueAsString™:"${keyvalue}”,"MimeType” :null, "FileName" :null, "Data” :null, "IsDirty" : true},
IsCritical”:false,"IsRequired"”:true,"EditMode™:@,"0rigin":8,"Errors™ :[{"ErrorkKind” :@, "Name™:"","RoleTexts": {}, "InvolvedFields™: [ ], "IsSuppressed” :false, "RouteErrorCause™:@, "IsRelevant” :false, "Key™: ™",
Invalid\-’alue"'null}],"FiEldF‘r‘cuperties“'[{"Defini‘tion"'{“Name"'“IsVisitEd","ValueType".{"DataTypE".lEJ "Categories":[{"Code":8,"Name":"false"},{"Code":1,"Name" : "true"}]}}, "Datavalue™: {"DataType”:16,
AnswerStatus”:1,"SpecialAnswer” :null, "valuefsString™:"1","MimeType” :null, "FileName"” :null, "Data” :null}, "InputControls™: []},{ "Definition™:{"Name":"Remark","ValueType":{"DataType”:1}}, "Datavalue":{
DataType":1,‘An5wer5tatu5 18, "Specialanswer” :null, "ValuedsString” tnull, "MimeType” tnull, "FileName” :null, "Data™ :null}, "InputControls™: [{"ID":"aaa_1lna_lc","Controlkind™:7,"TabIndex":18,"Speedkey” :null}]}
s specialAnswers”:[], "InputControls": [{"ID": "aaa_1llaa","Controlkind":6, "TabIndex":3,"Speedkey™ inull}], “IsVlslted" true}], "aroups”:[],"Index":1, "RecordErrors™: [ ], "RouteItems™: [{"Name":"Person. IDNumber”
"kind":@}],"Ssections”: [ ]}, "PropertyDefinitions™: [{"Name":"IsVisited","ValueType":{"DataType":16,"C ; o et I il el o ~11t, {"Name": "Remark”, "ValueType":{
DataType":1}}], "SurveyRoot": "flightloadtest”,"InstrumentTitle™ :"Flight Survey”,"TextProvider™:{} ] "AccessToken":"§{AccessToken " "RefreshToken”: "${RefreshToken "R "Actions™: [{"Key":@,"Value” inull}],
ControlID”:"af","Eventiame”:"OnClick”,"ClientFeatures™:{"Browser":3,"Device”:2, "HasChanged” :false, Helght ™ :18&s3, Language : en-U5", Latitude™:8, Longitude” :8, Orientation™:8®,"05":

Mozilla/5.8 (Hlndows NT 1&. G w1n64 xE4) ApplewWebkit/537.36 (KHTML, like Gecko) Chrome/116.8.8.8 Safari/537.36","PixelRatio”™:1,"Platform”:1,"Recorderfvailable”:false,"Referrer”:"", "Referrerlrl™:"",
ScreenHeight™:1883,"Scr, barsize™:17,"TouchEnabled™::false, "Width™:1928},"LockID":"172.17.67.5","LastLockTime" : " 2823-88-22T85:25: 242" , "ShouldApplyPageEvent” : false,
ServerDefinitions" :nul "Esd”:null}

"ParkId":"${ParkId}"
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Uniform Random Timer

= ModifyJMeterTest.exe has added Uniform Random Timers to the server
requests

= The ‘think time’ needed on a page is determined by the number of
guestions on the page and the settings in ModifyJMeterTest.exe.config

*)



ModifyJMeterTest.exe.config

Modify)MeterTest.exe.config E3

1 <?xml version="1.0" encoding="utf-8" %>
2 %c:cunfiguratinn}
3 — <s3tartup>
4 <supportedRuntime version="v4.0" sku=".NETFramework Version=v4.7.2" />
5 — </fstartup>
& Eﬂ {appSEttings}
7 <add kev="AnswerWaitTime" valus="6"/>
8 <add keyv="TableAnswerWaitTime" wvalus="&"/>
9 |iadd kev="PageWaltTimes" value=“1”f}|
10 — </appSettings>
11 —{fcnnfiguratiﬂnﬂ

*)



What is your age?

Where do you live?
| |

What is the name of your flight carrier?

l |

How many connecting flights did you have on this trip?

AnswerWaitTime

AnswerWaitTime

AnswerWaitTime

AnswerWaitTime

PageWaitTime

Total

25




<UniformBandonmTimer guiclazs="UniformRandomTimerGui" testclassz="UniformBandomTimer" teztname="TUniform Random Timer" enakbled="true":
<stringProp name="ConstantTimer.delay"” }-*::"stringPI::rp}
<stringProp name="RandomTimer.range">100.0</stringProp>
<stringProp name="TestFlan.comments"> Generated</stringFrop>

</UniformRandonTimer:>



Test Execution

= Start button with think times enabled:

£ %

luuﬁag MEEIOE »Hml

FlightLoadTest_20230929 Start

L

= Start button with think times disabled (excellent for debugging):

lD elaa [x[o[al[+]=]<»]»

7 a FlightLoadTest_ 20230929 Start no pauses

*)



Server Response Assertion

= A ‘No Error Page’ assertion is added automatically to each request

= A ‘Receipt Page’ assertion is not added by the tool and should thus be
added manually

*)



Adding a Server Response Assertion: ReceiptPage

= The server response to the last request should contain substring

“ReceiptPage”

Add

Insert Parent

Cut Ctrl+X

Copy Ctrl+C

Paste Ctrl+V
Duplicate Ctrl+5Shift+C
Remove Delete
Open...

Merge

Save Selection As...

Save as Test Fragment

Copy Code
Save Mode As lmage  Ctrl+G
Save Screen As Image  Ctrl+5Shift+G

Azzertions 3
Tirner 3

Pre Processors 2

Post Processars 2

Config Element >
Listener 3

SITELILEVEL 798, Ap
iPsAccuracy” :false
LmeSettings":{"Ref
pselectInputConten
,"SessionTimeout™:
rumentGuid”:"od1if2
""", "Description”
eInfo":{"ResizeMod
Lent.wWidth > 1824 ,
lablex":@,"Availab
Lent.wWidth > 1824 ,

ndex" 6. "Parallel

Response Assertion F

Yy FlightLoadTest

Response Assertion

JSOMN Assertion
Size Assertion
J5R223 Assertion
XPath2 Asszertion

Compare Assertion
Duration Assertion

HTML Asserticn

JSOM IMESPath Assertion
MD5Hex Aszertion
SMIME Assertion

AML Assertion

AML Schema Assertion
¥Path Aszertion

BeanShell Assertion

)Q HTTP Header manager

>)§ User Defined Variables

):{ HTTP Regquest Defaults

& Thread Group

E-j=  Test

-- f"' flightloadtest

--f"' start_interview

--ﬁ-"' executeaction

--j;-"' executeaction

--f"' executeaction

--f"' executeaction

-- ﬁ"' upload

--ﬁ-"‘ executeaction

é}--f"' ReceiptPage
- ----- @ Lniform Random Timer
----- “ HTTP Header manager

- ----- Mo Error Page Response Assertion

- Feceipt Page Response Assertion

Mame: > |F‘.e::ei|:lt Page Response Assertion

Comments:

Apply to:

() Main sample and sub-samples

Field to Test
0 Text Response

() Request Headers
() Request Data

Fattern Matching Rules

Patterns to Test

© Main sample only

1 ReceiptPage

*)



Adding a View Results Tree

FlightLoadTest_20230929
2% HTTP Header manager
2% User Defined Variables
2% HTTP Request Defaults
% DNS Cache Manager
2% HTTP Authorization Manager
2% HTTP Cookie Manager
2% HTTP Cache Manager
e '?'-?;' Thread Gronn

L

o= 1oAY Sampler >

Thread Group

Name: |Th read Group
Comments: |
Action to be taken after a Sa

i Continue (' Start Next

Thread Properties
Number of Threads (users):
Ramp-up period (seconds):
Loop Count: [ ] Infinite
Same user on each itera

[ ] Delay Thread creation u

[] Specify Thread lifetime

){ k| Add Think Times to children Logic Controller »
e o
e 9 Start Pre Processors P
Start no pauses Post Processors b
Validate Assertions ’
Cut Ctrl-X Timer L
Cirl-C
Copy " Test Fragment #
Paste Cirl-v
]
Duplicate Cirl+Shift-C Config Element
Remove Delete
Open...
Merge

Summary Report

Apggregate Report
Backend Listener

*)



Test Results

= 2 sequential runs — with the same keyvalue

. FlightLoadTest_20230929
2% HTTP Header manager :
A% User Defined Variables Name: [View Results Tree
M HTTP Request Defaults 3
#% DNS Cache Manager
A% HTTP Authorization Manager

View Results Tree

Comments: |
Write results to file | Read from file

2 HTTP Cookie Manager Filename |
2% HTTP Cache Manager | e
¢ '195' Thread Group Search: | | []case sensitive [ | Regular exp. | Search ‘ | Reset |
o= = Test :
= & e T T T T
:)Q keyvalue i | Text |v 47" Assertion result
l=L Summary Report : - P
. View Results Tree : @ htip-iflecalnostightioadtest i|| Assertion errorfalse
: @ hitp:Mocalhostflightioadtestapi/application/start_interview Assertion failure:true
% hitpflocalhostflightioadtest/api/application/p1_executeaction Assertion failure message:Test failed: text expected not to contain /ErrorPage/

& hitp:Mocalhostflightioadtestapifapplication/p2_executeaction
& hitpMocalhostflightioadtest/api/application/p3_executeaction
% hitpflocalhostflightioadtest/api/application/pd_executeaction
@ http:iMocalhostflightloadtestapifapplication/pS_executeaction
& Test
& hitp:Mocalhostflightioadtesty
@ hitplocalhostflightloadtestapilapplication/start_interview
¢ & hitp:Mocalhostflightloadtestiapifapplication/p1_executeaction
¥ Mo Error Page Response Assertion
o B hitp:Mocalhostflightloadtestiapifapplication/p2_executeaction
o= B hitp:Mocalhostflightloadtestiapifapplication/p3_executeaction
o= ®3 hitp:Mocalhostflightioadtestapifapplication/p4_executeaction
o B hitp:Mocalhostflightloadtestapifapplication/ps_executeaction

B Test

*)




Summary Report

? g Flight DEMO
2 keyvalue : Summary Report
}{ HTTF Header manager Name: |Summar].r Report

2 User Defined Variables
Q}{ HTTP Request Defaults
¢ & Thread Group :
¢ = Test :| Filename

e ¥ flightloadtest

Comments: |
Write results to file / Read from file

o g-"' start_interview i Label # Samples Average Min Max

o ¥ p1_executeaction : flightloadtest 10 4 0 5
f..- - . “|start_interview 10 76 J o

o= " p2_executeaction §§ o1_executeaction 0 e 2 -

o g‘l’ p3_executeaction “[ToTAL 30 = ; 12

o= f"' pd executeaction
9 ;"’ ph_receiptpage
@:l Liniform Random Timer
2% HTTP Header manager
0\ Mo Error Page Response Assertion
0\ Feceipt Page Response Assertion
- [summary Report|
o View Results Tree

*)




Load Test Optimization

" |[t’s now possible to run a load test against 1 web server using the
configuration in the Thread Group

= However, it’s not recommended to start a prod-like load test from the
JMeter GUI, it will take a lot of memory

= Using the CMD line to run load tests is advised

*)



Load Test Optimization: CMD Line Parameters

= Edit the Counter keyvalue = S{ _P(keyvalue,1000)}

= This is now a CMD line variable

= |f no value is passed, the default value 1000 will be used
= |f you run a test in the GUI, the value 1000 will be used

= LoadTestGezo512

m Counter
}{ webservers Hame: Jeeyvalue
K HTTP Header manager
K HTTP Reguest Defaults
]Ps §{_ P(threadGroupName,x_ConcurrentUsers)} | | Starting value $L_Fleyvalue, 1000);

Increment

Comments:

Maximum value

Mumber format

Exported Variable Mame |keyvalue

*)




Load Test Optimization: CMD Line Parameters

= Pass parameters like:
-J<variablename>=<value>

Thread Group

Mame: ISH P{threadGroupMame,»_Concurrentsers)}

Comments:

-~ Action to be taken after a Sampler errar

{” Continue " StartMext Thread Loop { Stop Thread

i+ Stop Test

™ Stop Test Now

~Thread Properties

Ramp-up period {seconds):

Mumber of Threads (users):

I${_P{numbernﬁ.|5ers,1]}

& P{rampupperiod, 1)}

Loop Count: IFIInﬁnitE

¥ Spedify Thread lifetime

¥ Same user on each iteration

[ Delay Thread creation until needed

Duration (seconds):

I-IE'i{_P{duraﬁnn, 10}

Startup delay (seconds):

—

*)



Load Test Optimization: Using Multiple Web Servers

= Add names of web servers to a .csv file:

EI webservers.csv - Notepad

File Edit Format View Help
perfserverl
perfserverl
perfserver3

= Add a CSV Data Set Config to your test plan:

? Gezo :
© ¢ [Aaa N, theeacs wsers) > | TestPlan
K Paste Ctrl-v
x.: Open... Listener }| HTTP Header Manager
! I?ESI Merge Timer p| HTTP Cookie Manager
Save Selection As... Pre Processars b HTTP Cache Manager
Copy Code B T HTTP Request Defaults ’
Save Node As Image Ctl-G Assertions »| Bolt Connection Configuration ‘
Save Screen As Image Ctrl+Shif-G | Taet Fragment N Counter




Load Test Optimization: Using Multiple Web Servers

= Add ‘webservers.csv’ to the Filename field

= Set a value in the field Variable Names

? Gezo :
P b rewalus | €SV Data Set Config
Name: lwebservers
P eader manager Comments: |
2% HTTP Request Defaults |-
9 1?5 Thread Group §§ Configure the CSV Data Source
& = Test §§ Filename: |C/UsersTestUser/DesktoplBUCZ2023/Demo/CATI_Load Examplefwebseners.csy
<& Summary Report File encoding:

Variable Names (comma-delimited): EL#.SE;U REI

lgnore first line (only used if Variable Names is not empty): | False

; Delimiter (use "t for tab}:,
Allow quoted data?:|False

Recycle on EOF ?:|True

Stop thread on EQOF ?:|False

Sharing mode: | All threads

*)



Load Test Optimization: Using Multiple Web Servers

= Set the value for Server Name or IP to S{BASE_URL}

= For each session, a web server from the ‘webservers.csv’ file is now
linked to the HTTP Request Defaults

. G
= G HTTP Request Defaults

Mame: IH'I'I'FI Request Defaults

Comments: I

Basic I Advanced |
-z Test Web Server

-’L Summary Report ’VPruto::oI [http]: Ihttps Server Name or IP: |S{BASE_LIRL}

HTTP Reguest
Path: I

Parameters | Body DEEI

*)



’ Thank you

‘ for your time




- ®

Gaining deeper understanding

DA vyo (=)

www.blaise.com blaise@cbs.nl @blaisecbs @Blaise5


http://www.blaise.com/
mailto:blaise@cbs.nl
mailto:blaise@cbs.nl
http://www.twitter.com/blaisecbs
http://www.facebook.com/blaisecbs
https://www.youtube.com/channel/UCx_OxtM9lOWIkNq39LXAIZQ/
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