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JMeter 7|8

= Apache XM EH2| Open Source
ChYt R EE X9

= Web 28 : HTTP HTTPS

= WebService 2t-8 : SOAP, REST

= TCP 24 : TCP

* DB 24 : JDBC

= Big Data &4 : MongoDB, Hadoop

= 7|E} : FTP LDAP JMS, SMTP. POP3, IMAP
=Plugin 7+
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Stefano Mazzocchi”} Apache
Jserv( A M| Tomcat)= SSHAE Top Level Apache
ot7] oM Bt ProjectOf] M7

F

1998

Code.google.comOf|

JMeter Plugin Hi & jmeter-plugins.org 2 =

coelFa &4
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JMeter &7

“ALEA = FA e

= License =& K¢t Gl=

» MongoDB, Hadoop 37}
= WebSocket2 & EHE O
= A|H| Resource 2 L|E &
= Unix, Windows, MacO{| CH8HA] 757}X]
MEXE L EHE s
 CPU, Memory, Disk I/0, NW 1/0 &

¢ STA JMETER %/2t3] 2.1 Xcl 2 225} X} .



JMeter &%

= CHESH Plugin XM&
O E’,‘Ql . http://jmeter-plugins.org/

. :'_::'LH . http://www.sten.or.kr/club/club main.php?cb id=cb Jmeter
= Functional E|2AE, Regression HAE,
HAE Xts2 7ts
= A3EHEE XE5tA, Jenkins2t HES
= Light Weight Tool
= 100% AtHIZ ¢4
= MAC, Unix/Linux, WindowsOll A &%}
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0| SAOIM S 2 MSHAE MHA HE
= Blazemeter Ltd

* Flood.|O
= AppVance

= L oadFocus

= Loadosophia

= JAnalyser
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http://www.blazemeter.com/
http://www.flood.io/
http://www.appvance.com/
http://www.loadfocus.com/
http://loadosophia.org/
http://janalyser.com/

Google Trend - JMeter VS Loadrunner

P

imeter Loadrunner
e #apof +a A0 =t
201549 3 (diold € F)
At SEO| [MHE Eipl = Ho}

¥ jmeter: 54

B |oadrunner: 21

2005 2007 2009 2011 2013

2015
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JMeter Plugin 2J)

-EYXQl £l
= http://imeter-plugins.org
«5702| ZtEH| 2|2 500 7tX| Plugin XS

Standard Set ﬁ Extras Set Xf;;

Basic plugins for everyday needs. Does not require additional libs to run. Additional plugins for extended and complex testing. Does not require L b
additional libs to run.
Download | Installation | Package Contents

Download | Installation | Package Contents

Extras with Libs Set WebDriver Set
Additional plugins that do require additional libs to run. Selenium/WebDriver testing ability.

Download | Installation | Package Contents Download | Installation | Package Contents
Hadoop Set i
i hEEEm
HIOES]

Hadoop/HBase testing plugins.

Download | Installation | Package Contents
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ip@gc - Transactions per Second

Name: [ip@ac- per Second

Comments:

(@ Help on this plugin

V143

Vrite results to file / Read from file

Filename |

Chart v Rows.

|

Settings

Loustn Ot (1 o (3 Saccassos

ETCO1_BAEHN0IL_F3| (success) MITCO2 Z2AEZAE T8 (success) MITCO3 22 T3 (ailure) M 220 (success)

Number of transactions /sec

ip@gc - Response Times Over Time

Name: [ip@gc - Respanse Times Over Time

y J
Comments:

@ Help an this plugin ¥113

Write results to file / Read from file

Filename ‘

Chart v Rows.

H Erowse | Log/Display Only: [ Errors [] Successes

Settings

Ecor_s2sx02_za MTco2 zzase~s sz MTcos zz 73 M=zaoz M=aw

Respanse times in ms

o 80
00:00:00 00:00:08 000017 00:00:25 00:00:24 00:00:42 00:00:51 on00:59 00:01:08 00:01:16 00:01:25 00:00.00 00,0031 00:01:02 00:01:33 00:02:04 00.03:08 00:03:37 00:04:08 00:04:39 000510
Elapsed time (granulariy: 5 sec) Elapaed time (granulariy: 5 sc)
I'o -|- L CPU I'oE k N/W I'oo —
jp@gc - Active Threads Over Time J ip@ge - Perfhlon Metrics Coll V) (| Bytes Throughput ¢
Name: [p@oc - Aclve Thrsads Over Time. - IName: |Bytes Throughput Over Time |
Comments:
Comments: —
I — - Wiite results to file /Read from file
P —— -~ Fiename | | | Browse.. |Logbispiayony: [JErors [ successes
- L Ony: [JEmore [ Sueesssas — Host P For et Veb: paranekerses e Settings
= v — — o
@u—u vm [ Blleytes Reconed per second
W veral Aetre Theeads
hoa how | Copp o Dskis ow | 270
7 rte esuts e e o i 0
Flename Bome. L Chmars [] successes re
" i I | ostepay . Comp
i \ ¥ 210
A l iom] gom 1o .
| - ERLY
W f 1 Wocahsicry g
4 \‘ g 1=
u g
! | z L1
2 l' | El;‘ | “
4
ot 1 rEd 90
b i Ea ' |
| tu | | i I 60
: ! A P |
| | “ A i | W | | il I |
3 ‘ “ e el AT A T L P ' 0
y J i / el NIVN
\ | o A MW L Y L, SO Ll R S A MY LV VUL W
[}
e s el il iy s s il i ik ) oww0 oo o a2 e Ll oz 00 moE ooneta L st Y0548 110720 110766 110833 110008 110945 111022 119058 114135 114211 111248
SRS e A=) = Elapsed time (oranularty: 2000 ms)
= =
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=8 JMeter Graph Plugin

=\WebDriver Set

= Selenium= 0|85t GUI HAE 7ts
* Android
e Chrome

* Firefox
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JMeter O] & Aldj|

ads-COM France We use JMeter for performance and functionnal testing.

ALALOOP France We use JMeter since 2008 for performance testing of many Web applications.

AOL Worldwide We use JMeter for performance testing, QA, and adhoc production requests.

Applabs Technologies Pvt.Ltd  India We use JMeter for performance testing. We used Jmeter for more than 10 projects.

ARDAS group Ukraine We use JMeter since 2006 year for performance testing in all our java projects.

ARIS B.V. Netherlands r;iafaesg\gﬁge;?; ]Ejoerr;(z:;ae:i: :izti:agtaosrlrt:;h(zilRls study tracking system and the Dutch Risc
AtlantBH Bosnia-Herzegovina :;I;/setil:]sge_ ill\\lllee;esroﬂ:;;ui:;;iro:easlt'icre‘;t:ga(:;%\;v(::Ospeirvices), regression testing and data quality
Cofman Denmark We are using JMeter for load testing on our systems

Consology (Pty) Ltd South Africa E-billing

Corporate Express Australia Ltd. Australia and NZ Integration, load and stress testing B2B and EAIl integration systems.

CSIRO Australia IM & T is using JMeter to test our managed applications and infrastructure.

DATACOM New Zealand Using JMeter to performance test our developed code. Most of it for local government agencies.
DataResolve Systems India We use JMeter for performance testing of our servers.
e s
eFusion Jakarta / Singapore  use JMeter in our performance & load testing of our applications.

Ephibian Tucson, AZ }/I\\/Aee?:rvzlr?dp;;s’iegrrzgzivveb applications using open source software such as Tomcat, Apache,

JMeterUsers (last edited 2011-09-27 15:16:39 by Philippe Mouawad
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JMeter O] & A

kippdata
informationstechnologie Germany We offer professional performance testing and trainings using Apache JMeter
GmbH

. . We use JMeter for performance testing. Currently we use it for testing our Frequent Flyer Program
Lufthansa Systems Indonesia Indonesia 2 2 v 2 : v E

application.
?:Cer:lnlgl?grir::tlon India We are using JMeter for Performance and Load testing of Web Applications we develop for our clients.
orbitz USA We use JMeter for performance testing in our DEV & DEVQA servers.
Panter Switzerland Performance regression testing of rails apps
Pragmatic Test Labs Sri Lanka We use JMeter for web applications performance testing. We provide JMeter trainings too.

We wrap JMeter with a few scripts to dynamically generate configuration files based on the type of tests

A Ll we want to run. This is integrated with our internal Symfony framework installation.
SharpMind Germany we use JMeter for load, functional and regression testing of client-server applications
Sourcepole Switzerland Benchmarking WMS

Talis England We are using it to performance test our new Talis Engage system.

We use JMeter since 2007 for performance and load testing of various Web Applications
(Intranet/Internet) including ECommerce websites (Number of concurrent users can vary from 1000 to

UBIK-INGENIERIE France 400000 per day). We used it for testing various server side technologies including .NET, PHP, ASP, J2EE
and Custom Java Servers. We have also built an in-house solution for reporting and plugins to ease
scripting of GWT technology and improve performances of distributed testing.

University of Western Cape  South Africa We are using JMeter to test our in-house written E-Learning application.
WatchMouse Netherlands Using jMeter to enable our customers to monitor transactions on their web site.
Sapient Worldwide Uses JMeter for performance and load testing for various applications.

xrow GmbH Germany Uses JMeter for performance and load testing of eZ Publish applications.
Infospectrum India Pvt. Ltd  India Uses JMeter for performance and load testing.

JMeterUsers (last edited 2011-09-27 15:16:39 by Philippe Mouawad
¢ STA JMETER %/2t3] 2.1 Xcl 2 225} X} 3



http://wiki.apache.org/jmeter/Philippe Mouawad

JMeter {174 8.2

ETED—

1. Recording

2. oj2to|E X2 ControIV

3. Correlation 2| %

4. Transaction X 2| \

5. Check Point X 2]

Keripmtel g adaie 03 11 PR 5 - |

- o e

1. Merge 7|5 - | '
2. Filter 7 I% ‘ NN =L \ ; e

b AT I | MOAANSSAAT R A
3. Export 715 | (I EA s ol

_,.m
b3
a
[
1]
—
1]

s b e 1
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JMeter9Q] 7|2

=Init T+ 7t
= Once Only Controller O| &
b= 7t
= 5 3|4 : Loop Controller O|-&
= A|Zt : Runtime Controller 0| -&

=End 77t

= Once Only Controller O| &
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JMeterQ] 7|2
= |nit <t ¢ & [estPlan

= Once Only Controller o T Thread Group
o ¢ fi Dnl:&DnI}rEnntruller]

= LoopO| 2|3t Xj|O— {,ﬂm

e >[1* lf Loop Controller ]
Mame: |Loop Contraller
-l::n::-mm-ue.-ntE:F:l ﬂ"TED'II g iil
Loop Count: [] Forever |100 >[? l|+ Once Only Enntrull&r]
(End 72 =
:=| WorkBench

= Once Only Controller
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JMeter9Q] 7|2

=|nit Zf
= Once Only Controller

Tezt Plan

= A ZHOf| 2f ok K| Of

Runtime Controller

Mame: |F-i'.ur|tirr'|e Controaller

Comments:

Runtime (seconds) |300

'l Thread Group
¢ ! Once Only [‘.untruller]

A=z

>[‘i' ':-' Runtime Controller ]
S Ten zEgE

=End Z¢F

= Once Only Controller

@STA  JMETER 52/3] 20 3f= 28317

—[? I" Once Only Euntrull&r]
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WorkBench
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AEE2] 1CHO|A FotEdotH
CPU, 22|, Disk 1/O, Networ

W
=
O
0%
A0

¢ STA JMETER %/2t3] 2.1 Xcl 2 225} X} ”



| Muy

_ox |

L

L as |

O| Network CH

Ha 2t

2 F 2k A

25

JMETER % &t3] &0 L2 E83lxf

@ STA



AESee SO’y |
AOIO]l 'S HY 28

WS EHAE B Q10|
MAHJIE| 2 O] SO} o

ZSTA  JMETER %23/ 2t M= 2254} 26



JMeter 5101878 AF 18

= Controller@} F5t&-d7|2| 2X[OIY =2 S E
= Cotroller : bin/jmeter.bat(sh) &2
= 25124 7] : bin/jmeter-server.bat(sh) &3
= Controller?} FotEd 7| = FE;
= Server Port : 7| 2890l HHE XS (def. 1099)
= Server.rmi.localport : Sampler =& (def. random)
= Client.rmi.localport : 21t G|O|E M &(def random)

= Server Port

oln g

¢ Server.rmi.localport

W Client.rmi.localport
<<

Controller

STA  JMETER %23/ 21 Xcf.= &g 5i4}



MZtol & 7] - M Resource 2 LJE{#

Ad|A 97 AMH

]

]
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- Single : 80%0]| 5}
e Dual : 40%0| 35}

= Network &=
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A{H] Resource B LE|H 7

= Ot 22 A2/ M ds ELET 7ts
Linux(x86,amd64,ppc,ppcb4,iab4,5390,5390x)

- OPEHQF 22 45 A& =8 7t

@ STA

Windows(x86,x64)

Solaris(sparc-32,sparc-64,x86,x63)

AlX(ppc,ppco4)
HP-UX(PA-RISC,i1a64)

Mac OS(PowerPC,x86,x64)

= 75749| 4= Metrics XI

CPU, I\/Iemory, Disk /0O, Network 1/0

JMX(gc-time, memory-usage <)

TCP(established connections, time_wait, close_wait)
Swap(Used, Pagin, Pagout, free, total)

EXEC(Shell It = & ==

JMETER % &t3] &0 L2 E83lxf

&

oH)

30



At Resource B LJE|d HFtH

=AgentE &%t A|HHEL|EE Al
» A|HOf| AgentE A X|

2015-83-27 18:35:44.539 [kg.apc. : Binding UDP to 4444
2015-83-27 18:35:45.539 [kg.apc. : Binding TICP to 4444
2015-03-27 18:35:45.539 [ky.apc. : JPEGC Agent v2.2.8 started
2015-03-27 18:39:59.199 [ky.apc. ! Accepting new TCPF connection

—
Servers to Monitor (ServerAgent must be started, see help)
Host /1P Port T Wetric to collect Metric parameter (e help)
iocalhast [ErYY |GPU
Cluster localhost 4441 emory
Tocalhost 4444 Disks 10
n localhost 4444 [Network /0
1
'. i ! ,’ ‘ Add Row | Copy Row | Delete Row ‘
!
1 I i’ ) Write results to file / Read from file
|
'\ . r! ’ Filename ‘ H P— |Log/msu|ayon|y: [lErers [] Successes
s’
! 1
\ cnan (% Rows (& Settings ‘
N
\\ M iccainost PU (10 000) [ iocalnost Disks 10 M iocainost Memory 1 000) [ 1ocalhost Network 10
~ 50 000
T = 45000
40 000
2 30000 A
z
2 25000
g
£ 20000
&
15 000
10000
5000
0
00:00:00 00:00:10 00:00:21 00:00:32 00:00:42 00:00:53 00:01:04 00:01:14 00:01:25 00:01:36 00:01:47
Elapsed time (aranularity” 3 s6c)

¢ STA JMETER % &t5] 21 XLj = E+L XS 31



M BUEY 53

=24 3t Filtering 7|5
M CPU, D‘”EE' Process Identification

. ™M or Process ID gjieese

) Process Name [ |, occuren ::B:| |
> (.
AMNEE 587s

- D I S k I/O Filesystem Filter
. File SySte m %:I Filesystem to monitor (if empty: all}, eg "Cl:" or “/home": ]
Disk /O S=™87ts

= NW |/O
. NetWOFk |nterface té' Network Interface Filter

Hetwork interface to monitor (if empty: all), eqg "eth0"™:

NW 1/0 E8-7ts |

O PTOL Query | | @ Help

@STA  JMETER =213 22 3tf.2 &85 -



MY ZUEH EX

- EXECE O|8¢t0] HOEX| ZL|EE X2 2%
‘ts
= Unix : “/bin/sh:-c¢" 2 A|%}
= /bin/sh:-c:free | grep Mem | awk '{print $7}'
= Windows : “cmd:/c" 2 A|%f
= cmd:/c: netstat -na | find "EST" /c

W tocalnest EXEC i nesta-na g ST
i@y - PerfMon Metrics Collector \
Name: [p@qc.- Perfon Mefrcs Collector 3 s
Comments; g :
() Helpontis plugn » X
K
¢
Servers to Monitor ServerAgent must be started, see felp) 12
. ; .
il ul MEUICtUCO”E' W 0000000 000002 000005  O0OO08  O0O0t  OOACA4 000016 O000A9 000022 000025 Q0028
localhost “y EXEC I emd/c netstat-na | find ST Ic Elspseditime (ranulty: 1 gei)

¢ STA JMETER %/2t3] 2.1 Xcl 2 225} X} .



i)
A
B
C

A8 MBS | SEAIZ | TPS | HIZ
5 A 5 1
B
C

50% A
30% B 3
20% C
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zg?_w_d, = 2 A|ZFH+ Think Time

=Think Time U= 2EfO| Al HIA

ooy | =g Moo of oiooi| A2 | Think | oA | A
TIPS xr... Time | TPS | TPS

1 O|:I-
B 20 1 40 20 *![:;’"
C 30 C 1 C 60 1 30 S
Eot20| S7IotHA S EA[ZH0] S}
getot 3 Z7H4= Hojg = 7] =0
TPSE MOl &= Bl&
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« SCEAIZHY| 2} Think Time

TEWHH =10

= /IHH2 =

P

rResponse TimeT Think Time
(3%) (7%)
r Response Time T Think Time ]
(6%) (4%)
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WorkLoad A%

[ =
T
o}
2k Peak
o s i
e
o 9 12 15
UAZ | ALBAE | =E
== 2
A 36,000 10 A 50 5
B 18,000 5 B 10 2
D 5,400 1.5 D 15 10
E 3,600 1 E 5 5

ZSTA  JMETER %23 &0 xjoj = 223514} 37



JMeter WorkLoad A

X4 % RH 2 B
« A& Xt : Thread Group
« @87t : STEN-Pacing Controller

| Thread Group [STEN] - Pacing Controller

Name: |Thread Group Mame: |[STEN] - Pacing Contraller
Comments: Comments:
| Action to be taken after a Sampler error @ Plugin 22

) [Pacing Time Controd  THY : mili-second]
g @ Continue fixed time |5000
| ~Thread Properties (+JrandomOfiset | |
| Number nfThreads{uaersl: 10 l

¢ STA JMETER %/2t3] 2.1 Xcl 2 225} X} 38



a1} GIojE X’ 'S

jp@gc - Transactions per Second

Hame: |jp@gc—Transactinns per Second

Comments:
@ Help an

Write res Save Time Stamp Save Success Save Response Message

Filename Save Elapsed Time [] Ssave Encoding Save Label

- [] Save URL [] Save Hostname [] Save Idle Time
; }'5}‘ Chal
Save Response Code Save byte count Save Latency

Save Data Type [] Save Response Filename [] Save As XML

[] Save Field Names (CSW) [] Save Assertion Failure Message [ | Save Response Headers (XML}

Save Assertion Results (XML) [] Save Request Headers (XML) Save Active Thread Counts
[] Save Response Data (XML) Save Sub Results (XML) [] Save Sampler Data (XML)
[] Ssave Sample and Error Counts Save Thread Name

¢ STA JMETER %/2t3] 2.1 Xcl 2 225} X} 39
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=OlLIO| Listenerd| CHE=Z LIYS M
» 3= FormatO|E £ Listener H 2 X%&a 2 Q
ol o
HA &3

jp@gc - Transactions per Second

jﬂ'@_gﬂ - Active Threads Over Time Mame: |jp@g|:: -Transactions per Second

i i Co ts:
jp@aqc - Transactions per Second HLELES

: : : @ Help on this plugin
jp@ac - Response Times Over Time _
jp@uc - Bytes Throughput Over Time I Filename |C:\UMeter_Resul2BHE E_SgHa S 27 20150305-141558 jt I

:=| WorkBench

@STA  JMETER =213 22 3tf.2 &85 40



mE 20t HOolHE m7|H
X O Z Merge &

[ Write results to file /| Read from file ]

Filename |C:Ur-.-1eter_ResuIt".§?'F=.*E1lﬁE.th I | Browse. .. LogiDisplay Only: [ | Errors [ | Successes
f}}! Chart v Rows & Settings

BTl _BAEHo A~ =35 MTcoz Z2acsp~=E x5 [MTCco: 2 =3 [Jzao= H=1e
960

a0
240
raon
720
GE0

G600

Response times in ms

540

480

420

360
00:00:00 00:05:48 00:11:33 001718 00:23:06 00:28:52 00:324:39 00:40:25 004612 00:51:58 005745

Elapsed time (granuiarity: 5 sec)
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= HAE of Oj0icH oY 0| & HE
= IUO0| S0 LS T AR

« ${ time(YMDHMS)} At

- =lich fOCE DY 0| £ 0| L&

‘@ Help on this plugin

Write results to file / Read from file

[Filename ‘E:Uf-.ﬂeter_Fiesulﬂ—EE*’é‘ SHAE % timeYMDHMS)Ljtl l
J Ehart v Rows &S&tﬁngs
|
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U8dg+ 8’8 'S

=Package O|£0| functionsE Egts|{0f &
-AbstractFunct|on Scf A& &= 3 O
& 7o
= Execute
= setParameters
= getReferenceKey
= getArgumentDecs
=Jar ItY 2 4d <JMETER_HOME>
/lib/extOf| $|X|A|Z
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package my. jmeter.functions;

simport java.util.Collection:[]

public class FunctionTemplate extends| AbstractFunction

(A g g o ]

4 public List<String> getArgumentDesc () {
// TODO Auto—-generated method stub
return null;

}

@Override

public String execute (SampleResult argl,

throws InvalidVariableException {
// TODO Auto—-generated method stub

return null;
}
@Override
public String getReferenceKey () {
// TODO Auto—-generated method stub

return null;

}

'| @0Override

throws InvalidVariableException {
// TODO Auto-generated method stub

public woid setParameters (Collection<Compou

w

Sagppler argl)

ndVariable> arg0)

J

ZSTA  JMETER %23 20 Xy = 28517}
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= http://blazemeter.com/blog/load-testing-challenges-present-future-
interview-alex-podelko

Alex Podelko is a prominent thought leader in the world of load and
performance testing. For the past sixteen years, Alex has supported numerous
performance initiatives for several large companies. He is currently a consulting
member of technical staff at Oracle

Q: How do you see the future of load testing?

In my opinion, the load test process needs to undergo a change in culture.
Traditionally the load testing team joined the development process only at the
very end. A better solution, however, might be to introduce load testing into the
process from the beginning, making sure that every part of the application can
withstand the anticipated load.

One solution is to make the testing process as automated as possible. This way
the performance engineers only need to be involved with complex cases.
Another important change may be to give more of the load testing
responsibilities to the developers and functional testers
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