Performance Testing
with Apache Jmeter
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Introduction

ABTOMaTN3NpoBaHHOE TeCTUpPOBaHMe:
« 3amMeHa py4HOro npotecca cpegcrsamu asToMmatusaumnm ana tectmposanua 10O
* [lo3BonigeT NOBTOPHO 3anyCTUTL CLUeHapumn (perpeccus)

 Takke NpUMeHseTca Ans TECTUPOBaHUA NPOU3BOOUTENTIbHOCTU, TECTUPOBAHUSA
oA Harpy3Kow, CTPECC-TECTUPOBaHUS

locTOouHCTBA:
* YBEnnyeHne TeCToBOro NoKpbITUS
e [loBblILLEHNE TOYHOCTU

e SKOHOMUS BPEMEHH
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What to Automate?

° KpI/ITI/I‘-IeCKI/I BaXXHbl€ MECTa B CUCTEME

» [INnnHHbIE end-to-end cueHapumn

° I'IpOBepKa AadHHbIX, Tpe6y+ou_|,|/|x TOYHbIX

MaTeMaTN4eCKUX pac4eTonB

° ﬂpOBepKa NnpaBUIiibHOCTU NMONCKa OaHHbIX

///W Netcracker
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When to Automate?

’,U,J'II/IHHbIe N KPUTUNHECKUNE TNPOEKTDI

* [1poekThl, TpedbyLme TeCTUPOBaAHUA OQHUX N TeX e obrnacTten

* 1 IpUNoXeHne NcrnosibdyetT MHOIo nosib3oBaTerneun

10, Ncnosribdyemoe And aBTOMaTn4eCKoro TeCtnpoBaHnAa, ABJIAETCAH
CTabUNbHLIM MO OTHOLLEHUIO K PYHYHOMY TECTUPOBAHNIO

* C)XaTble CPOKN TECTUPOBAHMUS
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How to Automate?

CyLLecTBYET MHOIO JOCTYMHbIX NHCTPYMEHTOB AJ1A TECTUPOBAHUS:

 Jmeter
* Selenium
» TestComplete

 Load Runner
« WATIR
* \Visual Studio Test Professional
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APACHE

Introduction - 7 JMeter"

* MoxeT npoBOAUTb 3arpy3Ky U TECT MPON3BOAUTENIBHOCTU ANA PasnnYHbIX
Tnnos cepBepoB - Web - HTTP, HTTPS, SOAP u T.4.

» Takke ncnonb3yeTcs and TECTUPOBaHUA NPOU3BOAUTENBHOCTU Java-
npunoxeHunn, ckpuntoB CGl, Java o6bekToB, 6a3 AaHHbIX

« Jmeter MoXeT ObITb NCNONb30BaH ANA UMUTaLUK OOMbLLON HArpy3ku Ha
cepBepe, CETU U 00beKkTe ANs UCMbITAHUS ero Ha NPOYHOCTb, NMOO Ans
aHanusa

« Jmeter no3BongaeT co3naBath TECTOBbIE CKPUNTLI C Banuaauuen npaBuUiibHOCTU
BO3BpaTa 0XXugaemoro pesynbsraTta (C NoOMOLLBbIO PerynsipHbIX BblpaXXeHuin).

** Jmeter He aBnsaeTca 6paysepom!!!
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APACHE

Example - /JMeter

£ [Shutylev_Valerii][Test_0][06-07-2017]jmx (DANC EDU\[Shutylev_Valerii][Test_0][06-07-2017]jmx) - Apache JMeter (3.2 r1790748) [a@] x|
File Edit Search Run Options Help |
Clela/dw [g[mla)[+][-]<[[p[p]@ & [%]% % o]w o] w0 oA o1 ©
? @ TestPlan
% HTTP Header Manager IH TTP Request
< ViewResults Tree Name: [1.1 Navigate to Blazemeter.com
¥4 Thread Group IC Detected the start of a redirect chain
¢ = 1.0 Navigate to Blazemeter.com -> Blog Page - oo
/" 1.1 Navigate to Blazemeter.com [‘Basic | Advanced |
/* 1.2 Navigate to Blog Page Web Server
K] workgench {Protocol [http]: |http | server Name or IP: |blazemeter.com | Port Number: |}
HTTP R
Method: |GET w | Path: |/ | Content encoding:
[] Redirect i Follow Use KeepAli [] use multipart/form-data for POST  [] Browser-compatible headers
Parameters | Body Data | Files Upload |
Send P: With the
Name: Value Encode? | Include Equals?
‘ Detail H Add H Add from Clipboard || Delete H Up || Down |
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Work start...
...C Yyero Ha4yaTtb?

- CkavanTe nocnegHow Bepcuio http://imeter.apache.org

» Paszapxusupyunte ZIP apxuB B ntobom yaobHom mecTe
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Jmeter running...

[na sanycka Jmeter HeobxoaMmMo 3anyCTUTb:
 jimeter.bat (Windows)

 jmeter.sh (Unix)

% Asa Akira [Paboraet] - Oracle VM VirtualBox o [=] 3]
Mawmsa Bua  Ycrpoiictea  Cnpaska
TepmuHan 1y E o)) 23:05 3% evgmoskalenko

Step 1
¥ BPBChe.Jmeter-z'll i/ Eile Edit Seareh Bue .gpt'iens Help

) Program Files ()(86) ‘ & e 7 7 : ; e 8 ; s : s e d " " : ,—LI

@ - O root@evgmoskalenko: /home/evgmoskalenko

1 Hactpausaetca naker libhttpcore-java (4.3.2-2) ..
| & Program F"es m ! naket 11bhttpchent -java (4.3,
HacTp naket hbhttptnme java (4.3.

y indows - fac naket libxpp2-java (2.1.16- P
Wind Step 2 :
J MPA’ - naket libdomdj-java (1.6. 1+dfsg.3- 2ubuntu1)
: : G naket libjline-java (1.0-2) ..
- Temp ~ bin \‘ naker libsaxon-java (1:6.5.5-10) .. Us

naker libxom-java (1.2.10-1) .. BEn Do e gival
naket rhmo (1.7R4-2) ..

. Internet ., docs
. install . extras
Users L lib

Stq) 3 naket libgeronimo-jpa-2.0-spec-java (1.1-2) ..

naket libosgi-compendium-java (4.3.0-1) .. ——|[
- 2 naket libgeronimo-osgi-support-java (1.0-2) w Add from Clipboard Delete

| httPChEﬂt-Pal'amEterS .. a : naket libgeronimo-javamail-1.4-spec-java (1.7.1-2) .. T

T T

. PerfLogs

///W Netcracker

. licenses

. printable_docs

LICENSE

|| NOTICE
|| README

|_| jaas.conf B
|| jmeter .
l jmeter.bat

|| jmeter.properties
|| jmeter.sh
jmeter-n.cmd

naket jmeter (2.8-1) ..

naker jmeter-http (2.8-1) .. Run Thread Groups consecutively (i.e. run pups one at a

el <o (fme e imos Rl IR ®Y¥¥n tearbown Thread Croups alter shutde noof main thre

KOMaHfa He HaWlpgeHa

oskalenko: /hone/evwoskalenko! Obyeyk ... .

KOMaHOa He HaWgeHa
skalenko /hone/ev skalenko# jmeter

s.F1leSy enPreferencesSl run

d Java.util.pr
reated user preferences directoryAdd directory or jar to classpath

[Test Mode (e save fesponse  ata and Sample

erformance.
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Building a basic Test Plan...
* 5 nonb3oBaTesien KkHaBUrMPYKTCA» Ha 2 pa3Hble CTPaHULUbI cauTa.
e TecT 3anyckaeTcs 2 pa3sa
« Kaxkpas HaBurauma — HT TP 3anpoc.
» Obuee konnyectso HTTP 3anpocoB B TecTe :
5 nonb3oBaTteneun * 2 sanpoca * nosTop 2 pa3a = 20

* Vlcnonb3oBartbca OyayT 3fIEMEHTDI:

Thread Group, HTTP Request, HT TP Request Defaults.

*Another Elements of a test plan:

http://imeter.apache.org/usermanual/index.html

//AV Netcracker
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Thread Group

« [lobaBnsiem Thread Group: Add [1 Thread Group
* YCcTaHaBnmBaeMm Konm4decTtBo nosnb3osartenen (Threads): 5

e Ramp-Up Period: 3apaetr Jmeter 3agepxky Mexagy CTapToOM KaxOoro
nonb3oBareng

« Ecnun nmeetca 5 nonb3oBatenen n 5 cekyHg Ramp-Up Period, To 3agepxka mexay nonb3oBaTensaMmm coCTaBuT
1 cekyHaa (6 users/5 seconds=1 user per second)

e Loop Count (ckornbko pa3 MNoBTOPATb TECT). YyCTaHaABMMBAEM 3HA4YeHUEe 2
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Example: Thread Group

Test
- P
] worki i e ip Plan
Paste crl-v Test Fragment  »| setUp Thread Group ]Test Plan
Open... Config Element tearDown Threaq Group |ants:
Merge Timer » i:
: User Defined Variables
Save Selaction AS. Pre Processors » §§
Post Processors » ; Name: Value
ctl-G i
Save Node As Image Assartions > ;
Save Screen As Image Cul+ShiftG |
Listener »
Enable
Disable
Toggle Ctrl-T
Help
? @ TestPlan gg
“O" Thread Group /| Thread Group

] workBench

Name: [Thread Group

Comments:

Action to be taken after a Sampler error

® Continue > Start Next Thread Loop (' Stop Thread () Stop Test (' Stop Test Now

- Thread Properties

Number of Threads (users): |5

Ramp-Up Period (in seconds): |1

Loop Count: [_| Forever |2

[] Delay Thread creation until needed

[_] Scheduler

//\/V Netcracker
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Recording Controller

» [lobaBnsiem Thread Group: Add menu, BbiIOupaem
Add [] Logic Controllers (] Recording Controller

Heobxoaonm B KadecTBe cemnsia Ans 3anucum cueHapusi ¢ UCMosfib30BaHMEM
HTTP(S) Test Script Recorder

9 @ TestPlan

¢ 405 Thread Group Recording Controller

o= = Recording Controller Name: |Recording Controller
K] workBench | |comments:
: Clear all the recorded samples
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HTTP(S) Test Script Recorder

e [laHHbIN  3nemMeHT  no3Bonger Jmeter 3anucbiBatb  OEUCTBUA
nonb3oBaTensa (PeKBECTbI) BO BPEMS HaBUrauum no Bed-cTpaHunuam

« [lobaBnsietca HT TP Proxy Server anemeHT Ha naHenn Workbench
Add [1 Non-Test Elements [ HTTP(S) Test Script Recorder
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HTTP(S) Test Script Recorder

Hactpoinka HTTP(S) Test Script Recorder:

 Ykasatb ['lopT anga Proxy Server (no ymonyanumio 8888)

*YKkasaTb B KakOW KOHTponnep Ao00aBnATb 3anucaHHble pekBecTbl (Mo

ymondaHuto Recording Controller)

* YKasaTb WabnoH Ansi UCKIIYEHNA onpedeneHHbiX Tunos dpannos (png, |s,

css nT.4a.)
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Example: HTTP(S) Test Script Recorder

9 & TestPlan ; )
¢ 40 Thread Group | HTTP(S) Test Script Recorder
© = Recording Controller

¢ ] workBench

Name: ‘HTTP(S) Test Script Recorder

c |
= HTTP(S) Test Script Recorder Cstate
| ’ Start ‘ 8. Stop ‘ ‘ Restart
| Global settings
| \port: 3338 p | HTTPS [ |‘
"
Test Plan Creation | Requests Filtering |
e —————
Use ing C: v
| D -]
|Donot group samplers Iv[ Capture HTTP [] Add i [ Regex
9 g TestPlan i
¢ 0% Thread Group HTTP(S) Test Script Recorder
o iz Recording Controller Name: \HTTP(S)TestScnpt Recorder ”
¢ N] worksench b ‘
= HTTP(S) Test Script Recorder Sl
‘ ’ Start ’ | ~ Stop ‘ Restart
~Global Settings |
Port: 3388 | HTTPS ins : | ||
Test Plan Creation | Filtering |
Content-type filter
anlude: [ | Exclude: | |‘
~URL to Include

URL Patterns to Include

| add || petete || addirom ciipboara

———
AORT Pattorns to Exclude ~
N URL Patterns to Exclude
¥ 4

(7)1 iflicolipe?glp )

| Add || Delete || Add from Clipboard || Add suggested Excludes

//\/V Netcracker

© Netcracker 2016 106



View Result Tree

View Result Tree nokasbiBaeT gepeBoO BCEX OTBETOB, MO3BOSASA MPOCMOTPETh
OTBET Ansa ndoro cemnna.

B pgononHeHMe K OTOOpa)eHWto OoTBeTa MOXHO OnpeaenuTb BpeMms,
3aTpadyeHHoe As NofyvYeHns oTBeTa, U HEKOTOPble KOAbl OTBETOB.

Ncnonb3yetcs ana otnagku CueHapus.

UTobbl nobaButb View Result Tree, Heob6xoaMMO BbINMOMHUTb
Add [] Listener(] View Result Tree
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Example: View Result Tree

9 @ TestPlan
¢ 4G Thread Group l\ﬁew Results Tree
© iz Recording Controller Name: [View Results Tree
¢ ] workBench L

¢ = HTTP(S) Test Script Recorder

. ViewResulis Tree Write results to file / Read from file

Fllename| || Browse.. | Log/Display Only: [ | Errors [ ] Successes
3 | | [[] Case sensitive [_] Regular exp.

Sampler result | Request | Response data

© ajax.googleapis.com:443
© cdn.optimizely.com:443
' cdnjs.cloudflare.com:443
© cdnjs.cloudflare.com:443
Q@ ajax.googleapis.com:443
@ 103/success.xt
© cdn.mxpnl.com:443
© www.googletagmanager.com:443
© cdnjs.cloudflare.com:443
~ @ cdnjs.cloudfiare.com:443
@ 104 /success.txt
© blazemeter.disqus.com:443
© clients6.google.com:443
@ 105/success.ixt
9 106 /blog
© cdn.optimizely.com:443
Q ajax.googleapis.com:443
@ 113 /success.txt
@ [107 isites/defaultfiles/css/css_IC8ne_1VSMmxYmTUMDo
@ [109 /sites/defaultfiles/js/is_NofHoWYsnFrp1gxmixFmQ3E
- @ [110 /sites/allithemes/blazeng/js/libtyped.js]
- @ [111/sites/allft | jsfadditional_script: t_wiz
9 112/si i jsl
& [108 /sites/defaultfiles/js/is_nXtu-J7naHckvN-ay72sN03ne!
© cdn.mxpnl.com:443
@ 120 /success.txt
© www.googletagmanager.com:443
@ [115 /new_images/new_blog_cross.png]
@ 121/success.tt
@ [118 /new_images/new_blog/bounce.png]

FEATURES PRICING RESOURCES BLOG REQUEST ADEMO SIGNN Start Testing Now

JMETER - Jul 112017
Running Your Load Tests With Pass Fail Criteria - A Guide ‘

Learn how to easily check if your tests passed or failed. Read this guide to set your
thresholds in Taurus and in Jenkins and automatically run your tests.
Read more...

1 Guy Salton

@ 116/sit fliles/styl ic/default_imag
@ 119/sit fliles/styles/blog_tt ic/Untitled%2
- @ [122/mew_i log/small_white_bl ter_log

~ @ [124 sites/defaultfiles/alon_3_0.png]
9 www.youtube.com:443
@ [125 /sites/defaultfiles/sage_3_0.png]
<« Il I [»]
[] Scroll automatically?

v

: Search: H Find ||:]c.ssesensmve [] Regular exp.
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HTTP Request

HTTP Request nossonsget otnpaenate HTTP / HTTPS-3anpoc Ha Beb-cepBep,
NUMUTUNPYSA 3anpoc Nosib3oBaTeNd Ha CTpaHULy C LIeneBoro cepeepa.

Takke No3BOSIAET KOHTPONMpoBaTb, obpabaTbiBaeT nu JMeter doannel HTML n
otnpaenaetT HTTP-3anpockl Ang nx nonyyeHus.

& TestPlan

{HTTP Request

- 40% Thread Group /
9= Recording Controller 4 |Name: [Navigate to Blog Page
¢ /¥ Navigate to Blazemeter.com 7
% HTTP Header Manager |
¢ /¥ Navigate to Blog Page ‘| |[Basic | Advanced |
2 HTTP Header Manager Web Server
¢ \J workBench B {Protocol [http]: [nttps | server Name or IP: |www.blazemeter.com | Port Number: [443 |‘

= HTTP(S) Test Script Recorder

| | HTTP Req

Method: (GET w | Path: |/b|09 l Content encoding: I

[[] Redirect Automatically Follow Redi Use KeepAlive || Use multi data for POST  [_] Browser-compatible headers

| || Parameters | Body Data | Files Upioad |

Send P: ters With the
Name: Value Encode? | Include Equals?
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Test plan is ready! Run!

File Edit Search Run Options Help

Cle/alala| [ X[E[a][+]=]=][pn]@ 0] %] % [d]d][ob]] e A s @
Tt I,esvtﬂ':;nmsumme |View Results Tree
Thread Group Name: [View Results Tree

= Recording Controller
o ¥ Navigate to Blazemeter.com
o ¥ Navigate to Blog Page
¢ ] workBench
= HTTP(S) Test Script Recorder

C

Write results to file / Read from file

Filename [

o

H Browse.. | Log/Display Only: [ ] Errors [ ] Successes

Search: |

| [C] Case sensitive  [] Regular exp.

-

HTML

sampler result | Request | Response data |

o @ Navigate to Blazemeter.com
@ Navigate to Blog Page

o @ Navigate to Blazemeter.com
'@ Navigate to Blog Page

o @ Navigate to Blazemeter.com

o @ Navigate to Blazemeter.com
@ Navigate to Blog Page
@ Navigate to Blog Page

o @ Navigate to Blazemeter.com

o @ Navigate to Blazemeter.com

© @ Navigate to Blazemeter.com
'@ Navigate to Blog Page

o @ Navigate to Blazemeter.com
@ Navigate to Blog Page
@ Navigate to Blog Page
@ Navigate to Blog Page

o @ Navigate to Blazemeter.com
'@ Navigate to Blog Page

o @ Navigate to Blazemeter.com
@ Navigate to Blog Page

[] Scroll automatically?

2| Search:

| I Find ||:| Case sensitive || Regular exp.
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* NepemMeHHble

B JMeter cyuwiectByeT BO3MOXHOCTbL YyKasaTb MNapamMeTpbl 3arnpocoB Yepes
nepemMeHHble, onpeaendemMmole cammMm nonb3oBartenem. [na atux uenen yaie
Bcero npumensietca anemeHT «User Defined Variables» (nmmbo B KopHe
«Test Plan», HO 3To nnoxon nyThb)

CuHTakcuc: ${variable _name}

Takke MOXHO ornpefennTb 3Ha4YeHME NEPEMEHHON C NMOMOLLbI PErynsapHoro
BbipaxxeHunsi (Regular Expression)
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* YteHue n3 dpauna n sanucb B haun

Jmeter nos3Bongetr BbINOMHATL TeCT C  WUCMNONb30oBaHMEM  3apaHee
NOAroTOBIEHHOIO NPEPUKBU3NTA B BUOE CSV-CaUoB

UteHne dpanna npoucxoguT NMOCTPOYHO C pas3buMeHneM Mx Ha rnepemMeHHble C
nomowbio CSV Data Set Config

3anuce B (paun npomunssoauTcsa ¢ nomouwbito BeanShell koga ¢ nomolbto
BeanShell Sampler

*CoBeTYl0 co3agaBaTb csv-(pann B brnokHoTe, a He B Excel
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* PerynsipHble BblpaxXeHuUs

PerynapHble BbIpaXXeHUs1 WUCMOSb3YTCA AN noucka u paboTbl C TEKCTOM, Ha OCHOBE
lwabnoHoB. Jmeter nHTepnpetTupyet OpMbl PEryNspHbIX BbIPaXXeHUN wnnn wWwabrnoHoB W
NCMOSIb3YET NX Ha NPOTSXKEHUN TECT- MNnaHa.

Ona Toro, 4toObl WUCNONbL30OBATb pPErynsipHble BbIPpaXeHUst B TecT-NfaHe, Heobxoammo
ncrnosnib3oBaTtb noctnpoueccop Regural Expression Extractor. Pasmectutb perynsapHble
BblpaXXeHNs MOXXHO B NMIOOOM KOMMOHEHTE B NiaHe TECTUPOBaHUS.
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I
* Example: PerynsapHble BbipaXeHuUsA

Heobxoanmo nonyuntb ID npoaykta n3 oreeta ot cepsepa B Bnae htmi-ctpanuupl

name="Product 1” value="100500"

? @ TestPlan 3 =
¢ View Results Tree ; Regular Expression Extractor
¢ 0 Thread Group Name: |Regular Expression Extractor
¢ = Recording Controller A e
o /¥ Navigate to Blazemeter.com ‘ Apply to:
v Navigate to Blog Page ) Main le and sub. ples ® Main le only ) Sub: les only () JMeter Variable I
)( HTTP Header Manager B .
¥ Regular Expression Extractor | pklekito chieck
o E] WorkBench : ® Body () Body (unescaped) () BodyasaDocument () Response Headers () RequestHeaders J URL Code © M
Reference Name: variable
Regular Expression: value="(\d+)"
Template: 515
Match No. (0 for Random): |1
i| Default Value: value_not_found | [_] Use empty default value

RegExp: value=" (\d+)"”

* (\d+) - uicnoBble 3Ha4YeHus
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Q&A



Thank You

Focused forward
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