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S QUERISTE What triggered the investigation

it

o=
2=

Historical International Prototype Metre
bar, made of an alloy of platinum and

iridium, that was the standard from 1889
to 1960

Do performance test tools emulate the
Q exact same behavior a real user would

show when accessing the application ?
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SQUERIST Research Definition

Scope:

* 4 commonly used test tools, installed with default settings
* 1 virtual user to execute the test

* 1 Browser

*10S

* Mix of commercial and Open Source tools

Goal:

* |dentify differences.
* Adjust settings.
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*Tooling doesn’t execute javascript like a browser does

*Different behavior at network level, number of tcp sessions

*Different behavior in €U ests

and number of \

¥ethods
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1. Execute the testscenario manually, this is the Reference.
2. Record the scenario with the testtool. o 9
3. Run the scenario with the testtool. B ﬁ

Scenario: ::: ;
e Add the dvd “Speed” on the front page to the cart
e Search for a dvd with the word: “Mary” r

e Add dvd “There’s something about Mary” to the cart }.,, a

e Checkout something {&

e Create a new account mary \
e Complete the checkout & shipping é «

e Return to the frontpage and logout

7 Proven Quality



S OUERIST Test Environment Setup

VMWare XP images:
 Tool A

Tool B

Tool C

Tool D

Clean image

Server: Bootable Linux CD
Turnkey Linux & OsCommerce

http://www.turnkeylinux.org/oscommerce
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Manual Tool A Tool B Tool C Tool D

Startpage 0,815 1,715 0,669 0,912 0,875
Select DVD Speed 0,942 0,99 0,473 0,946 0,313
Add to cart 0,197 2,071 3,21 0,14
Search "Mary" 5,98 4,689 1,22 5,984
Add to cart 1,367 6,92 2,092 3,538 0,094
Check Out 0,421 1,715 0,25 0,897 0,078
New Customer 0,408 0,637 0,896

Account created 0,389 0,795 0,6 0,798 1,297
Continue 0,498 0,156
Shipping 0,374 0,13 0,417 0,883 0,312
Payment 0,431 0,358 0,787 0,141
Confirm Order 0,488 1,92 0,64 0,909 0,266
Startpage 0,418 0,383 0,808 0,188
Log Off 0,542 0,72 0,444 0,829 3,547

13,073 15,102 13,723 16,633 13,391
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« Create the reference by analysing user behaviour with the application
« Analyse tool behaviour with the application

« Calibrate tool

« Validate calibration by rerunning the test.
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S QU ERIST Reference with FireBug

#5 ¢ ) ' HTML €55 DOM | Net+ | p I=[50]

W Cear Passt | Al| HIM. €55 15 SR Inages Flsh Meda

URL - stat  Domai CSize  Timeli | Manual
atus omain ize imeline
EET 192.168.0.10 ZDW 192.168-.0.10 ?8 KB L -62ms Network Onload
GET jquery-ui-1.86.css 200 0F 192,168.0,10 6KB B s Startpage 766ms 815ms
GET jquery-1.4.2minjs 200 Ok 192,168,0.10 24 KB - 207ms
GET jquery-ui-1.86.min 200 Ok 192,168,0,10 SOKE - 247ms
GET jquery.bxGallery.1. 200 OF 192,168,0,10 1.4KE ol Gims
GET jquery.fancybox-1. 200 OF 192,168.0.10 1.5 KB [ B3ms
GET jquery.fancybox-1. 200 0K 192,168,010 5.4 KB | 1Z5ms
GET 960_24_col.css 200 0K 192.168.0,10 1.1KB B Gams
GET stylesheet.css 200 0K, 192.168.0.10 1.5 KB B 14ms
GET store_logo.png 200 0K 192.168.0,10 12K8 - 141ms
GET mg200mms.qif Jallilels 192,168,0,10 3.7kB B 109ms
GET courage_under_fin 200 0K 192,168,0,10 35 KB B 156ms
GET speed.qgif 200 0K 192.168.0,10 34KE B 156ms
GET speed_2.qif 20008, 192,168.0.10 3718 B 172ms
GET theres_something, 200 OK 192.168.0.10 3418 | 188ms
GET beloved.qif 200 0K, 192,168.0.10 3418 B LEEms
GET swat_3.qif 200 0K 192,168,0.10 3.9KB ] 234ms
GET unreal_tournamen 700 OF 192,168.0,10 34K8 188ms
GET wheel_of_time.gif 20008 192,168,0.10 37KB 203ms
GET blade_runner.gif 2000k 192,168,0,10 J9KB 203ms
GET stars_5.qif 200 0K, 192,168,0.10 1278 B 23Hms
GET ui-bg_glass 85 dfi 200K 192.168.0,10 1738
GET ui-icons_bdadd5_2 700 0K 192,168.0.10 4.3KB
GET button_quick_find. 200 0K 192.168.0,10 534 B
GET ui-bg_gloss-wave_ 200 OF 192,168,0,10 39KR |
GET ui-bg_inset-hard_1 200 0K 192.168.0,10 G5 B |
26 requests 146.7KB 766ms {onload: 815ms)
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S QUERIST Reference with WireShark

‘i HTTP/Packet Counter with filter: http @ :'-_: ﬁ'g][il Conversations: Vhiware Virtual Ethernet Adapter: Wevice\NPF_{13700381-07C7{
s
= HTTF Request Packets 190 0,001536 49,87% TCP Conversations - Fiker: http,cookie == "osCsid=shoftr2ilndvbheijlkalHzhs"
GET 184 0,001487 96,34% Address & 4 Portd 4 AddressB 4 PortB 4 Packets 4 Bytes 4 Packets A-B 4 Bytes A 4 Packets AL
o e ome s T
=/ HTTP Response Packets 191 0,001544 50,13% 192,160.234.132 1094 192.166.234,130 60 X 1063 X 1063
777 broken n 0,000000 0,00% 192,168,234, 132 1095 192,166,234.130 80 25 1147 25 11 474
1w InFarmational i 0,000000 0,00% 192168234132 1128 192,168.234.130 &0 1 104k | 1 46
2w Sluccess 6l 0000493 31,94%
Jwr Redirection 7 0,000057 3,66%
4t Client Ervor 123 0,000994 64,40%
S Server Error n 0,000000 0,00%
Other HTTF Packets 1 0,000000 0, 00%,
| >
(] e rescto Lokt dly e
Help ‘ ‘ Copy ‘ ‘ Follow Stream ‘ ‘ Close

12
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Ethermet: 1 L oo v | e | e avna e rove] scre] 7ep:s | | uoe vzt
TCP Conversations - Filker: http,cookie == "0sCsid=shSFtf2i1n9vbhaiokol tZhs"
fddress & 4 Porkd 4 Address B 4 Port B 4 Packets 4 Bytes 4 Packets -8 4 Byhes 8-8 { Packets A+F
192,168.234,132 1091 192,168,234,130 &0 36 16255 36 16255
192,168,234,132 1093 192,168,234,130 80 26 12198 26 12193
192.168,234,132 1094 192,168.234.130 80 24 10636 24 10636
192.168,234,132 1095 192,168.234.130 80 25 11474 25 11 474
192.168.234.132 1128 192.168.234.130 &0 1 1046 1 1 046
| >
[ Heme resaluton Lk tocisply it
‘ Help ‘ ‘ Copy ‘ ‘ Fallow Stream ‘ Close

13
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Tool behaviour and Solutions
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S QUERIST Compensate Browser processing

& oscommerce 52 =0 .

Test - oscommerce 3 Gaussian Random Timer
Test Contents Test Element Details Name: |Interna| Processing Browser
This section shows the test contents 192,168.0. 10/extfjquery/jguery-1.4.2 .min.js X

. ¥ JavaScript Callback (76ms)

Enter Filter bext Options ~ Performance Requirements Style Recalculation (15ms)

E » Click ko show available requirements Paint (FTms
ERS ?1sc0mmerce. = Comments: ( )
[ Test variables Error Handling Layout (8ms)
ERPS T/uD{rnKey DSCOMmMErCe » Click ko show conditians Garbage Collection (34ms)
- .168.0.
" 921660/ _ _ _ Parse HTML (26ms)
o 192,168.0,10/ext jqueryfuifredmond/iguery-ui-1. -
-8 i fi 14,2, min. i % Data Transformation Thread Delay Properties
jgueryfiquery-1,4.2.min.js
- _ -Remove
=% Response: 304 - Mok Modified Applied Transform: [nane] Deviation (in milliseconds): 14,0
/IResponse Code Verification Point
/’at‘: 192.168.0.10/ext{jquery/uifjquery-ui-1.6.6 min.j: Encoding Constant Delay Offset (in milliseconds). | 166
/% 192,168,0,10/ext/ jquery/bxGallery figuery bxgall
/% 192, 168.0.10/ext/jqueryfancybox figuery Fancyt Character sef: utf-5
/g 192, 168.0.10/ext/jquery/fancybox figuery Fancyt
/% 192, 168.0.10/ext/960g5/260_24_col.css Client P ing Del
/% 192,168.0,10/styleshect.css tent Frocessing Lelay
A4 -
/a_g 192.168.0.10fimages/store_loga.png Wait Far: 192,168.0.10/e...-ui-1,8.6.cs5
/% 192, 168.0. 10/ ext ! iqueryfuifredmond/images/ui-b @C Run
“H 192, 165.0. 10)ext/jquery fuifredmondfimages ui-ic Release when: Last Character Received w
“E 192,168.0.10{images/matrox/mg200mms. gif Additional delay (ms): |

“E 192,168.0.10fimages/dvdisoeed aif bt
|

? (L] -dvanced 4

<]
£

Problem identified: Tooling doesn’t do processing like a
browser. (javascript, rendering)

Solution: Compensate in the tool for clientside processing and
during a loadtest execute the scenario manually to capture

the user experience.
Proven Quality
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"I HTTP/Packet Counter with filter: http E] Z

BX

Post en Get Requests

Topic { kem Count Rate (ms} Percent Tapic { Item Count Rate {ms) Percent Topic | Ttem (CourtRate (ns) Percent |
& Total HTTR Packets 381 0,003079 I Total HTTP Packets 57 0,000291 &l Total HTTP Packets 570 0000484
E HTTP RequestPackets 190 0,001536 49,87% & HTTP RequestPackets 57 0,000281 100,00% S HTTR Request Packets 204 0,000241 43,82%
T 194 0,001457 96, 54% cET S3  0,000270 92,06% GET 279 0,000237 9,24%
pOST 6 0,000048 3,16% POST 4+ 0000020 7,02% POST 5 0,000004 1,76%
& HTTP Response Packets 191 0,001544 50,13% = HTTP Response Packeks 0 0,000000 0,00% = N izrraeey Al DD B,
77%: braken 0 0,000000 0,00% 777 braken 0 0,000000 777: broken 0 0,000000 0,00%
155 Infarmational 0 0,000000 0,00% Lt Informational 0 0,000000 Lt Informational 0 0,000000 0,00%
2zt Success 61 0,000493 31,94% Zux: SUccess 0 0,000000 Zit; SUCEess 165 0,000140 57,69%
3wx: Redirection 7 0,000057 3,66% Jwx: Redirection 0 0,000000 Bix: Redirection 6 0,000005 2,10%
s Clenit Ervor 123 0,000994 64,40% 4ox: Client Error 0 0,000000 e Client Error 115 0,000098 40,21%
Six: Server Error 0 0,000000 0,00% St Server Errar 0 0,000000 St Server Error g 0,800000 0,00%
Other HTTP Packets 0 0,000000 0,00% Other HTTP Packets 0 0,000000 0,00% Qther HTTP Packets o 0000000 0,00°%
Reference Tool A Tool B
16 Proven Quality
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’wwlmp,o [olber, vhosts accoss,og, - olbar_ vhosts accets, leg)
IMN Deperlen Bohd  Saperwveen I«‘l Durs Yevetae W

"GRT /fanoybox/ rancy ahadow_ne.png HITR/

24404516 "~ "I MMoRiY
"GEY / fancybox/ fancy i shadow &, png mm 1% 404 517 "=~ "Nozill
"GEY/ fancybox/ fancy_ahadow_me. pngl HIRR/L, 171404 516 "~ "Hozil

"GRY/ fancybox/ fancy_shadow_8.png Hﬂ!ll 2% 404 517 "="[THozhlL
"GER / fancybox/ fancy | lbadow sw.png HITR/101%404 517 "- » "Moril
"GRY /fancybox/{ancy. shadow_w. prg HITR/1. 14404 527 "7 'MH),
"GEY /Eanicybox/ fancy shadow _nw, prg, BEER/A 171404 517 "-" Mozl
"GET /index. phplHRTR/1TEY 200 3143 “http://192.168.234. 130/1090
"cn /€ancybox/ fancy_shadow
'Gﬂ |/ £ancybox/ fancy lhndow ne. png Hﬂ?
"GRY./ fancybox/ fancy shadow

"GER |/ fancybox/ fancy shudow

"GEY /fancybox/ fancy_ shadow. e phg| amm 1' 4047516) =" "nozu.
*GET /fancybox/fancy : shndow w. png RTTR/L q0% .Sl& e "’ Z zidl
"GRY/ fancybox/ fancy ahadow Bw. prg HITR/ 110 404516 7 Hozil
“GER /oxt/jquory/ux/redaondluagoslux bg_glass 75 _d0eS£S 1x400,

Adjust get & post request setting

A LAy O mmbC ol vo LMW Vligiory ot wr P wient by

*PO8T /create account.php HRRPAR-RR1302 526 “http://192.168.234 A
¥GET/create_fceount_succons. phy BRRB/TIN 200 3034 *hrrp://192
“GBT /croate_account_succoss.php HOER/1, 1% 200 2068 “hetp://192
GRY /ext/ dquety/ui/ vadnond/ Jquery=ui=1, 3.6, cas HIRO/ATA200 6
"GN/ ext/3query/jquery-1.4, 2. min. isl HRRB/LAN 200 24960 “Kttp:,
TGET /ext/jquery/ui/ jquary-ui~1.8. 6.min, Ju RRZR/IIAT 200 51876
“GER/ ext/ Jquery/bxGallexy/ jquecy. bxGallery. 1. 1.nin, js BRRE/AL ;
*GET /ext/jquery/fancybox/jquery. fancybox-1.3. 4. cos HETR/1. 1" 2
*GBY /ext/3quecy/ fancybox/Jquery. fancybox=1,3.4. pack, je HRR/L,
GET [ oxt/9609s/960_24_col. caa HITOALIANI200 1419 *htep://192.1
Ger /atylesheet. caal HHPIL 1' 200 2166 "http://192.168.234.130,
*GET '/ fancybox/ fancy_shadow. n. png R/ \
*GET /tancybox/fancy ahndow ne. png HIP 04

"GET / fancybox/fancy shadow 6. prg HETR/A 1" £047517 "= "Hozill
*GE?'/ fancybox/ fancy shadow 50.png. HITR/1.1% 404 516 e “Hozil
*GRT /fancybox/ fancy_shadow . png R!}Pll. 17 4041517 == *Hozd1),
¥GET/ fancybox/ fancy | shadow. . sw. png HESR/1. 1% 404 §17 *-* *Mamil
"GRT /tancybox/fancy ahadov w.png HETP/1.1" 404 517 "~" "Mozill
"GET /fancybox/funcy_shndw_nw. png HITR/1.1% 404 517 "=" "Moxzil
"GET /checkout shipping.php HTTPR/1.1" 200 3681 “http://192.168..
TGRY Jext/ jquexy/ui/cadnond/ jquery-ui~1,8.6,ces HTTR/1.1" 200 6
*GET /ext/jquery/iquery-1.4,2.min.ja HITR/1.1% 200 24961 “http:,
"GRT' /ext/jquery/ui/jquery~ui~1,8.6.8in, 3¢ BR2R/1.1" 200 51575

Problem identified:
Different number of
Requests, GET and POST

Possible Solution:
Adjust settings on how to
Retrieve resources

- - I Jaxt/Aauerv/briEal)arvs dauery. brGallary, 1, ) nin, dx AR/ A Y
<
e, PG00 T L0 TN U gt vekiom o SRS ) T
Gereed £60 vershd grerin M
== gearch_create_order,jmx (F\Programma's\apache-jmeter-2.8\bin\examples\search_create_order,jmx) - Apache JMeter (2.8 r1393162)
File Edit Search Run Options Help
=M BHED %)
Commerce ‘
User Defined War | Add | | Browse... | | Delete |
HTTP Header Ma
~ Proxy Server
HTTP Cookie Man|__|
HTTP Reguest Del Server Name or IP: |Port Number: |username | Password |
?i“‘ scenario - Optional Tasks
b Retrieve All Embedded Resources from HTML Files Use concurrent pool. Size: E [ ] Use as Monitor [_| Save response as MD5 hash? | |—=
Embedded URLs must match: |Source IP address: | [
17 Proven Quality



SQUERIST

Problem identified: Some content is cached within the browser.
Solution: Retrieve cached content once for every VU.

¥ Response Headers view source

access-control-allow-origin: * ¥ Response Headers view Source

| cache-control: private, max-age=315368@¢ | | cache-controi: private, no-cache |
content-length: 2991 content-length: 2
content-type: image/png content-type: image/gif

With Browser caching Without browser caching

& Caiorat o
T 1o o e e Compensation in J-meter for cached content
5 Loop Controller

## cached content List startage —— USing an “Only once Loop Controller”
T {’k?-eu:achte content Start Pagel
48 HTTP Header Manager

o
‘ @ Cached_Content_StartPage.csv

18 Proven Quality




S QUERIST Network behavior

71! Wireshark 10 Graphs: Capture_run_jmeter.pcapng - | Dlﬂ

‘' Wireshark I0 Graphs: capture_handmatigv3.pcapng

F
§
.
-

T
=

0 20 a0 0 0 100 05 2005 4005 f00s 8005 1000s
5 5 5 5 5 5
| | 0
| »
= ~Graphs ¥ fiis
Graphs o Bis kit llm
iter: ||t == = i v | || Tick interval:| 10 sec hd
lGraphllcg|grlFi_|ter;”tcp,pgrt == 1091 ‘St\,.fle: Ling v Tickintervahl% raph 1 Color Filter: |t 1544 of tep,pork == 1847 Style.ILme J i, 5
. o . _ I iels per tick: | :I
lGraph2]ColorlFi_Iter:”tcp.port — 103 ‘Stvle: line r Pixels per tick: 5w Graph2 Color Filter: It 1801 of tep,port == 1804 Style.ILme j . .
(] Wiew as time of day ’ . [™ e s tine ofday
lGraphS]Color lFi_Iter:”tcp.port 1034 ‘ style: Line J £ Graph3 Color Filtee: | == 1815 or tep.port == 1518 Style:ILlne j Vs
Y fixis I
lGraph4lColorlFi_Iter:”tcp.port == 1095 ‘St\,.fle: Line W Unit: | PacketsfTick Graph4 Calor Filter: |t== 1829 or tep.part == 1832 Style:ILme j Ui macketsﬂick -
[Graph 5. ColorlFi_lter:”tcp.pDrt —= 1129 ‘St\,fle: lire v ||| safe Graph5 Color Filter: |== 1844 or tep.port == 1647 Style:ILine j Scale: IF\uto 'I
Smoath: Mo Filker Smaooth; INo Filker ‘I
Help Copy Save Help | Capy | Save | Close
—_— e —
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S QUERIST Adjust settings for connections

Profile - [Profile1] - Web [Protocol Lewvel)

Record Browser | Proxy || Simulation | Authentication || Emulation | Recording | Werification ||ﬁ LS P b I : d 'f' d D -
Feplay roblem identiftied: Different

Browser type

b g behavior at network level

(&) Limit connectionz per vitual user:

caused by different number of

[] Single-threaded

L]
HTTP ian: HTTPA A Feep-tilive semantics Con n eCtlonS used
versian:[HTTP/11 v | Content-Encading

%,
User agent: |M02i||a.-"4.ﬂ [compatible; MSIE 8.0; Windows MT 5.2; Trident/ | . .
® S | Possible Solution:
Adjust settings for number of

o] (coren ) (o ] (s connections per virtual user

= search_create_order,jmx (F\Programma's\apache-jmeter-2.8\bin\examples\search_create_order,jmzx) - Apache JMeter (2.8 r1393162) EI@
File Edit Search Run Options Help
EECE IR R || (0[] [E5]B] o2 onr
- Al I
commerce :

User Defined Var _ | Add | | Browse... | | Delete |

HTTF Cookie Man|_| Proxy Server

HTTP RequestDe || | Server Name or IP: |Port Humber: | Jusername | | Password

?t scenaris : Optional Tasks ||
@y :

c: }mzs : Retrieve All Embedded Resources from HTML Files Use concurrent pool. Size: E [_] Use as Monitor [ ] Save response as MD5 hash? | |—

comn 3

--| | Il ‘| |Embedded URLS must match: |Sourfe IP address: | [
1 ] 4 i -
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! Conversations: run_script_timers.pcapng

‘(' Conversations: YMware Virtual Ethernet Adapter: \Device\NPF_{13?00331-0?(:?{?I __

— -~ o5 Ethernet; 1 P 1 | TP 16 |
o ] ] ] ) TCP Conwersations - Filker: http,cookie == "osCsid=02rvdng8tSSnecl creundimdha”
TCP Canversations - Fiter; http,cookie == "nsCeid=shSftf2iindubhdiilkaitizhe
Address & 4 Port & 1 AddressB 4 PortB 4 Packets 4 Bytes 4 Packets A~B 4 Butes A—B 4 Packets AeE 4
fddressd 4 Portd { AddressB 4 PortB 4 Packets 4 Bytes { Packets A-8 4 Bytes A-8 1 Packets AeE 192.168.28.1 1739 192.168.28.128 &0 6 7473 g 433 |
192,168.234.132 1091 192,168.234,130 80 16255 k] 16255 192.168.28.1 1740 192,168,28.128 80 5208 g 2083 I
182,168.234.132 1093 192.168.234.130 80 12198 2 12198 192.168.26.1 1741 192,168.26.128 80 5213 g 2130 I
192,168.234.132 10%4 192,168.234,130 80 24 10636 24 10636 192,168,281 1742 192.168,28.125 80 3 1266 3 1266 '
192068294132 1095 192.166.294.130 B0 5 1147 5 114% 192.168.28.1 1743 192.168.28.128 80 4 ledl 4 163l '
19.182301% 118 19216823130 80 104 L1 192, 168.28.1 1744 192,168,28,126 80 v oo '
192,168.28.1 1745 192,168.28.128 a0 4 1857 4 1857 |
192,168,25.1 1748 192,168,25,125 80 Z 856 Z 856 |
192,168.28.1 1747 192,168.28.128 a0 2 048 2 243 |
192,168.28.1 1746 192,168.28.128 a0 2 42 2 242 |
192,168.28.1 1750 192,168.28.128 a0 1 433 1 433 |
192,168.28.1 1749 192,168.28.128 a0 2 845 2 245 |
192,168.28.1 1765 192,168.28.128 a0 9 4610 9 4610 |
192,168.28.1 1766 192,168.28.128 a0 2 837 2 837 |
192.168.28.1 1767 192,168.28.128 a0 2 o4 2 254 |
192,168.28.1 1768 192,168.28.128 a0 4 1662 4 1 662 |
| )
— | z
D Nar resluion Limit: ko display filker
‘ Help ‘ ‘ Copy ‘ ‘FUHUW Stream ‘ ‘ Close ‘ l Help l l Copy l lFoIIow Streaml [ Close I

Reference 5 sessions Tools 8 ~ 32 sessions
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— ERDléT

The behavior and

reported results from | =
Performance Testtools
need to be:

VALIDATED & CALIBRATED
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At Squerist part of our intake
and tool selection process for
performance testing is the
calibration and validation of the
tools we are going to use.

We monitor developments in the
market on tooling, network and
application level and conduct our
own research.

/\
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Are we finished? NQI!I|

We want to research the influence of:

-Different browsers

-Different OS.

-Different amounts of VU

On performance and user experience

<
Why? f
r !
Because we are testers and our .,
customers deserve accurate results!!!

Proven Quality



