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[lnaH npe3eHTauun

. O6lee npeacTaBieHNE O HAarpy304HOM TECTMPOBAHUM

2. O6lee npeacrasneHne 06 MHCTPYMeHTEe aBTOMaTM3aLUmmn
Harpy3o4Horo tectupoBaHus HP LoadRunner



OcHoOBHbIe nNpo6siemMbl
Nnpon3BOANTEJIbHOCTMH

YBeNMYEeHne KONMYEeCTBa nosib3oBaTenen

YBenuyeHue KonmyectBa AaHHbIX




lpuMep «nageHuss» CUCTEMbI

Average Transaction Response Time - Running Vusers

Average Response Time {seconds)
SI8SNA, JO 43GLINN

Elapsed scenario time mm:ss
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Nnpon3BOAUTEIbHOCTW
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[ [leHbru

= KnueHThbl

= Mpun6bbinb



3a4auyM Harpy3so4yHoro
TeCTUpPOoBaHuUA

Harpy3ouHoe TeCTUpoBaHMUEe - aHanv3 NoBeaeHUs
CUCTEMbI MPU 3MYNSALNK peasibHOW NONb30BATENbCKON HarpysKku

3agaun:

= [lpoBepka npon3BOANTENLHOCTY

= OnTMMM3aUusa Npon3BoaUTENBHOCTH
= [1naHMpoBaHMe MOLLHOCTEN

= [lpoBepka cTabunbHOCTH

= [lpoBepka MaclTabupyemocTu

= YBEpPEHHOCTb B OTKA30yCTOMYMBOCTU

= [lpoBepka pgerpagauunmn (perpeccuMoHHoe TeCTUpOBaHMeE)



Llenv Harpy3so4yHoro
TeCTUpoBaHuUNA

Ha ctaguu npoeKTUupoBaHMUA.
1 OnpeaeneHne apxutekTypHoro pelwwenus (OC, b1, TexHonornm u cpeasl
pa3paboTKn)
Ha ctagpuu nporpaMMMpoOBaHuUA
1 OnpepeneHne cxeM b/l, onTMMmnsaums Koaa

Ha ctaguu TectTupoBaHusa:
[l MakcumManbHas npon3BoAUTENIbHOCTb CUCTEMBbI

] OnpeaeneHve yBeNNYEHNS BPEMEHWN OTKIMKA U ANUTENBHOCTb Onepaumi npu
YBEMYEHUN Harpy3Ku

1 Onpenenenve npeaena NPUMEHMMOCTM NPOrpaMMbl MO YMCITY Mob30BaTeNen
1 OnpeneneHvne BNMSHUS KOHDUIypaLmUmM CUCTEMbI Ha NMPOU3BOANTENBHOCTb

Ha ctagnmn nocraBKu:

1 YNOBNETBOPSET M apXUTEKTYPa M HAacTpolKa CeTU TpeboBaHUSAM
NPON3BOANTENBHOCTU?



[penMyLllecTBa Harpy3o4yHoro
TeCTUPOBaHUA

= Yny4lleHue 3KCnyaTaumoHHbIX CBOUCTB

= PaHHee 0bHapy)KeHNEe OCHOBHbIX OLLIMOOK NPOEKTUPOBaHUS

= YMEeHbLLEHNE CTOMMOCTN U3MEHEHUM

= YMeHblLEHNE CTOMMOCTX MPOrpaMHO-anmnapaTHOro KOMIIEKCa

= YBenunyeHue npmnbsinm



NMMpUMHLUMNbI HArpy304Horo
TeCTUPOBaHUA

[loHnMaHmne Moaenn busHec-npoLeccoB
Co3aaHue afeKkBaTHbIX TECTOB U CLieHapueB
Co3gaHune Harpysku

MOHUTOPUHI MPUITOXKEHUSA U UH(PPACTPYKTYPbI
[AnarHocTtumka

MicnpaBneHne 1 NoBTOPHOE TECTUPOBAaHUE 10 AOCTUXEHUS
PE3ybTaToB



HepoocraTku py4dyHoro
Harpy3o4yHoro TeCtTupoBaHus
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Tunbl HArpy3o04Horo
TECTUPOBaHUA

TectupoBaHue npoussoautenbHocTu (Performance Testing)
O NnoJIlydeEHNUE XapPaKTEPUCTUK MNMPOU3IBOANTESIbBHOCTU CUCTEMbI
Harpy3ouHoe TectupoBaHue (Load Testing)

[ nccnenoBaHne 3anaca npon3BoanTE/IbHOCTU TeCTVIpyeMOVI CUCTEMBbI, BbIMOJIHAETCA MOHUTOPWUHI U aHaln3
NpPOU3BOANTENBHOCTU. BO BpeMsa TeCTMpPOBaHUSA HaCTpOl‘/JIKa CUCTEMbI HE USMEHAETCA

CtpeccoBoe TectupoBaHue (Stress Testing) —

] npoBepka KOPPEKTHOCTW paboThbl CUCTEMbI B pEXMME MNeperpy3kn 1 cboes, onpeaeneHme
NPOM3BOANUTENBHOCTN CUCTEMBI MPU 3aBEAOMO OFpaHUYEHHBIX pecypcax (HeAOCTaTOYHO NaMsTH,
HWU3KOMPOM3BOAUTENbHBIV NPOLIECCop U T.A4.)

O6beMHoe TecTupoBaHue (Volume Testing)

[l oueHka pa6OTOCI'IOCO6HOCTVI CUCTEMDI MNOCsiE HECKOJIbKUX JIET I'IpOMbILIJJ'IeHHOﬁ SKCrUtyaTauum (KOFﬂ,a o6beMbl
AOaHHbIX YBETUMYMNBAKOTCA B COTHU UU ThICAYN pa3)

TecTtupoBaHme Macwutabupyemoctu (Scalability Testing)

[ TecTMpoBaHWEe U aHanu3 NPoOU3BOAMUTENBHOCTM NPOAYKTA HA Pa3IMYHbLIX anmnapaTHO NPOrpaMMHbIX
nnaTdopmMax

KoHnkypeHTHOe TecTupoBaHue (Concurrent Testing)

[ npoBepka CNOCOBHOCTN CUCTEMbI KOPPEKTHO 0bpabaTbiBaTb KOHKYPUPYIOLME 3amnpoChl HA UCMOSb30BaHWE
pa3gensiemMblx pecypcos (3anucu bl, onepaTtnBHas namaTb U T.4.)

TectupoBaHue HapexHocTu (Reliability Testing)

[ npoBepka paboTOCNOCOBHOCTY CUCTEMbI B TEYEHWNE ANUTENIbHOrO BPEMEHM 3KCM/TyaTalun, B TOM YMChe C
60/bLUMMM 06bEMaMM AaHHbIX U BbICOKOM HArpy3Kou



NMpoTtokonbl LoadRunner

Application Deployment
Solution
[ Citrix

[ Microsoft Remote Dectop Protocol

(RDP)
Knunent/CepBepHbie
DB2 CLI

Informix
Microsoft .NET
MS SQL,

ODBC

Oracle (2-tier)
Sybase Ctlib
Sybase Dblib
Windows Sockets

Monb3oBaTenbCcKkue
C Vuser

Java Vuser
Javascript Vuser

VB script Vuser

VB Vuser

VBNet Vuser
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Domain Name Resolution (DNS)

[

Distributed Components

0 COM/DCOM
[0  Microsoft .NET
E-business

0 Action Message Fornat (AMF)
0 AJAX (Click and Script),

File Transfer Protocol (FTP)
0  Flex

] Listing Directory Service
(LDAP)

Microsoft ,Net

Web (Click & Script)
Web (HTML/HTTP)
Web Services

ERP/CRM

Oracle NCA

Oracle Web Applications 11i
Peoplesoft Enterprise
Peoplesoft-Tuxedo
SAP-Web,

SAPGUI

SAP (Click and Script)
Siebel (Web)

O O & @

O O 0o OCO0o@O->0o@O>O &> @

Enterprise Java Beans
1 Enterprise Java Beans (EJB)
Java
1 Java Record Play
Legacy
1 Terminal Emulation (RTE)
Mailing Services
1 Internet Messaging (IMAP)
1 MS Exchange (MAPT)
[0 Post Office Protocol (POP3)
1 Simple Mail Protocol (SMTP)

Middleware
0 Tuxedo
[ Tuxedo 6
Streaming
0  MediaPlayer (MMS)
0 Real



JTanbl HArpy304Horo
TeCTUpPOoBaHuUA

1.

e

AHanus v Nn1aHUpoOBaHUe
» OnpepenexHne busHec-npowecca n TpeboBaHUM K CUCTEME
» OnpepneneHne TECTOBOW Cpeibl U KOHDUrypaumm

* OnpepneneHve MoAenu Harpy3ku
1 Onepauuu
1 IHTEHCMBHOCTb Onepauui
[ KonuyectBo nonb3oBaTenemn
1 TwunoBoe noBeaeHMe Noib3oBaTenen

NMoaroToBKka TECTOBOM Cpeapbl

» HacTtpouka

» Pa3paboTka aMynaTopoB M 3arnyLuek
Pa3paboTka Harpy3o4HbIX CKpUNToB
NMpoBeaeHne Harpy3ouHbliX UCNbITaHUMN
AHanus pe3ynbTaToB



NMpodunb Harpyskm

= [Mpodunb Harpy3ku NpeactaBnseT cobon COBOKYMNHOCTb Onepaumm,
YYACTBYIOLLUMX B HAarpy304HOM TECTUPOBAHMM, BbINMOMHSAOLWMXCS C
onpeaeneHHoM NHTEHCUBHOCTbIO

= [podunb Harpy3Kkn CTPOUTCSH UCXOAS N3 NPOrHO3UPYEMBbIX AAHHbIX, U3
CTaTUCTUYECKMX AaHHbIX Mo paboTe npeapiayluen Bepcun CUCTeMbI C
YUYETOM CrieayoLmx hakTopoB

1 Cratuctuka obpalueHun k Cucreme
] PacnpeaeneHue 3anpocoB no TUnam nosb30oBaTenen

[ PacnpeneneHue 3anpocoB Mo TUMaM onepawmi



PacnpegeneHue 3anpocos no
rpynne nosib3oBartesien

I'pynmna mojss3oBareseun Koaun4yecTBO
MoJib30BaTeJien
Co3znanue 3aaBKU 40 mmosip30BaTeieu

Ciyuaiinbeii uatepBai mexay 20 u 40 cex

PenaktupoBanue 3aaBKU 20 moip30Bareneu
Cnyyvalinblid uaTepBai Mexay 20 u 40 cex

YnaneHue 3asiBKU 10 momp30Barenen
Ciyuaiinbeii uaTepBas mexay 20 u 40 cex



Tunbl BUPTYaJibHbIX
noJib3oBaTesien
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GUI — VUsers i =
Application | E—
QuickTest Pro ; i ! —
WinRunner ] '
GUI Vi
Server
VUsers
LoadRunner
Server
RTE VUsers :’ """""""""""""" i
LoadRunner | =
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I BE

Terminal Emulation

Server




KoMmnoHeHTb!l LoadRunner

= Virtual User Generator (VuGen)
[ 3anucb, oTnagka, napamMeTpusaumsa cKkpunTa
= Controller
1 Co3gaHue n BbINOSIHEHME CLieHapueB TECTUPOBaHNSA, MOHUTOPUHT
= Load Generator
1 T'eHepaunsa Harpy3Kku
= Analysis

] AHanu3 pe3ynbTaToB, reHepaLns OTYETOB U rpachKoB



CxemMa TecTMpoBaHuNA

DC

Test
Application

roller

oM

Wt

Runtime Monitor
Transaction Monitor
Web Resource Monitor

HTTP

Generate VUsers

Load Generator

System Resource Monitor System Resource Monitor

Test Environment

SQL

Application Server Data Base




Virtual User Generator

= 3anucatb 6u3Hec-onepaymio
=  Jo6aBuUTb TpaH3aKLU1KN, NapaMeTpbl, NPOBEPKMU

=  «OyenoBeunTtb>» CKpUNTbl (O6ABUTb BpeMsi OXKMAAHUS, 3afePIKKHN
CeTHU, NOBTOPHbIE AEUCTBUSA)

U0

Client Running [
an Application

Vu Gen

2
®
3
®
L)



CocTaB cKkpunTa

Ka)xabl¥ CKPUNT COCTOUT U3 3 CEKLUMN:
Vuser_init - vHMumanmnsauusa (BbinonHseTca 1 pa3)

Action — paboTta (MHOXeCTBEHHOE BbINOJSIHEHNE)

Vuser_end - 3aBepuieHnn paboTsl (BbiNoaHsSeTcs 1 pas)



3a4yeM HY)>XHa napaMeTpu3auua u
Koppenayus

= [apaMeTpusauua
= 1N NCKIOYEHUS K3LLMPOBaHMUSA
= [lapameTpbl MOryT 6paTtbcsa U3 annoB, reHEPUPOBATLCA C/TyYanHO

=  Koppensauus

= 3anucb B MapaMeTp AMHAMUYECKUX 3HaYeHWUI ANs AanbHENLLErO ero nepeaayu
cepBsepy



Controller [1]

HP LoadRunner Controller - Konus Scenariol.lrs - [Design{5)]

=10l x|

File View Scenario Results Diagnostics Tools Help

=N =T

L LU s e
Group Name Script Path ’ Quantity { Load Generators =
4 |5_ynopracumeanue_aokymed..\Scripts\S_YnopAaoumeaHe_aokymMeHToB localhost
M 3_yananemue_nokymenta_tmp. \Scriptsh3_Yaanenue_aokymerTa_tmp3 10.101.32.64
4 4_npocmotp_gokymenta . AScriptshd_MpocMoTp_aokymeHTa localhost
M 2_peaaktuposaHue_csoiicTe.. \Scriptsh2_PeqakTHpoBaHue_cBONCTE_a0KYMeHTa 10.101.32.64
M 1_npocmorp_ceolicTe_aokyl..\Scriptsh1_MpocMoTp_cBoiCTE_aokymeHTa localhost
s
4 »
Scenario Schedule
8 X 3 % & SR}
Schedule Name: Schedule 1 % H
I J Interactive Schedule Graph
: o i @
Schedule by: Scenario * Group 120
Run Mode: ' Realworld schedule ¢ Basic schedule Legend
100 J¥ —— 5_ynopanounBatie_noKyMEHTOB
R [V = 3_ynanenne_nokymerTa_tmp3
Group LE EROGHICH YO 30 [V —— 4_npocmotp_nokymenTa
BN B & | Total: 50 Yusers v 2_penaKTUpOBaHWE_CBOICTE_RoKyMeHTa_1
@ [V — 1_npocmoTp_ceoicTe_nokyMeHTa
Action | Properties g 60
Start Group Start immediately after the scenario begins 2
Initialize Initialize each Yuser just before it runs 40
. 20
Stop Yusers Stop all Vusers: 5 every 00:00:30 (HH:MM:5S)
* of ] . | | . . . . | ! |
00:00:00 00:40:00 01:20:00 02:00:00 02:40:00 03:20:00
00:20:00 01:00:00 01:40:00 02:20:00 03:00:00 03:40:00
Time
4. To avoid unexpected behavior during the scenario run, add a "Duration” action between consecutive "Start
£ Yysers” and "Stop Vusers” actions.
Design Run | Diagnostics for J2EEZNET |

| | [@ Auto Collate Results v




Controller [

P LoadRunner Controller - Konua Scenariol.lrs - [Run]

File View Scenario Monitors Results Diagnostics Tools Help

S é| i Fuk K HE

Scenario Groups

Scenario Status

Design Run

Group Name Down | Pending Running Vusers 0
Sto
2 2 L 2 Elapsed Time 00:00:00 (hh:mm:ss)
|5_YnopagounBaHue_aokyMeHTOB 50 -
4 Feset Hits/Second 0,00 last 60 sec)
3_YnaneHuwe_gokymenta_tmp3 10
4_MNpocMoTp_aoKYMeHTa 70 it Yusers... Passed Transactions 1] Q
2_PepaktupoBaHue_ceoiicTe_aokymer 10 # Run/Stop Vusers...l Failed Transactions o Q,
1_MpocmoTp_cBOMCTE_AOKYMEHTa 100 Erfors
4
<_|J Network Delay Time - Last 180 sec Trans Response Time - whole scenario
g
- &
:
E =
= o
4 g
(=] (=3
3
Elapsed Time (Hour:Min:Sec) = Elapsed Time (Hour:Min:Sec)
Windows Resources - Last 60 sec TransiSec (Passed) - whole scenario
100 o
80 4 8
60 g
40 B
20 @
(=
T Y Y Y y ¥ =
21:47:00 21:47:10 21:47:20 21:47:30 21:47:40 21:47:50 =y
4 Elapsed Time (Hour:Min:Sec) Elapsed Time (Hour:Min:Sec)
Color |Scale  [Measwement Machine Max |Min |4vg |std |Last
[ A % Processor Time (Processor _Total) 10.101.32.60
1 File Data Operations/sec (System) 10.101.32.60
1 Processor Queue Length (System) 10.101.32.60
1 Page Faults/sec [Memory) 10.101.32.60

| Diagnostics for J2EE/NET |

I I@ Auto Collate Results




Analysis [1]

HP LoadRunner Analysis - resl.lra
File Edit View Graph Reports

Tools Windows Help

JekdH SR | | Tida |2 |V

b
x

I 9 Controller Output Messages I

Summary Report I Running Yusers | Transaction Summary | Average Transaction Response Time | Windows Resources 4 b
o o o o o o o o o o o o o o o o o [PS
S e 2 = b= 9 L= S, e =] = = 9 e o 9, 2 g
o o o o = = = = r r r N w w w w S ]
=" o e o =X = = L) [ L= . > D £ ® = ) . g
T —— . o w = a w = ] w - a w = @ w = ] w I3
{7 service Level Agreement =/ A LN K = o “u 52 “ <@ = o = 2 2 = = 9
{7 Analyzed Transactions
=-{77 Graphs
“ffls. Running Yusers Transaction Summary
i Transaction Summary
Aver Tran ion R nse Tinm
W_edage Ra saction Response Transactons: Total Passed: 2 071 Total Failed: 0 Total Stopped: O Average Response Time
indows Resources
Transaction Name SLA Status Minimum Average Maximum Std'. - 20 Pass Fail
Deviation Percent
Action Transaction . 1,268 20,483 264,415 33,693 43,354 484 0O
CO CozaaHue OT4eTta RVP 23 ol 5,234 11,898 80,4 10,71 24,516 146 O
< | > Dataposl Connect - 0,018 0,118 0,82 0,174 0,128 18 o
| Properties 2 x| Datapool Disconnect - o o o o o iz 0
Datapool Lock and Load Dats ok o 0,007 0,737 0,036 0,019 445 0O
B Properties Datapool Unlock Data "t o 0,012 1,881 0,089 0,019 445 0O
Description Summary page we tha‘si vuser end Transaction .- 1] 0,059 0,188 0,06 0,156 23 1]
Filter (Include Think Time] wuser init Transaction - 4,144 8,171 16,135 3,802 13,321 23 0O
Percentile a0 CHUTK BeinonHeHWEe BEIXOAHOrO OTHETa “s 4,781 7,789 17,469 3,724 16,324 ig [u}
Title Summary Report CHWTK Barpyzks oTHeTa vz danina "t 169,986 207,153 264,415 34,904 264,415 4 ]
CHUTK Norayr "l 0 0,007 0,016 0,006 0,016 11 u}
CHUTK Norud et 9,309 11,764 16,006 1,779 13,458 11 o
CHUTK Mpocmorp Otdera F2 6 CRED OSBE “s 104,09 107,526 115,171 2,87 111,697 14 o
CHUTK MpocvoTrp Otders RVP 22 ol 9,297 13,57 40,35 T 16,185 i7 o
CWUTK PeaakTtupoeaHue Otdera F2 & CRED ">l 88,969 96,111 106,924 4,37 106,924 9 o
Summary page shows the summarized analysis on a CHUTKH PeaakTtupoeadHue Otdera RVP 22 “- 10,218 14,038 19,752 2,949 19,752 2 u}
single page CHUTK Cozaanue Otdera F2 6 CRED OSB -y 114,359 122,669 134,721 5,287 128,951 15 u} =
<] >

| e1eq Ydess 3| l BIEQ MEY g | S30p 4350 'DI

[I:]j Complete data [




Analysis [

iHP LoadRunner Analysis - resl.lra

File Edit View Graph Reports Tools Windows Help

n
e - e
= E_x} resl.lra

J@ kb SR e || o | B RE| S 18|

Average Transaction Response Time

2

20:00 25:00
Elapsed scenario time mm:ss

s =] o
| IR b
Summary Report ‘ Running Yusers ‘ Transaction Summary  Awverage Transa... Response Time | ‘“Windows Resources 4 b x

o ox |

i g Summary Report 260 1
) service Level Agreement 240
{7 Analyzed Transactions —_
(%) 220 4
=-{77 Graphs =
ils Running Yusers g 200
Transaction Summary E 180
= ge Tral ion @
" Windows Resources E d=y
@ 140
w
S 1204
=
& 100
o
a
el | -
| Properties a x| g
2l | =y
E Properties
Description Displays the average time ty
Filter Transaction End Status = (P
Granularity 64 Seconds
Group By
Measurement Breal lﬁ";’ﬁ TR
A= A = P -
Title ; ansaction Respo = == mm==
Color I Scale

% Y ||

[ | B [ W

| Measurement | Graph's Mini... ] Graph's Ave... | Graph's Max...] Graph's Me... | Graph's Std;‘

Displays the average time taken to perform
transactions during each second of the load test.
This graph helps you determine whether the

Action_Transaction 3.897 18,838 53.276 18,098 11.7
CO_Cozsaanue_Otuyera_RVP_23 5,359 11,165 48,01 7.379 8,337
Datapool_Connect 0,026 0,159 0,82 0,077 0,235
Datapool_Disconnect i} i} i} i} i}
Datapool_Lock_and_Load_Data 1} 0,006 0,091 0,005

0,014 -
| »

] &2 Controller Output Messages I

’ 238 ydes IE)| | eeq ey () | 5330p 4asM] ﬁ[

[I:IJ Complete data I I
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