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Anotacija
[LV]

Misdienu interneta informaciju sisttmam (IIS) ir jaapstrada arvien lielaku informacijas
apjomu, ka ar1 janodroSina iesp&ju stradat augoSam lietotaju skaitam. Savukart augoSais
bezmaksas un atvérta pirmkoda riku klasts piedava jaunas iesp&jas programmatiiras test€Sana.
Autora mérkis ir iepazities ar IIS slodzes un merogojamibas testéSanas metodiku un atrast
bezmaksas rikus, kas var€tu palidzet liela meéroga IIS (vairak ka 10 000 vienlaicigu lietotaju)
test€Sana. Darba tika apskatiti riki, kas varétu noderét Sim mérkim, un novertéti péc vairakiem
kritérijiem. Tika izvéleti divi no rikiem, CLIF un The Grinder, un ieviesti efektivai izmantoSanai
reala projekta. Izstradata saskarne starp Siem rikiem, kas lauj izmantot labakas 1paSibas no katra
rika. Rezultata ir iesp&jams vispusigi novertét IIS veiktsp&ju, tai skaita dazadu IIS resursu

patérinu.

Atslégvardi: interneta informacijas sist€éma, slodze, meérogojamiba, test€Sana, atverta

pirmkoda un bezmaksas riki



Abstract

[ENG]

Modern internet information system (IIS) must be able to handle growing amount of
information as well as increasing number of users. In the same time, growing range of open-
source and free of charge tools provide good facilities in testing. Author’s aim is to learn methods
of load and scalability testing of IIS, and to find freely available tools for load testing big scale
(more than 10 000 online users) system. In this work there were inspected tools usable for this
purpose. They were rated at several parameters and picked several of them for further practical
evaluation. Later two tools from best tools picked earlier were tested out and implemented in real
project. There were developed interface between both tools, which made possible to use best
features from each tool. In result IIS performance is well tested, also with different resource

measuring.

Keywords: internet information system, load, scalability, testing, open-source and free of

charge tools



Autoreferats

Autors magistra darba gaita ir paveicis sekojoso:
apskatijis interneta informacijas sistému test€Sanas ipatnibas;
iepazinies ar metodikam slodzes un mérogojamibas testeéSana;

lepazinies ar pieejamajiem bezmaksas rikiem, kas varétu noderét slodzes un

meérogojamibas testésana;

pec izveletiem kriterijiem atlasijis labakos rikus talakai novértésanai reala projekta;
Izvelgjies divus rikus ievieSanai reala projekta un izstradajis saskarni starp Siem rikiem, to
kombiné&tai un efektivai izmantoSanai;

Veiksmigi ieviesis So riku izmantoSanu reala projekta un aprakstijis iegiito pieredzi un

rezultatus Saja darba.
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IEVADS

Misdienu interneta informaciju sisttmam ir jaapstrada arvien lielaks informacijas apjoms,
ka ar janodroSina iesp&ju stradat augoSam lietotaju skaitam. Aktuali kltst paredzét sist€mas
darbibu $ados apstaklos un iesp&ju sisteému attistit neapmierinoSu rezultatu gadijuma, par cik tas
tieSa veida var ietekmé&t komercialas darbibas attisttbu un potencialas pelpas giiSanu vai
zaudéSanu. Viens no svarigakajiem faktoriem pakalpojumu sniegSanas sféra ir nodroSinama
servisa kvalitate un atrums. Informacijas sist€tmu servisu atrumu raksturo veiktsp&jas un
stabilitates jédzieni. Viens no sist€mas stabilitates un veiktsp€jas noturibas raksturojoSiem
jédzieniem ir sistémas mérogojamiba (scalability), kas ir sisttmas sp€ja pie nepiecieSamibas

efektivi palielinat savus resursus.

Dota darba pirmaja autors cenSas apzinat metodes interneta informacijas sistémas darbibas
novértéSanai dazados apstaklos, kas paredz arl iepriek§ minéto slodzes lielumu un sist€mas

konfiguraciju variacijas. Apskatita slodzes un meérogojamibas testéSana no teorétiskas puses.

ISS slodzes testeéSanai parasti tiek izmantoti specializéti test€Sanas riki. Autors novéroja,
ka paslaik klust pieejams ievérojami plaSs bezmaksas un atvérta koda test€Sanas riku klasts un ir
tendence arvien biezak programmaturas izstrades kompanijas izmantot $adus rikus. Pirms dota
darba uzsakSanas autors arl noveroja, ka principa nav pieejami nekadi esoSo bezmaksas slodzes

testéSanas riku salidzinajumi un novertejumi. Tas rada gritibas rika izvele.

Dota darba otraja dala autors apskata publiski pieejamos bezmaksas test€Sanas rikus, kas
varétu noderét slodzes un mérogojamibas test€Sana. Autora mérkis ir atrast rikus, kas gala
rezultata spétu simulét liela méroga sistémas darbibu ar vairak ka 10000 vienlaicigiem

lietotajiem. Nemot véra So un citus svarigus kritérijus, tiek atlasiti labakie riki Sim merkim.

TreSaja darba dala autors apraksta test€Sanas riku izveéli un izmantoSanu realam projektam.
Tiek apskatita testejama IIS, tas arhitektiira un funkcionalitate. Talak aprakstits divu izveleto riku
CLIF un The Grinder pielietoSana, ka tiek realiz€ta abu So riku kombingta darbiba, kuru
izstradajis §1 darba autors. Beigas tiek aprakstita slodzes un mérogojamibas testéSana un tas

rezultati Saja projekta.



1. METODOLOGIJAS APSKATS

Saja nodala sakuma aplikotas teémas, kas raksturigas interneta informacijas sistému

testéSanai, un velak precizak aprakstitas metodes slodzes un mérogojamibas testeSanai.

1.1. Interneta sistéemu testésana

Interneta informacijas sist€ému test€Sanas process parasti sastav no vairakiem posmiem:
e Sistémas analize un lielako riska apgabalu noteikSana;

e Testu planoSana — viena no svarigakajam iemanam testgjot IIS ir efektivi saplanot

testus, npemot véra IIS daudzpusigo funkcionalitati un sarezgito arhitektiiru;

e Testu izpilde — IIS atSkiriba no tradicionalajam ir lielaks uzsvars uz daZiem testu

veidiem ka droSiba, mérogojamiba utt;
e Rezultatu analize — IIS svarigi apzinat dazado IIS komponensu ietekmi uz sist€ému;
Sistemas analize ietilpst zinaSanas par tada sferam:
e Sisteémas funkcionalas prasibas;
e Sisteémas darbibas vide;

Klienta-servera sistemas, uz kuram ir bazétas interneta sist€mas, sastav no tikla un
vairakiem datoriem: klienta datori un servera datori, kuri stta pieprasitos datus klienta datoriem.

Lielakajai dalai sisteému lietotném par lietotaja saskarni kalpo interneta parliika programma.

Klienta-servera modelis un attiecigi ari interneta informacijas sistémas modelis nav viegli
segment&jams. Taja sistémas procesus var veikt gan klienta, gan servera datori, ka ar1 servera
puses procesi var tikt sadaliti starp vairakam fiziskam un programmatiskam dalam (lietojuma

serveris, Web serveris, datubazes serveris, terzéSanas serveri, utt.).

Klienta-servera sistemas arhitektara - attels 1.
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Interneta sistémas ir sarezgitakas neka tradicionalas klienta-servera sistémas. Tradicionalo

sisttmu klienti parasti tika veidoti specifiskai platformai (Windows, Linux vai Macintosh, utt.),

bet interneta sist€mu klienti parasti ir bazéti uz interneta parliika programmu un var tikt darbinati

dazadas platformas.

Interneta informacijas sisttmam iesp&jamas dazadas gan aparatiiras, gan programmatiiras

kombinacijas. Sistémas programmatiska komplektacija var sastavét dazadas kombinacijas no

sekojosam komponentém:

vairakam operétajsistémam;

vairakam programmatiiras pakotném;

vairakam programmatiiras komponentém;

vairakiem serveru programmu tipiem, razotajiem un modeliem;

vairakam interneta parliika programmam un versijam.

Internet sist€ému testéSanai ir specifiskas iezimes:

Interneta sistemas darbojas komplicétaka vide neka lokalas sist€mas. Ja interneta
sisttmas darbiba rodas klime, tad iemesls var slépties gan sist€mas koda, gan
sisttmas kadas komponentes savietojamiba ar citu sistémas komponenti, gan
problémas ar komunikacijam starp sist€mas komponentém, kuras nav pieejamas
1zstradatajiem.

Biezi vien, liela dala no sistémas ieklauj sevi kompleksus treSas personas
izstradataju produktus. Piem&ram, interneta parliiks, Java interpretators, datubazes

serveris, Web serveris.

Par cik Web sistéma sastav no tik daudzam dalam un komponentém, kas sadarbojas
sava starpa, ir iesp&jams radit un pielietot testa rikus, kas lauj lasit un modificet
dazadus starpposmu notikumus. Ir iesp&ja novérot un veidot zinojumus starp klientu

un serveri vairakos komunikaciju k&des posmos.

Interneta informacijas sistemu testéSanas specifiskas sferas ir:

Web lietotaju saskarnes implementacija — lai ar notiek centieni standartizet parliika
programmu realizacijas un vienotu informacijas att€lojumu, tomér joprojam eksisteé

pietiekosi daudz atSkiribu starp dazadu parlikiem, pieméram, Internet Explorer,
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FireFox un Opera.

Sistémas integracija - IIS parasti sastav no daudzam komponent€ém (lietojuma

servera, Web servera, datubazes, e-pasta servera utt.) un tam sava starpa efektivi

jasadarbojas;

Servera un klienta uzstadiSana un konfiguracija — 1pasi liela méroga IIS parasti

sastav no daudziem serveru

sagatavoSanas darbus;
Web-bazeta lietotaju pamaciba;
Drosiba;

Slodze un mérogojamiba;

datoriem un/vai klasteriem, kas prasa lielus

Saja darba autors apliiko saraksta pedgjo punktu.

[1,2]

1.2. Slodzes un mérogojamibas testeSanas metodikas

Slodzes testésana analizg, ka sisteéma strada ar lieliem datu apjomiem, lieliem aprékiniem

un procesiem. Slodzes testi parasti tiek automatizeti.

Telekomunikacijas un programmatiiras izstradé merogojamiba ir sist€mas, tikla vai procesa

1pasiba, kas norada sp€ju tikt gala ar pieaugoSu slodzi un sp€ju atbilstosi palielinat resursus.

Tadgjadi, meérogojamibas test€Sana ir cieSi saistita ar slodzes test€Sanu. Viens no

mérogojamibas test€Sanas posmiem ir slodzes testéSanas veikSana pie dazadam sisteémas

konfiguracijam un resursiem.

(3, 4]

1.2.1. Slodzes testesana

Pamata slodzes test€Sana tiek simul&ta daudzu lietotaju vienlaiciga darbiba. Tas palidz

novertét daudz-lietotaju sistemas veiktsp&ju apstaklos, kas ir péc iesp€jas tuvaki paredzamai

sistémas lietoSanai ekspluatacijas laika. Slodzes test€Sana parasti fokusgjas uz:
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e lielu datu apjomu apstradi;
e daudzu procesu vienlaicigu darbinaSanu;
e sistemas uzdevumu izpilde ilgstosa laika perioda.

Slodzes test€Sana parasti notiek p&c funkcionalas testéSanas, kas nodroSina slodzes testu

korektu izpildi.
[1]

1.2.2. Slodzes testesanas pielietojums

Viena no interneta informacijas sistému galvenajam priekSrocibam ir iesp&ja vienlaicigi
daudziem lietotajiem piekliit sisteémas resursiem. Tapec ir loti svarigi novertét sistémas sp&ju

veikt svarigakas funkcijas pie lielam lietotaju slodzeém.

Slodzes testu primarais mérkis ir noteikt sist€émas veiktsp&ju pie dazada lietotaja skaita un
noteikt to lietotaju skaitu, pie kura sistémai ir pienemama veiktsp€ja. Parasti Sajos testos tiek
simuléti simtiem vai tukstoSiem vienlaicigu lietotaju darbiba noteikta laika perioda. Vélams ir, lai
minimala sist€émas konfiguracija un maksimalie aktivitaSu limeni ir noteikti pirms test€Sanas

sakuma.

Slodzes testeSanai ir specifisks apaksS veids - Stresa testesana. Ta noverte sistémas darbibu,
kad to paklauj ekstremalai slodzei, pieméram, lai novertétu sistémas stabilitati pie maksimaliem
vienlaicigiem lietotaju daudzumiem. Stresa testu primarais mérkis ir noteikt vai tadas situacijas
sisttma neparstaj funkcionét vai ari ta sp€j veiksmigi atjaunot savu darbibu. Tadas situacijas

palidz atklat sist€mas vajas vietas. [2]

Slodzes testi parasti simul€ regularu lietotaju darbibu. Viens no So testu rezultatu krit€rijiem
ir reakcijas laiks. Reakcijas laiks ir laika daudzums, kas lietotajam jagaida péc pieprasijuma uz

sistémas reakciju.

Slodzes testi izmanto realu vai simulétu darbibu, lai noslogotu sist€mas un citus saistitus

resursus, ieskaitot:
e Atminu (operativo atminu, virtualo, cieta diska, steka vietu)
e Centrala procesora (CPU) laiku

o TCP/IP adreses
12



e Tikla parraides resursus
e Failu apstradi

Sie testi var identificét tadas sistémas kladas:
e Aparatiiras izraisitas programmatiiras kliidas
e Atminas darbibas kltudas
e Datubazes ierakstu blok&Sanas

e Vienlaicigu sist€émas darbibas pavedienu (threads) problémas

1.2.3. Slodzes prasibu novertesana

Slodzes testéSanas galvenie test€jamie jautajumi ir:

e Vai sistema varés tikt gala ar pieaugoSu tikla nosttamo datu daudzumu, nepasliktinot raditajus
reakcijas laikiem, droSibai, stabilitatei un precizitatei?

e Kura bridi veiktsp€ja samazinasies un kada komponente biis taja vainojama?

e Kadu iespaidu veiktspgjas samazinaSanas atstas uz kompanijas tirgus aspektu un tehniska
atbalsta izmaksam?

Katrs no iepriek$gjiem jautajumiem prasa veikt merjjumus test€jamajai sist€mai. Sist€mas
atributi, tadi ka reakcijas laiks, var tikt novertéti pielietojot dazadus darba slodzes scenarijus
sisttmai. Balstoties uz ievaktajiem datiem var veikt secinajumus. (Pieméram, kad paral€lo
lietotaju skaits sasniedz X, reakcijas laiks ir vienads ar Y. Tadgjadi, sistéma nevar uzturét vairak
ka X paral€lu lietotaju.) SareZgijumi rodas, kad, lai gan lietotaju skaits X nemainas, tomér Y var
mainities atkariba no dazadam lietotaju darbibam. Piem&ram, 1000 paral€lu lietotaju pieprasijums
péc 2KB HTML lapas dos ierobezota lieluma reakcijas laikus; kamér reakcijas laiki var loti
variét, ja tiem pasi 1000 paral€lie lietotaji vienlaicigi veic transakcijas, kas izraisa ievérojamu
servera puses apstradi. Izveidot korektu darba slodzes modeli, kas att€lo $adu realu izmantosanu,
nav viegls uzdevums.

Lai labak saprastu ka pieaugosa slodze un attiecigi ar1 pieaugo$i reakcijas laiki var izraisit
kompanijas pelnas zaudéjumos, panemsim vienkarSotu pieméru. Pienemsim, ka e-biznesa majas
lapa apstrada 300 000 transakciju diena. Tas vid&ji nozimé 3,47 transakcijas sekund€. Pienemsim,

ka marketinga pétfjums ir atklajis sekojoso:

13



e Transakcijas reakcijas laiks ir piepemams, ja tas neparsniedz 4 sekundes;

e Ja transakcijas reakcijas laiks ir lielaks par 4, bet mazaks par 9 sekundém, 30%

lietotaju partrauc savus darjjumus;

e Ja reakcijas laiks ir lielaks par 8, bet mazaks par 10 sekundém, 60% lietotaju

partrauc transakciju;

e Ja transakcijas laiks ir lielaks par 10 sekundém, vairak ka 90% lietotaju partrauc

transakciju.

Piepemsim, ka nakamajos 6 méneSos transakciju skaitam japieaug par 25 lidz 75 % un
vienas transakcijas potenciala pelna ir 1$. Vadiba grib uzzinat, ka veiktspgja ietekmes kompanijas
pelnu, ja transakciju skaits diena pieaugs. Tiek veikts slodzes tests un tiek noteikts, ka sist€ma
nesp€j apstradat tadus slodzes pieaugumus bez reakcijas laika pieauguma. Sekojosi, pieaugs
partraukto un neveiksmigo transakciju skaits. Ja transakciju skaits pieaugs ka gaidits, kompanijas

potencialie pelpas zaud&jumi biis no 112 00 Iidz 472 000 $ diena.

Sis piemérs parada, ka lielam sistémam nespéja stradat pie palielinatas slodzes var nest loti

ieveérojamus zaud€jumus.

1.2.4. Slodzes testu planosana

Sekojosas ir galvenie faktori, kas jasaprot un janoverté slodzes testu planoSana:

e Planoto lietotaju daudzums. Tas var biit pietickami sarezgiti, noteikt lietotaju skaitu, ko

sist€éma uzturés, jo lietotaju aktivitate var mainities.
e ApmierinoSas veiktsp&jas definéSana.
e Datu analize un korigg€joso darbibu planojums.
Slodzes testéSana ieklauj sevi tris galveno elementu noveértéSanu:
e Sistémas vide un pieejamie resursi;
e Darba slodze;
e Sistémas reakcijas laiks;

Darba slodze ir sist€mas veikto datu apstrades un pliismas kvantitate. Ta pamata veidojas no

vienlaicigo lietotaju skaita, datu daudzuma datubaze un datu apstrades sarezgitibas.
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[1,2]

1.2.5. Slodzes testu veidi

Slodzes testeSanas dazadiem mérkiem var izdalit vairakus testu veidus, kas atSkiras sava

Lidzenais tests (Flat test) — tiek veikts ar konstantu, iepriekS defin€tu slodzes apjomu. Visi
virtualie lietotaji tiek ieladeti vienlaicigi un darbinati konstantu laiku. Tas nodroSina akuratus un
atkartojamus mé&rfjumus. Sis testa veids labi noder dazadu IIS versiju novérteianai un
salidzinasanai.

Picaugoias slodzes tests (Ramp-up test) — lietotaju skaits tiek pakapeniski palielinats. Sadi testi ir
vertigi, lai noskaidrotu aptuvenu maksimalo lietotaju skaitu, ko péc tam var izmantot Iidzenajos

testos. Sis testa tips Jauj redzét sistémas veiktsp&jas izmainas pie mainigas slodzes.

Stabilitates tests (Soak test) — ilgsosi testi ar nemainigu parallo lietotaju skaitu. Sadi testi Jauj
atklat veikst€jas degradaciju ilgstoSa laika perioda, kas rodas nepareizas atminas izmantoSanas,
parm@rigas neizmantoto resursu savaksSanas (garbage collection) vai citu sist€émas problému

rezultata. Velams darbinat ar meérénu lietotaju skaitu, lai priekSlaicigi neparslogotu sistemu.

Augtas-zemas slodzes tests (Peak_Rest tets) — Sie testi ir pieaugosas slodzes un stabilitates testu
apvienojums. Galvenais mérkis §im testu tipam ir noteikt, cik veiksmigi sist€éma sp€j atjaunot
darbibu péc augstas slodzes periodiem. Slodze periodiski tiek paaugstinata 11dz maksimumam,

tad tiek samazinata 11dz Joti merenai un tad atkal paaugstinata un samazinata.

1.2.6. Meéerogojamiba

Sistéma, kuras veiktsp&ja peéc aparatiiras resursu pievienoSanas pieaug proporcionali
pievienotajiem resursiem, tiek saukta par mérogojamu sistému. Lai gan me€rogojamiba ir svariga,
tomer tas pazimes un to raksturojoSie parametri parasti ir nosakami saistiba ar citam sisteémas

1pasibam.

Daudzam distributivam sistémam vajag bit me&rogojamam. Tam vajadz€tu biit spg&jigam
darboties dazados mérogos tadas meérvienibas ka lietotaju un servisu skaits, uzglabajamo un

apstradajamo datu daudzums, aktivitaSsu biezums, mezglu (serveru) skaits, geografiskais
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parklajums, tikla izmérs un datu glabaSanas ierices. Meérogojamiba nozimé ne tikai sp&ju

darboties dazadas konfiguracijas, bet darboties efektivi un ar pietiekoSu servisu kvalitati.

Piem@ram, mérogojama tikla transakciju sist€éma vai datubazes parvaldibas sist€éma ir tada,
kura var tikt uzlabota lielaka skaita transakciju apstrade, pievienojot jaunus procesorus, ierices un

datu nes€jus, un kura var tikt uzlabota viegli un parredzami bez sistemas darbibas partraukSanas.
Ir divi mérogoSanas veidi:

e Vertikala mérogoSana — pievieno resursus vienam sistémas mezglam, parasti jaunus CPU

vai atminu.

e Horizontala mérogoSana —pievieno jaunus mezglus sistemai. Pieméram, pievieno jaunu

serveri distributivai sist€émai.

Datoru cenas samazinas un jauda turpina pieaugt. SalidzinoSi l€tas sist€mas var tikt
izmantotas lielas jaudas skaitloSanas sistémas, tadas kuras senak var€ja darbinat tikai ar

superdatoriem. Simtiem datoru var nokonfigurét viena klasterT, lai ieglitu summetu jaudu.

Abam pieejam ir savas priekSrocibas un trikumi. Lielaks datoru skaits nozimé palielinatu
parvaldibas sarezgitibu, ka ari sarezgitaku programmésanas modeli un riipes par caurlaidibu un
reakcijas laiku starp mezgliem. Tomér cenu atskiriba starp abiem modeliem ar vien vairak sliecas

par labu horizontalajai mérogoSanai.

1.2.7. Meérogojamibas novértésana

DaZadas mérogojamibas metrikas ir izstradatas prieks paralélam skait]Jo§anam, lai noteiktu
dota algoritma efektivitati darbinot uz dazada izméra platformam, un lai salidzinatu algoritmu
mérogojamibu. Sis metrikas pienem, ka programma patstavigi darbojas uz k procesoriem ar doto
arhitektiiru, un ka izpildes laiks 7 novérté veiktsp&ju. Tris veidu metrikas tiek minétas:
paatrinajuma metrika, efektivitates metrika un mérogojamibas metrika. SekojoSas definicijas

minétajam metrikam dod skaidrojumu, lai gan dazadiem autoriem nedaudz var atskirties:

e Paatrinajums S noverté, ka padarama darba izpildes raZigums pieaug ar procesoru
skaita k pieaugumu salidzinajuma ar vienu procesoru. ,JIdeala” veértiba ir linears

paatrinajums S(k) = k;

e Efektivitate E noverté darba razigumu uz procesoru (tas ir, E(k) = S(k)/k). 1deala
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vertiba ir viena vieniba, 1;

e Merogojamiba M(kl, k2) no viena méroga kI uz citu mérogu k2 ir attieciba divu
gadijumu efektivitates vertibam, M(kl, k2) = E(k2)/E(kl). Tam ar1 ideala vertiba ir

viena vieniba, 1;

Sadi parametri, protams, nav pietiekami, lai novértétu misdienigu informacijas sistému.
Pieméram, produktivitates novertéSanu vajag paplasinat, nemot véra ar1 darbibas kvalitati. Art
sisteémas ,,izmérs” ir sarezgitaks lielums neka tikai procesoru skaits. Nak klat tadi lielumi ka
simetriskie daudz-procesoru mezgli, replikaciju servisi, alternativie tikli, dazadu tipu un cenu

procesori utt. Jédziens ,,izmérs” kliist daudz-dimensiju.

Vel viens parametrs ir izmaksas (cost). Seit bez procesoru izmaksam, vajag nemt véra tadas
ka datu glabaSanas un parraides izmaksas, ka arm programmatiiras licencu, un, iesp&jams,
parvaldes un apkalpoSanas izmaksas.

Distributivas sistémas mérogosanas stratégija ir komplicétaka par vienkarSu procesoru, datu
vietnu vai parraides kanalu pievienoSanu. Ta, piem&ram, var sevi ieklaut programmatiiras servisu
vai datu vietnpu replikaciju vai komunikaciju mehanismu modifikaciju. Precizi formulétai
merogosanas strat€gijai jabut dalai no metrikas definicijas.

Gramata [5] piedavata mérogojamibas metrika ir baz€ta uz produktivitati. Ja produktivitate
tiek saglabata pie méroga izmainam, tad sisttéma tiek uzskatita par mérogojamu. Ir doti tris
parametri:

e d(k) = caurlaidiba atbildes/sekund€ pie mérogojuma k;

e f(k) = vidga katras atbildes vértiba, aprékinata no servisa kvalitates pie
mérogojuma k;

e (C(k) = izmaksas pie merogojuma (k), izteiktas ka darbinaSanas izmaksas sekundg,
lai batu vienas vienibas ar d;

Produktivitate F(k) tad ir atgriezta vertiba sekund@ un izdalita ar izmaksam sekundg:

F(k) = d(k) * f(k) / C(k);

Talak sistémas mérogojamibas metrika divos mérogojumos ir definéta ka attieciba starp to
produktivitatém:

M(k1, k2) = (F(k2)) / (F(k1)).
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Merogojamibas testéSana ir cieSi saistita ar slodzes test€Sanu. Viens no merogojamibas
testeSanas posmiem ir slodzes testéSanas veikSana pie dazadam sistemas konfiguracijam un

resursiem.

[5,6,7]
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2. TESTESANAS RIKI

Interneta informacijas sisttmas operé dinamiska videé. Reizém test€Sanas riki ir
nepiecieSami, lai papildinatu manualo test€Sanu. DaZi testu tipi (piemé&ram, slodzes un
veiktsp€jas) biitu nepraktiski bez riku palidzibas, kas var simulét tiikstoSu lietotaju darbibu.
Dazadu riku vertiba ir atkariga no specifiskam test€Sanas vajadzibam, budzeta un personala

ierobeZojumiem.

Saja darba atbilstoSi t€mai uzmanibu autors piever§ rikiem, kas varétu noderét slodzes un

meérogojamibas testésana.

Tadiem rikiem vajadz€tu laut simulét tiikstoSiem lietotaju darbibu, kuri piekliist interneta
informacijas sist€mai pieprasot datus un veicot transakcijas, ka arT citas e-biznesa aktivitates.
Virtuala slodze varétu simulét ari dazadus interneta parlikus un to versijas, ka ari tikla
caurlaidibu. Kameér simuléta slodze tiek pielieto serverim, tiek uzkrati veiktsp€jas dati un atraditi

vairakos parskatamos zinojumu formatos.

Tadi riki genere testu skriptus ierakstot lietotaju aktivitates un kombingjot tas ar skriptu
valodu. Tie var radit vairakus sist€mas darbibas pavedienus, katrs pavediens var veikt specifisku

testa skriptu vai scenariju, lai simul€tu realas situacijas pieprasijumus serverim.

S1 darba mérkis bija atrast rikus, kas spétu veikt nopietnus testus liela méroga sistémai. Ar
liela méroga sistému autors apzimé sistemu, ar kuru planots stradat vismaz 10 000 (desmit

tikstoSiem) paral€liem lietotajiem.

Darba autors centas vismaz virspuséji iepazities ar visiem publiski pieejamajiem rikiem un

1zveleties piemeérotakos.

2.1. Atlasitie bezmaksas testésanas riki

Seit apskatiti nopietnakie riki, kas pieminéti publiski pieejamos materialos un par kuriem ir
pozitivas atsauksmes. Dots katra rika neliels apraksts un noveért€jums ar priekSrocibu un trikumu
atzimeSanas. Riki tika novertéti péc vairakiem salidzinoSiem krit€jiem, tai skaita:

e iespéja darbinat testus uz vairakiem attalinatiem datoriem;
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e iegustamas informacijas kvalitate un dazadiba, iesp&ja iegut gatavas atskaites nevis

tikai Zurnalu failus (log) un .csv tipa failus ar uzkratiem datiem;
e iespé&ja savakt informaciju automatiski no attalinatiem datoriem;
e iespé€ja automatiski ierakstit testus;

e testu skriptu pielagojamiba — seviski sist€émas izstradés laika, kad mainas sisteémas

funkcionalitate un prasibas, ir svariga iespgja erti modificét esoSos testu skriptus;
e lietotaja saskarne;

e dokumentacijas kvalitate — ka izradijas riku pétijumu laika, ta ir loti svarigs resurss,
pasi lietotajiem ar mazu pieredzi dotaja sféra, jo funkcijam bagatakie riki bieZzi
izradijas sarezgiti lietoSana.

Viens no svarigakajiem faktoriem rika atlasei ir ta iesp€ja darbinat testus uz vairakiem
attalinatiem datoriem. Tas nodroSina rikam daudzkart lielaku jaudu un iesp&u simulét vairak

vienlaicigus lietotajus, kas ir nepiecieSams, ja jasp€j simulét vairak ka 10 000 lietotaju.

2.1.1. The Grinder

(http://grinder.sourceforge.net/) Java slodzes test€Sanas ietvars (framework) brivi pieejams

zem BSD stila atvérta koda licences. Tas lauj no grafiskas konsoles parvaldit testu skriptu
izpildiSanos vairakos procesos uz vairakiem datoriem. Tas lauj testét HTTP servisus, ka art dod

1esp&ju automatiski ierakstit HTTP skriptus. Skripti tiek rakstiti Jython valoda.

Riks sevT ietver trTs veidu procesus (jeb programmas): stradnieka (worker) process, agenta

process, un konsole (skat. att. 2). Katram no procesu tipiem ir sekojoSie pienakumi:

® Stradnieka process — interpretét Jython testa skriptu un veikt testus izmantojot noteiktu

skaitu stradnieka procesa pavedienus.
® Agenta process — parvalda stradnieku procesus.

® Konsole — Koording citus procesus. Savac un parada statistikas. Veic skriptu laboSanu un

izplatiSanu.
Par cik riks ir rakstits Java valoda, tad katrs no procesiem ir Javas virtuala masina (JVM).

Skriptu automatiska ierakstiSana
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Skriptu ierakstiSana notiek izmantojot TCPProxy, kas ir HTTP starp-programma. Ta ir

janorada interneta parluka uzstadijumos.
PalaiSana

Lai palaistu konsoli, agenta procesu vai TCPProxy starp-progammu nepiecieSams uzstadit
vairakus vides mainigos un palaist attiecigos .jar failus. Tas nozimé, ka nepiecieSama
neliela konfiguracija. Automatiskai minéto darbibu veikSanai Windows vid€ izmanto .cmd

failus, bet Linux vidé - .sh failus.

Novertgjums:

1. Slodzes sadaliSana - darbinams uz attalinatam iekartam.

2. Slodzes generétaji — JVM procesi, kurus var palaist ar péc kartas ar intervaliem.

3. Sistémas resursu novérosana — nav pieejama;

4. Lietotaja saskarne — Vadibas konsol€ iesp&jams palaist, apturét slodzes generétajus. Tur
ar1 parada tekoSos testu datus, kas nak no slodzes generatoriem.

5. Dokumentacijas kvalitate — pieejama laba dokumentacija.

6. lesp€ja automatiski ierakstit skriptus — ir iesp&jams.

7. Servera atbildes korektuma parbaude — ir pieejams, var izmantot regularas izteiksmes.

8. Skriptu pielagojamiba - testa skriptus iesp&jams rakstit erta, Python un Java valodam
l1dziga, skriptu valoda Jython.

9. Skriptu parametrizéSana — ir iespé€jama ar iekodétam konstanteém.

10. Automatiska informacijas savakSana no attalinatiem datoriem — konsole var ievakt tekoSo

informaciju no slodzes generatoriem.

11. AtskaiSu sagatavoSana — ir piecjama viena atskaite, kas tiek generta no konsoles

ievaktajiem datiem.
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Komandas, skripti

Statistika

Att. 2. — The Grinder rika arhitektiira

2.1.2. CLIF

(http://clif.objectweb.org/) modulara un pielagojama distributivas slodzes test€Sanas

platforma (skat. att. 3.). To var pielietot jebkurai sist€émai, kas ir sasniedzama no Javas
programmas (HTTP, DNS, TCP/IP...). CLIF piedava 3 lietotaja interfeisus (Swing vai Eclipse
GUI, komandas rinda), lai izvietotu, kontroleétu un novérotu slodzes injektoru (slodzes avotu)

kopu un resursu patérina zondes (CPU, atminas...).
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[ Slodzes avots ]
CTesw |

Testéjama
sistéma

[ Slodzes avots ]—>

Izpildes
kontrole,
slodzes avotu

un resursu /
zondu ]

Resursu

[ Slodzes avots zondes
parraudziba
Resursu
zondes Zondes méra gan
testéjamas sistémas,

gan slodzes avotu

Slodzes avoti sita pieprasijumus, gaida atbildi, méra dazadus resursus

reakcijas laiku. Dara to atbilstoSi dotajam scenarijam.
Pieméram, simuléjot daudz lietotaju slodzi

Att. 3. — rika CLIF arhitektiira
PalaiSana
Gan rika kompilacija, gan riku sastavdalu startéSana notiek izmantojot konstruéSanas riku Ant.
Skriptu automatiska ierakstiSana

Ir iesp€ja izmantot atseviSku funkcionalas testéSanas atverta koda riku MaxQ, kas kalpo ka HTTP

starp-serveris, lai ierakstitu HTTP pieprasijumus uz serveri.
Novertgjums:

1. Slodzes sadaliSana - darbinams uz attalinatam iekartam. Iesp€jams injektorus siitit no

vadibas konsoles uz slodzes avotu datoriem pa tiklu un automatiski aktiviz€t un apturét;
2. Slodzes generétaji - iespe&jams veidot pielagotus slodzes generétajus;

3. Sistémas rerursu novéroSana - pieejamas resursu zondes dazadu sist€émas resursu

noveéros$anai un analizei;
4. Lietotaja saskarne — pieejamas tris veidu lietotaju saskarnes:
O Eclipse izstrades vides spraudna veida. ST ir vis funkcionalaka CLIF rika saskarne.

O AtseviSka grafiska konsole, kas realizéta izmantojot Java Swing bibliotékas; nav tik

funkcionala ka Eclipse bazéta;
O komandas rinda.

5. Dokumentacijas kvalitate — pieejama diezgan plaSa dokumentacija, bet nav pilniga.
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Minuss ir arT tas, ka dokumentaciju orientéta vairak uz pieredz&jusu lietotaju un daudzas

lietas nav parak saprotami aprakstitas. Prasija salidzino$i ilgu laiku apguvei.

6. lesp€ja automatiski ierakstit skriptus — ir iesp&jams, izmantojot atverta koda riku MaxQ,

kas darbojas ka starpserveris HTTP pieprasijumu registréSanai.
7. Servera atbildes korektuma parbaude — nav paredzgta.
8. Skriptu pielagojamiba — ierakstitie skripti ir labojami XML formata.
9. Skriptu parametriz€Sana — nav iesp&jama.
10. Automatiska informacijas savakSana no attalinatiem datoriem -

11. AtskaiSu sagatavoSana -

2.1.3. TestMaker

(http://www.pushtotest.com/) bezmaksas atvérta koda riks Web lietojumu veiktspgjas,

mérogojamibas un funkcionalajai testéSanai. Ietvars un riks testa agentu izveidei un darbinasanai,
kuri simulé sist€mas lietotaju darbibu. Tas piedava uz XML bazetu skriptu valodu un testa
objektu biblioteku testa agentu izveidei. letver sevi iesp&jas parbaudit un kontrolét e-pastu

sisteémas izmantojot SMTP, POP3, IMAP protokolus. Uz Java bazéts riks.

Riks lauj veikt distributivus testus uz vairakiem testu mezgliem (TestNode) (skatt. att. 4.).
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Att. 4. — rika TestMaker arhitektiira

TestNode mezgls ir izpildes vide realizéta programmesanas valoda Java un darbojas visur,
kur izpildas Java programmas. TestMaker vadibas pults sazinas ar TestNode izmantojot SOAP

protokolus caur portu 80, kas nozim€ ka parasti nav vajadzibas mainit ugunsmiira iestatijumus.

Riks piedava ari novéroSanas (monitoring) iesp€jas. Noverotaju procesi seko lidzi
procesoru, tikla, un atminas lietojumam un ir paplasinami citu test€§jamas sist€mas resursu

noveérosanai.

PriekSrocibas:
® Pieejami noveéroSanas procesi dazadu sist€mas resursu kontrolei;
® Jespéjams darbinat uz attalinatam iekartam.

Trikumi:

e Bezmaksas tikai I1dz 200 lietotaju simulacijai;

2.1.4. Jmeter

(http://jakarta.apache.org/jmeter/) Java bazéts riks no Apache Software Foundation slodzes

un veiktsp€jas test€Sanai. Sakotnéji izstradata Web lietojumu testéSanai, bet ir paplaSinajusies I1dz
citam testa funkcijam; var tikt lietota veiktsp€jas test€Sanai gan statiskos, gan dinamiskos
resursos (failos, servletos, Perl skriptos, Java Objektos, datubazes, FTP serveros un citur). Var

lietot lai simul&tu lielu slodzi uz servera, tikla vai objektam. Var veikt grafisku analizi.
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Riks darbojas tada veida, ka viens vadoSais kontrolieris inici€ testus uz vairakam apaks

sistemam (skat. att. 5.).

Pieprasijumi Pieprasijumi

[ JMeter apaks sistéma ] [ JMeter apaks sistéma ] [ JMeter apaks sist€éma

N\ T
Vadosais kontrolieris ]

Att. 5. — rika JMeter arhitektiira
Prieks$rocibas:

® [esp&jams darbinat uz vairakam attalinatam iekartam.

2.1.5. OpenSTA

(http://www.opensta.org/) Bezmaksas atveérta koda Web slodzes/stresa testéSanas riks.

Izmanto distributivas programmatiras arhitektiru bazétu uz CORBA. Tekosais riku klasts var
veikt HTTP un HTTPS slodzes testus no Win32 platformam. Testi var sastavét no skriptiem un
kolektoriem. Skripti defin€ operacijas, kuras izpilda virtualie lietotaji. Kolektori definé SNMP,

NT Perfomance un citu datu kopu, ko iegiist laiZot testu.

Riks lauj veikt testu izpildi uz attalinatiem datoriem. Tas tiek panakts izmantojot Web Relay
Daemon iesp&jas, kas lauj OpenSTA arhitektiras CORBA-bazétas komunikacijas parraidit

interneta. Tiek izmantota Web Relay Daemon arhitektiira (skat. att. 6.).
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OpenSTA arhitektiira 2
HTTP/S
S —

apaks

Att. 6. — rika OpenSTA arhitektiira

PriekSrocibas:
® Jespejams darbinat uz attalinatam iekartam;

® Jespejams darbinat testus uz attalinatiem datoriem, kas nav lokalaja tikla ar vadibas pulti,

bet ir saistiti ar interneta palidzibu.
Trokumi:

e Riks darbojas tikai Microsoft Windows vide.

2.1.6. Faban

(http://faban.sunsource.net/) Riks izstradats kompanija Sun. Riks nodroSina Web saskarni

testu darbinasanai (skat. att 7.).
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Att. 7. — rika Faban arhitektiira

Vadibas pults satur Web serveri, kas nodroSina piekluvi Faban arhitekttirai caur Web
saskarni. Tas nodroSina visas lietotaja saskarnes testu izveidoSanai, kontrolei, ka ari rezultatu
apskatei. Izpildes rinda ir galvenais dzingjs, kas kontrol€ testu izpildi. Uzskaites serveris sanem
izpildes laika zinojumus no visam rika komponentém. Vadibas pults var arT nodroSinat dazadas

metrikas.

Faban agenti darbojas gan uz dzingju sisttmam, gan uz testéjamas sistémas. Tie lauj
darbinat dzin€jus, ka art izpildit individualas komandas serveru palaiSanai, apstadinaSanai,

konfiguréSanai un sist€mas informacijas ievaksanai.
PriekSrocibas:
® [esp&jams darbinat uz vairakam attalinatam iekartam;

® [esp&jams ievakt daudzveidigu informaciju par sist€ému un veidot dazadas metrikas.

2.2. Citi slodzes testéSanas riki

Seit aprakstiti bezmaksas testéSanas 1iki, kas dazadu faktoru dé] netika atlasiti uzstaditajam

mérkim, bet kas arT varétu noderet vienkarsakos gadijumos.

Pylot - (http://www.pylot.org/) Bezmaksas atvérta koda riks web servisu veiktspgjas un

mérogojamibas testéSanai. Generé paralélu HTTP slodzi. Testa piemérus definé XML failos,
specific€ pieprasijumus — adresi, metodi, saturu, utt un verifikaciju. Verifikacija notiek salidzinot
ar regularajam izteiksmém un ar HTTP statusa kodiem. Novéro un palaiZ testus no grafiskas

lietotaja saskarnes. Tiek radita statistika un kliidu zinojumi reala laika.
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Trukumi:
e Nav iesp&jams automatiski ierakstit testa piemérus.
® Testus iespgjams darbinat tikai no lokala datora.

Httperf - (http://www.hpl.hp.com/research/linux/httperf/) Bezmaksas atveérta koda Web

serveru veiktspgjas/noverteésanas riks no HP Research Labs. NodroSina pielagojamu riku dazadu
HTTP darba slodZzu generéSanai. Riks darbojas tikai no komandrindas, ar loti neparskatamu

lietotaja saskarni.
Trokumi:
e Vaja lietotaja saskarne;
e griiti defin€jami dazadie slodzes testu parametri;

Jerawler — atvérta koda Web lietojumu stresa testu riks. Riks ir ar loZnasanas/izp€tes
funkciju. Tam var iedot sakuma adreSu kopu un tas saks staigat caur visam adresém, kuras var

atrast sava cela, gener¢jot slodzi Web lietojumam.
Trukumi:

e nav konkréti defingjami slodzes veidi;

e testus iesp&jams izpildit tikai no viena datora

Curl-Loader - (http://curl-loader.sourceforge.net) Atverta koda riks rakstits C valoda. Var
simulét vairaku tukstoSu HTTP/HTTPS un FTP/FTPS klientu slodzi. Katrs klients var buit ar savu
IP adresi.

Trukumi:
® izpétes laika nebija pieejams lejupieladeSanai no interneta;
® nav grafiska lietotaja saskarne;

® nav iesp&jams automatiski ierakstit testa piemerus.

2.3. Secinajumi

Izpetes darba laika kopsumma tika apskatiti vairak ka divi desmiti bezmaksas slodzes

testéSanas riku. Liela dala no rikiem tika uzstadita un palaista, lai varétu noveértét piedavato
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funkcionalitati. Var secinat, ka ir pieejams pietiekoSi plaSs bezmaksas riku klasts un tai skaita ar1
ar pietiekoSi bagatu funkcionalitati. Tika atlasiti seSi riki, kurus autors uzskata par labakajiem
lielu sisteému testéSanai. Tomeér gal€jo izveli vél nebija iespejams veikt, jo katrs no Siem rikiem
piedava lielu jaudu un dazadas funkcijas. Galgja izvele tiek paredzeéta péc atlasito riku
izméginasanas reala projekta, ko paredzets veikt tuvakaja laika.

Izveletos rikus raksturo sekojosas kopgjas 1patnibas:

« iespgja darbinat testus no vairakiem attalinatiem datoriem, tad€jadi sasniedzot lielu

testu slodzi;

o 1iespgja uzkrat informaciju par dazadiem sist€mas resursiem (procesoru, atminas,

utt.)

« iespgja pielagot testus un ievacamo informaciju.
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3. RIKU IZMANTOSANA REALA PROJEKTA

Autora darba vieta tiek izstradats projekts, kur§ bija par motivaciju dota darba izstradei.
Projekta izstradajamai sisteémai paredzets uzturét lielu skaitu vienlaicigu lietotaju, kas var€tu
sasniegt pat 10 000 un vairak, tapéc slodzes test€Sana un meérogojamibas planoSana ir

nepieciesama.

3.1. Riku izvele

Projekta slodzes un mérogojamibas test€Sana tika nolemts izmé&ginat divus no ieprieks

atlasitajiem bezmaksas rikiem - The Grinder un CLIF.
3.1.1. CLIF

CLIF tika izvelets del jau realiz€tam dazadas resursu zondém (CPU, RAM, datu nesgju,
tikla, utt.), kas paral€li IIS veiktsp&jas noveérté€Sanai laus ar1 noteikt sist€mas vajas vietas. CLIF

piedava ari plasas pielagojamibas iesp€jas, tai skaita, sniedz iesp&jas veidot pasam savus slodzes

generatorus.

Ka negativas CLIF 1paSibas tika atzitas ierobeZota un specifiska testa skripta valoda XML

formata. Ta nepiedava parbaudit servera reakcijas pareizibu uz pieprasijumiem.

3.1.2. The Grinder

Tade] papildus tam tika izveleéts arm The Grinder riks. Tas lauj testa skriptus rakstit valoda
Jython, kas ir Python valodas paplaSinajums ar iesp&ju izmantot visus valodas Java objektus.

Tada pieeja ir loti €rta un saprotama Java programmétajiem, kas ar1 Joti nodergja dotaja projekta.
Ka vél viens faktors The Grinder izvélei bija ieprieks€ja pieredze §1 rika lietoSana.

3.1.3. Kapec ne citus rikus

PushToTest TestMaker riks netika izvéléts, jo péc dzilakas izp€tes atklajas, ka par testéSanu
ar vairak ka 200 generétiem lietotajiem toméer ir jamaksa.

Jmeter riku autors atzina par griiti izmantojamu iesacg€jam. Dokumentacija vaji palidzgja
Saja jautajuma.

OpenSTA riks netika izvel&ts, jo tas paredzéts darbinasanai no Windows platformam.

Faban riks netika izvéléts, jo izmanto XML valodu testu skriptu rakstiSanai, kas salidzinoSi
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ar Jython ir daudz neértak un ar mazak iespejam.

3.2. Projekta apraksts

Projekta tiek izstradata uz valodu Java bazéta klienta-servera sisteéma. Ta kalpo ka sociala

tikla sisteéma, kas nodroSina tas lietotajiem daudzveidigu funkcionalitati:

informaciju par lietotajiem un tas kontaktiem, lietotaja kontaktu parvaldibu;
zinojumu, failu, mobilo talrugu Tszinu siitiSanu starp lietotajiem;

lietotaju failu glabaSanu interneta;

reala laika te€rzéSanas (chat) iesp€ju;

lietotaju projektu, uzdevumu, laika parvaldibu;

intereSu grupas;

dazadu multimediju publicéSanu, atskanoSanu;

Lietojuma tiek izmantotas sekojosas tehnologijas:

IIS lietojuma pamata ietvars: Spring Framework 2.0. Tas ir dazadu Java tehnologiju un
komponensu kopums, ko var izmantot visdazadakajos dalitas biznesa sistémas ITmenos,
sakot ar datubazes/biznesa limeni un beidzot ar klienta Itmeni. Izstradatajs var lietot
atseviSkas Spring Framework komponentes un atteikties no citam. Kalpo ka pamats

dazadu sisttmas komponensu integréSanai.
Lietojuma Web limena ietvars: Apache Struts 1.2;
Ajax tehnologiska realizacija: DWR 2.0;

Lietojuma un datubazes objektu/relaciju sasaitei tiek izmantots darba ietvars; Hibernate

3.2. ar EJB3 anotacijam.

Drosiba: Acegi framework.

Zurnalifikacija: Apache Commons — Logging;
Junit vienib-testéSanas ietvars;
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e Maven projekta kompilacijas un uzbiives riks.

Serveros izmantota programmatura:
e Datubazes parvaldibas sistéma: MySQL 5.1;
e Java virtuala masSina (JVM): Sun JVM 1.5;
e QOperétajsisteéma: openSuse 10.2 Linux;
e Web serveris: Apache 2.2;
e Lietojuma serveris: Jboss 4.2.2.;
e Cata serveris: Ejabberd 1.3.1.;

e Datu plismas (streaming): Darwin Streaming Server (atvérta pirmkoda versija Apple

QuickTime Streaming Server tehnologijai);
e E-pasta serveris: Qmail;

IIS klienta-servera kopgja arhitektura redzama sekojoSaja attéla (skat. att. 8.). Ta izmanto
visdazadako programmatiiru, un to ir paredz€ts darbinat uz liela skaita serveriem un serveru

klasteriem, kas sp&tu nodroS$inat pietiekoSu darba jaudu.
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att. 8. - projekta izstraddjamds sistemas arhitektiira

3.3. CLIF un The Grinder riku lietojumu apvienoSana

Riks CLIF piedava iesp&ju izmantot paSam savus slodzes generatorus. Pateicoties tam, ka
abi riki ir ar atvérto pirmkodu, ir iesp&jams izpétit to uzbivi un uzprogrammeét dazadas
modifikacijas. Tika realizéta CLIF slodzes generatora programmatiska saskarne (tas pirmkods
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dots 1. pielikuma), kura lauj izmantot The Grinder riku ar definétiem parametriem par slodzes
generatoru. Ka parametrs tiek padots Grinder testa parametrus saturosa faila nosaukums. Tas lauj

izmantot The Grinder iesp&jas Jython skriptu darbinaSana un slodzes definéSana.

Riku saskarnes galvenajas funkcijas ietilpst Grinder parametra faila un skripta faila

parsitisana uz slodzes generatoriem un Grinder agenta palaiSana un apturésana.

Grinder slodzes generatora saskarne tiek definéta Clif testa plana (skat. att. 9.).

o3 Applications Places System @ (%3 ra | o 11 °C
L ClifConsole
Fle Edit Run Search CLIF Window Help
Q- | # | @ © | &
& SampleTestPlan.ctp & SampleTestPlan (copy).ctp & 2

Test Plan Editor

Injectors and probes ~ Properties
All injectors and probes in the test plan Manage injector and probe properti¢
memory | disk network injector cpu Add Id* : LOADMAMNAGER-GRINI
le Class Arguments Comir

Server* : devdgb-01

ector cy.axiasoft.cliff.seenario.grinder.Grinderelade grinder.properties Grinde Remove

Remove All Role*

Class*: cy.axiasoft.cliff.scenar|
Arguments : grinder.properties

Comment : Grinder blade

att. 9 — CLIF-Grinder saskarnes izmantoSana CLIF testa plana

CLIF-Grinder saskarnes darbibas princips (skat. att. 10.):
e slodzes generatora parametru uzstadiSana:

1. CLIF serveris péc padota izpildes argumenta pieprasa un sapem grinder.properties

failu no CLIF vadibas konsoles;

2. Atsititais fails tiek nolasits un tiek iegiita informacija par Grinder skripta faila

nosaukumu un atraSanas vietu;
3. CLIF serveris pieprasa, sanem un saglaba Grinder skripta failu no vadibas konsoles;

4. grinder.properties faila tiek ierakstita atsutita skripta faila saglabaSanas vieta.
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e slodzes generatora inicializacija. Grinder Zurnalifikacijas objekta un Grinder agenta

izveidoSana ar no vadibas konsoles iegiitajiem parametriem;

e slodzes generatora startéSana. Jauna darbibas pavediena (thread) izveidoSana un palaiSana,

kura tiek darbinats ieprieks izveidotais Grinder agents.

e slodzes generatora apturéSana.

CLIF serveris

WMu;l
(saskarne ar Grinder)

Grinder agents

Stradreska | Stradresla | Strddreska

CLIF vadibas konsole \
CLIF Resursu
zondes

Izpildes kontrole,
slodzes avotu un

re_sursu.ld:i{:;m CLIF serveris
pérrau

slodzes generators
(saskarne ar Grinder)
- Zondes méra testéjamas
Grinderents | sistémas dazadus
— % - resursus

att. 10. — CLIF-Grinder apvienotas darbibas arhitektiira

Neatrisinatas problémas:

e Grinder agentam nosutito failu atjauno$ana. Probléma saistas ar failu keSoSanu CLIF
serverl. Kad tiek sutits jauns testa skripta fails ar tadu paSu nosaukumu, kads jau eksiste
uz slodzes generatora, tas netiek uzkopéts pa virsu esoSajam. Paglaik probléma tiek

risinata ar CLIF serveru restartu.

e Automatiska informacijas savakSana no Grinder dzin&ja. Paslaik Grider agenta generéto
informaciju no slodzes generatoru serveriem nakas kop&t manuali, izmantojot Unix Shell

skriptus. Mérkis ir to realizét izmantojot CLIF konsoles ,,Collect” komandu;
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3.4. Testu planoSana

TesteSanas mérki

TesteSanas uzdevums ir noskaidrot:
® cik vienlaicigus lietotajus sist€éma sp&j apkalpot;
® vai sist€ma spgj stradat ilgstoSu laiku pie definétas slodzes;
® noskaidrot optimalu sisteémas konfiguraciju;

® noteikt sist€mas meérogojamibas formulu, lai paredzétu nepiecieSamo konfiguraciju dotam

lietotaju skaitam.

Simuléta lietotaja veicamas darbibas

pieslégSanas sistémai un izieSana no tas;
e zinojumu rakstiSana/sanemsana;

e att€lu un dokumentu augSupieladésana;
e rakstu komentésana;

e lietotaju profilu skatiSanas/laboSana;

e statistikas apliikoSana, citas darbibas.

Izvirzitas prasibas sistémai
® vidgjais sisteémas reakcijas laiks testa — ne vairak ka 7 sek;
® maksimalais reakcijas laiks — 10 sek;

® maksimala pieprasijumu/klidainu reakciju attieciba — 0.01 %.

Sakotnéjie testéjamas sistémas noslodzes dati
® lietotaju skaits: 300 1idz 1000;
® faili: 10 failu katram lietotajam;

® véstules: 70 véstules katram lietotajam;
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® dienasgramatu ieraksti: 10 katram lietotajam;
® Grupu skaits: 500;
® [ietotaju skaits viena grupa: 100;

® Kontaktu skaits katram lietotajam: 40.

3.5. Testu sagatavosana

Testa skripta sagatavoSana

Ar riku The Grinder tika ierakstitas sist€mas lietotaja darbibas. Ta rezultata tika iegiits
Jython valoda rakstits skripts. Skripts tika modificéts un pielagots. Skripta tika pievienotas
servera reakciju verifikacijas kludainu reakciju identificéSanai. Skripta realizéta vairaki dazadu

lietotaju tipu profili (skat. pielikmu 2.).
Testa sistemas datubazes sagatavoSana

Lai testu rezultati vienmér bitu adekvati, vienmér ir vajadziga identiski dati. Tika
uzprogrammeéta programma “DB-populator” Java valoda, kas lauj péc definétiem dazadiem
parametriem sagatavot testa datubazi. Programma iztira visu esoSo datubazi un ieraksta taja par
jaunu visus testam nepiecieSamos datus, izveido sisttma nepiecieSamos lietotajus, véstules,

dienasgramatu ierakstus, grupas, kontaktus, un citus testa objektus.
Testa vides sagatavosana

Visos sist€émas serveros tiek uzstadits CLIF riks. Tiek izmantotas CLIF sisttmas RAM,
CPU, tikla un cieto datu nesg€ju resursu zondes. Katra no §1 tipa zondém tika uzstadita katra

serveri un cieto datu nes€ju zonde pa vienai uz katru datu nes&ju.

Slodzes generatoru serveros CLIF servert tiek iekop&ta CLIF-Grinder saskarnes bibliotéka

un nepiecieSamas Grinder bibliotekas.

3.6. Testa darbinasana

Jboss un CLIF serveru apturéSanai un palaiSanai, ka ar Zurnalifikacijas informacijas

ievaksSanai un dz€Sanai tiek izmantoti Unix Shell skripti, kas veic min&tas darbibas automatiski uz
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visiem serveriem.

9.

Apturam JBoss serverus;

IzdzéSam Zurnalifikacijas informaciju no JBoss serveriem;
Apturam CLIF serverus;

IzdzéSam Zurnalifikacijas informaciju no CLIF serveriem;
Atjaunojam datubaze ar programmu DB-populator;
PalaiZam Jboss lietojumu serverus;

Palaizam CLIFF serverus;

No CLIFF konsoles palaizam testu;

Ievacam informaciju no Jboss serveriem;

10. Ievacam informaciju no CLIF serveriem:;

Testu palaiSanai tiek izmantota CLIF konsole. Ar tas palidzibu palaiZ testus un resursu

zondes VisOs Serveros.

3.7. Rezultati

Rezultatus péc testu izpildes savac Zurnalificéto informaciju no CLIF slodzes generatoru

serveriem un no JBoss aplikaciju serveriem. Testu savakSanai tiek izmantoti Unix Shell skripti,

kas automatiski savac, saarhivé un nokop€ informaciju uz vadibas datoru.

3.4.1. Rezultatu piemers

Visparéjie dazadu testu rezultati

Vispar€jos testa rezultatos tiek att€lota tikai testa parametri un testa vides konfiguracija, un

vidgjie atrdarbibas un kliidu attiecibas rezultati (skat. tabulu 11.). Atskaites kolonu raksturojums:

e Date — testa izpildes datums;

e Test Run id — testa izpildes identifikators, kas darbojas arT ka saite uz detaliz€tu testa

atskaiti;
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e Test script version — Grinder testa skripta versija;

e Jboss configuration — Jboss lietojumu servera konfiguracijas piezimes, izmantoto serveru

skaits utt;

e MySql configuration — MySql dabutazes konfiguracijas piezimes, izmantoto serveru

skaits utt. M — Master serveris, S — Slave serveris;

e Source configuration — izejas koda konfiguracija un izmainas, kas var€tu ietekmét

sistemas atrdarbibu;
e Avarage response time — vidgjais servera reakcijas laiks;

e Tests/Errors ratio — testu/kludu kopéjais skaits;

Date Test Runid | Test Test run | JBoss MySql Source Average Tests/Errors
script configuration | configuration | configuration | configuration | response | ratio
version time (ms)

2008.05. tp 1 .run. 1.3 threads: 300 Same as | IM+1S, Same | Same as | 11204 132 601/0

10 waitTime: O tpl.run.15 as tpl.run.15 tpl.run.109

17:00 E database Person security

connection settings

pool increased optimized,

from 200 to connection

400 closing
strategy
changed to
after_transacti
on

2008.05. tp 1.run. 1.3 threads: 400 Same as | IM+1S, Same | Same as | 17553 263 638/157

11 13:00 waitTime: O tpl.run.16 as tpl.run.15 tpl.run.16

1— database
connection
pool: 300

att 11. - Visparéjais testu apraksts un rezultati

Ka redzams péc kolonas “Tests/Errors ratio”, vienlaicigo lietotaju skaarits 400 jau rada kludas
sisttma, ka ar1 vidgjais reakcijas laiks ir pieaudzis par aptuveni 50 %, salidzinot ar 300

vienlaicigu darbibu.

Konkréta testa detalizéta atskaites

Konkretu testu detalizetas atskaités tiek att€lota sikaka informacija par sistemas funkcijas izpildes

laikiem, ka arT grafikos att€lota informacija no dazadam CLIF resursu zondém.

Ilgako laiku aiznemosas klasu metodes (skat. att. 12.):
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Hits per second: 26.5202

TOP 20

Most time consuming operations according to execution_times.log

Class Name Method Name Number of Averag
ocourances  time
in log logge:

(ms)
cyaxiasoft, coil. server.webspace.dao. hibernate.UserEducStepsDaoHibernate getUserEducSteps 1 122 34¢
cyaxiasoft. coil. serverwebspace, service.impl.EducStepsManagerimpl getSortedActiveUserEducSteps 5 95 950
cyaxiasoft. coil. server.webspace.dao. hibernate.UserEducStepsDaoHibernate getEducStepsEntries 4 89 096
cyaxiasoft.coil. server.webspace.service.impl.UserManagerimpl registerUserLoginEvent 13 72 866
cyaxiasoft. coil. server.webspace.dao. hibernate.UserLoginDaoHibernate saveObject 13 72857
cyaxiasoft. coil. server.webspace. dao. hibernate ProfileDacHibernate getProfileByPersonandType 3 52164
cyaxiasoft. coil. serverwebspace.dao. hibernate, GalleryDaoHibernate saveObject 21 50 586
cy axiasoft.coil. server.dao. hibernate. AssociatedFileDaoHibernate getUsedBytes 10 45 876
cyaxiasoft.coil. server.webspace.service.impl.PhotoManagerimpl getUsedSpacelnMb 15 45 850
cyaxiasoft.coil. server.webspace.dao. hibernate. GalleryDaoHibernate getGalleriesForPersonCount 2 45 232
cyaxiasoft.coil.server.service.AssociatedFilesServicelmpl$ $EnhancerByCGLIB§$5423a6e9  getLimits 22 37 003

att. 12 - ilgako laiku aiznemosas klasu metodes
Visbiezak izpilditas metodes (skat. att. 13.):
Operations that occurs most often in execution_times.log
Class Name Method Name Number of Averag
ocourances  time
inlog loggec
(ms)
cyaxiasoft. coil. server.webspace.semnvice.impl.MessageManagerimpl getNewMessageDirectContactCount 10 642 7776
cyaxiasoft.coil. server.webspace.dao.hibernate.ReceivedMessageDaoHibernate getNewMessageDirectContactCount 8905 7 652
cyaxiasoft.coil. server.webspace.semvice.impl.PersonSecurityManagerimpl setSecuritySettingsByPersonld 8550 10 286
cyaxiasoft.coil. server.webspace.dao.hibernate.ContactDaoHibernate getContactBetweenPersons 7101 7753
cyaniasoft.coil server.webspace.service.impl.MessageManagerimpl getNewMessageNotFromDirectContactCount 6 801 7 764
cyaxiasoft, coil server.webspace.service.impl.PersonManagerimpl getOnlineListwithChat 6554 8236
cyaxiasoft.coil. server.webspace.semnvice.impl.MessageManagerimpl gethewMessageDirectContact 5733 7 644
cyaxiasoft. coil. server.webspace.dao.hibernate.ReceivedMessageDacHibernate  getMewMessageDirectContact 5529 7 616
cyaxiasoft.coil. server.webspace.service.impl.PersonSecurityManagerimpl setSecuritySettingsForGroupUsers 5 249 10 246
cyaxiasoft,coil. server.webspace.dao.hibernate.ReceivedMessageDaoHibernate  getNewMessageMotFromDirectContactCount 5 234 7 616
cyaxiasoft.coil. server.webspace.dao.hibernate.PersonDaoHibernate getOnlineList 5011 8025
cyaniasoft.coil server.webspace.dao.hibernate.UserSettingsDaoHibernate getUserSettingsForPersons 5011 8834
cyaxiasoft.coil. server.webspace.service.impl.MessageManagerimpl getNewMessageNotFromDirectContact 4917 7 544
cyaxiasoft.coil. server.webspace.dao.hibernate.ReceivedMessageDacHibernate  getNewMessageNotFromDirectContact 4632 7 483

- S S JUp S T N S B A PP ] ~mma

att. 13 - visbieZak izpilditas metodes

Dazado reakcijas laiku attieciba (skat. att. 14.):

41



Grinder response tine distribution
18”“ T T T T T T T T T

16000 | 1

14000 || 1
|

12000 | 1

16000 1

HUnber of requests

4808 y

2000 | ff \“‘w/‘\\_\h_x 1
e /

e —

8 L L L 1 L L e |
a 5008 ig@ee 15888 20000 25088 30868 35000 48088 458886 50808

Response tine (ns)

att. 14. - daZado reakcijas laiku attieciba

Un citi grafi (par pieméru, skat. att. 15. un 16.):
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att. 15. — CPU noslodze lietojuma serveri
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att. 16. — CPU noslodze slodzes generatora datora

3.8. Mérogojamibas testéSana

Merogojamibas testéSana tiek veikta ar mérki prognozé€t nepiecieSamo konfiguraciju un
resursus dazadam slodzém. Noslodzes galvena meérvieniba tiek uzskatita vienlaicigi ar IIS

stradajoso lietotaju skaits.
e datubazes serveru skaits;
e lietojumu serveru skaits;
® Web serveru skaits;
e slodzes generatoru skaits;
e datubazes servera aparatiiras konfiguracija;

e lietojuma servera aparatiiras konfiguracija;
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Merogojamibas testéSanas gaita un rezultati $aja darba nav apskatiti, jo tam paredzeta sist€mas
konfiguracija tam vél tiek gatavota. Tiek testeta sisteéma, kas maksimalaja konfiguracija sastav no

16 serveriem.
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NOSLEGUMS

Motivacija S§im darbam un §1 darba paredzamajam turpindjumam autoram radas pie
nepiecieSamibas iemacities un atrast Iidzeklus notestét veiktsp&ju liela méroga interneta sist€émai
(vairak ka 10 000 paredzamo vienlaicigo lietotaju). Autora profesionalas darbibas sféra ir saistita
ar bezmaksas un atvérta koda programmatiiras risindjumiem, tapéc ari testéSanas Iidzeklus tika
nolemts meklét $ada veida risinajumos. Veicot petijumus atklajas, ka Sadiem mérkiem ir pieejami

vairaki nopietni bezmaksas atverta koda riki.

Saja darba autors iepazinas ar slodzes un mérogojamibas test€Sanas metodém un Ipatnibam,
kas saistitas ar interneta informacijas sisttmam, ka ar1 apskatija pieejamos bezmaksas slodzes
test€Sanas rikus. Liela dala no rikiem tika uzstadita un palaista, lai var€tu noveértét piedavato

funkcionalitati.

Autoram izdevas novertét un atlasit seSus rikus, kuri nodroSina pietiekoSu kvalitati un jaudu
lielu sisteému testéSanai. Riku liela veiktsp&ja tiek sasniegta balstoties uz dalito arhitektiiru, kas

lauj noslogot test&jamo sistému no vairakam darbstacijam vienlaicigi.

Autors izvelgjas divus no ieprieks atlasitajiem rikiem, kurus izm&ginat un ieviest reala
projekta. Pirmais riks ir CLIF, kas ir riks ar plasam realizétam iesp&jam, gan ar labam
modifikacijas Ipasibam. Otrais riks ir The Grinder, kas nodroSina €rtu skriptu valodu, kas balstas
uz Jython un ir ari viegli konfiguréjams. Autors veiksmigi izméginaja Sos rikus projekta un
realiz€ja iespgju Sos rikus izmantot kombingta veida, tad€jadi izmantojot abu riku labakas
1pasibas. Tika gatavota lielas slodzes test€Sana ar detaliz€tas informacijas ievakSanu, kura tiks

izmantoti 16 serveri vienlaicigi.

Rezultata tika atrasti bezmaksas riki, kas kombinéti darbojoties dotu plasu informaciju par
sisttmas veiktsp&ju un tas dazadu resursu noslodzi, un tai pasa laika testu veidoSana un
uzturéana bitu pietiekosi érta un funkcionala. Siem rikiem tika atrasta iesp&a veiksmigi

kombingti darboties, un tas tika ieviests un izméginats reala projekta.

Turpmak paredzéts veikt testus uz vél daudzkart jaudigakam sist€mam.
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LIETOTIE TERMINI UN SAISINAJUMI

BSD licence — bezmaksas programmatiiras licen¢u saime;

CORBA — Common Object Request Broker Architecture; Objektu pieprasijumu vispar€ja
arhitekttira, atlauj programmam vai to dalam sadarboties attalinati caur tiklu. Lidzigas iesp&jas

piedava arhitektiras COM/DCOM no Microsoft un RMI no Sun Microsystems;

Distributiva sistéma — dalitas arhitekturas sist€ma, kas var sastavet no vairakiem sava starpa

savienotiem datoriem;
Darbibas pavediens — (thread) sist€émas darbibas izpildes paral€ls process.

HTTP — Hiper Text Transfer Protocol. Teksta informacijas parraides protokols starp serveri

un parliika programmu.

HTTPS — Hypertext Transfer Protocol over Secure Socket Layer. HTTP protokols ar SSL

izmantoSanu drosakai datu parraidei.

Lietojumu serveris — programmatiras dzingjs, kas nodroSina programmas darbinaSanu un

tas komunikaciju ar klientiem.

SSL - Secure Socket Layer. Kriptografisks protokols, kas nodroSina droSu datu parraidi

interneta.

Klasteris — vairaku datoru apvienojums, kuri strada vienotos uzdevumos un ko kopuma
daudzgjada zina var uzskatit ka vienu sist€ému. Parasti klasterus veido jaudas un stabilitates
palielinasanai.

Serveris — datorsist€éma vai programma, kas apkalpo citus datorus vai programmas.

Servlets — Java klase, kas apstrada Http pieprasijumus.

SNMP - Simple Network Management Protocol. To izmanto tikla parvaldibas sist€mas, lai

noverotu tiklam pieslégtas ierices.

SOAP - protokols XML-bazétu zinojumu apmainai datoru tiklos. Nav atkarigs no

1zmantotas operétajsistémas vai programmesanas valodas.

TCP/IP — interneta protokolu kopa, kas sastav no TCP (Transmission Control Protocol) un
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IP (Internet Protocol), kuri ir pirmie divi definétie tikla protokoli.
Web — interneta tikls;

Web serveris — programma, kas ir atbildiga par HTTP pieprasijumiem no klientiem jeb

interneta parlika programmam un HTTP atbilZu nosttiSanu.

XML — paplasSinamas ieziméSanas valoda. ProgrammeéSanas valodas SGML apakskopa, kas

speciali izstradata darbam ar ttmekla dokumentiem. [7]
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CLIF un The Grinder riku saskarnes pirmkods

package cy.axiasoft.cliff.scenario.grinder;

import java.io.File;

import java.io.FileOutputStream;
import java.io.IOException;
import java.io.InputStream;
import java.io.PrintWriter;
import java.io.Serializable;
import java.util. HashMap;
import java.util. Map;

import java.util.Properties;

import net.grinder.common.GrinderException;
import net.grinder.common.Logger;

import net.grinder.engine.agent.Agent;

import net.grinder.util.SimpleLogger;

import org.objectweb.clif.datacollector.lib.GenericFilter;
import org.objectweb.clif.scenario.isac.util. BooleanHolder;
import org.objectweb.clif.server.api.BladeControl;

import org.objectweb.clif.server.util. EventStorageState;
import org.objectweb.clif.storage.api.ActionEvent;

import org.objectweb.clif.storage.api.AlarmEvent;

import org.objectweb.clif.supervisor.api.ClifException;
import org.objectweb.clif.util.ClifClassLoader;

public class GrinderBlade extends GrinderController implements BladeControl {

1. Pielikums

private enum TestState { /1 testa stavok]i

uninitialized, initialized, started, suspended

}

class ExecutionThread extends Thread { // Grinder

pavediens

@Override
public void run() {
System.out.println("Starting Grinder");

try {
agent.run();

agenta palaiSana

System.out.println("Grinder stopped, shutting down");
/1 statistics?

agent.shutdown();

agenta apturéSana

System.out.println("Done !!!");

done();

procesa beigSanas signala padoSana CLIF vadibas konsolei

System.out.println("Exiting");
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/I Grinder

/I Grinder
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} catch (GrinderException e) {
e.printStackTrace();
AlarmEvent alarm = new  AlarmEvent(System.currentTimeMillis(),
AlarmEvent.FATAL, e.getMessage());
bladeIlnsertResponse.alarm(alarm);
bladeInsertResponse.aborted();

}

/* test scenario id */

private String id;

/* Event storage variables */

private final Map<String, BooleanHolder> eventStorageStatesMap = new HashMap<String,
BooleanHolder>();

private final BooleanHolder storeLifeCycleEvents = new BooleanHolder(true);

private final BooleanHolder storeAlarmEvents = new BooleanHolder(true);

private final BooleanHolder storeActionEvents = new BooleanHolder(true);

/* test state */
private TestState testState;

/* Grinder Agent */
private Agent agent; // Grinder testu darbinasanas agents

/* Temporary files used by Grinder */

private File scriptFile; /I Grinder skripta fails
private File propertiesFile; /I grinder.properties fails
public GrinderBlade() { /I Grinder saskarnes instruktors

eventStorageStatesMap.put("store-lifecycle-events", storeLifeCycleEvents);

eventStorageStatesMap.put("store-alarm-events", storeAlarmEvents);

eventStorageStatesMap.put("store-" +  ActionEvent EVENT_TYPE_LABEL + "-events",
storeActionEvents);

testState = TestState.uninitialized;

}

public void changeParameter(String parameter, Serializable value) throws ClifException {
if (EventStorageState.setEventStorageState(eventStorageStatesMap, parameter, value)) {
dataCollectorWrite.setFilter(new GenericFilter(storeActionEvents.getBoolean Value(),
storeAlarmEvents.getBooleanValue(),
storeLifeCycleEvents.getBooleanValue(), false));
}
}

@ SuppressWarnings("unchecked")

public Map getCurrentParameters() {
Map parameters = new HashMap();
EventStorageState.putEventStorageStates(parameters, eventStorageStatesMap);
return parameters;

}

public String getId() {
return id;

}

ok

* Method for parsing blade arguments.<br>
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* Grinder blade expects to receive grinder properties file name
*/
public void setArgument(String arg) throws ClifException { // CLIF slodzes generatora argumentu
izmanto$anas funkcija
if (arg == null)
throw new ClifException("Grinder properties file name should be passed as blade's
argument");
ClifClassLoader ccl = ClifClassLoader.getClassLoader(); // tiek iegiits CLIF ieladgtajs
InputStream propsIn = ccl.getResource AsStream(arg); /I tiek atsiitits Grinder properties
faila saturs no CLIF vadibas konsoles
if (propsln == null)

m "

throw new ClifException("Could not find file named "' + arg + "' on the classpath!");
Properties grinderProps = new Properties();
try {

grinderProps.load(propsln); I

nolasa parametrus no faila
} catch (IOException e) {
e.printStackTrace();
throw new ClifException(e);

}
String scriptFileName = grinderProps.getProperty("grinder.script"); // ieguust skripta faila

nosaukumu

InputStream scriptln = ccl.getResourceAsStream(scriptFileName); /l tiek  atsiitits
skripta fails no vadibas konsoles

scriptFile = writeScriptToTmpFile(scriptln); I

skripta fails tiek saglabats uz slodzes generatora datora

grinderProps.setProperty("grinder.script”, scriptFile.getAbsolutePath()); // Grinder parametors tiek
uzstadita atsiitita skripta faila atraSanas vieta

propertiesFile = writePropertiesToTmpFile(grinderProps); /I tiek saglabati
labotie Grinder parametri

}

public void setld(String id) {
this.id = id,;
}

public void init(Serializable testld) throws ClifException { // CLIF slodzes generatora inicializéSanas
funkcija
System.out.println("**** Init: "+testld);
try { 1
tiek izveidots Grinder loggers
final Logger logger = new SimpleLogger("agent", new PrintWriter(
System.out), new PrintWriter(System.err));
agent = new Agent(logger, propertiesFile); // tiek izveidots jauns Grinder agents
testState = TestState.initialized; // tests tiek uzskatits par inicializétu
} catch (GrinderException ge) {
ge.printStackTrace();
throw new ClifException(ge);

}

public void join() {
// TODO Auto-generated method stub
}

public void resume() {
if (testState != TestState.suspended) {
// maybe throw exception?
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return,

}

public void start() { /! CLIF slodzes generatora
start€Sanas funkcija
System.out.println("**** Start ");
if (testState != TestState.initialized) {
/I maybe throw exception?
System.out.println("Incorect state: "+testState);
return,
}
Thread runner = new ExecutionThread(); // tiek izveidots jauns Grinder agenta darbinaSanas
pavediens
runner.start(); // pavediens tiek palaists
testState = TestState.started; /I tests tiek uzskatits par palaistu

}

public void stop() {
if (testState != TestState.started) {
return,
}
// implement methods for stopping test
testState = TestState.uninitialized;

}

public void suspend() {
if (testState != TestState.started) {
return,
}
/l implement suspend
testState = TestState.suspended;

}

public void done() { /I CLIF konsolei tiek padots signals
ka Grinder agenta process ir beidzis darboties
bladelnsertResponse.completed();

}

private File writeScriptToTmpFile(InputStream scriptIn)
throws ClifException {

try {

File file = File.createTempFile("grinder", "py");

FileOutputStream fos = new FileOutputStream(file);

byte[] buffer = new byte[1024];

int bytesRead = scriptIn.read(buffer);

while (bytesRead !=-1) {
fos.write(buffer, 0, bytesRead);
bytesRead = scriptIn.read(buffer);

}

fos.flush();

fos.close();

scriptIn.close();

return file;

} catch (IOException e) {
e.printStackTrace();
throw new ClifException(e);
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}

private File writePropertiesToTmpFile(Properties grinderProps) throws ClifException {
try {

File file = File.createTempFile("grinder", "properties");
PrintWriter writer = new PrintWriter(file);
grinderProps.list(writer);
writer.flush();
writer.close();
return file;
} catch (IOException e) {
e.printStackTrace();

throw new ClifException(e);
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2. Pielikums

Grinder rika Jython valoda rakstitais slodzes testu skripts

from net.grinder.script.Grinder import grinder

from net.grinder.script import Test

from net.grinder.plugin.http import HTTPRequest

from HTTPClient import NVPair, Codecs, Cookie, CookieModule, CookiePolicyHandler
from java.util.regex import Pattern

from java.util import Random;

from jarray import zeros

WEBSPACE_URL = "http://localhost:8080/webspace/"
LOAD_IMAGES_AND_JS_FILES =1 # 0 = false; 1 = true

DEBUG =1 # 0 = false; 1 = true

WAIT_TIME =0

LOAD_PROFILE_ID = 1; # 0 - Normal, 1 - Business, 2 - Multimedia, 3 - Test

#Messaging, Image/Video upload/dwnload, File upload/dwnload, Blog reading, Blog writing,
Profiles/Contacts, Tops/Stats, Groups
PROFILE_CONFIG = (
(20, 5, 5,30, 5, 15, 10, 10), # Normal user profile
(35, 0,20, 5, 0,40, 0, 0), # Business user profile
(10, 20, 0, 35, 10, 5, 10, 10), # Multimedia user profile
(0, 0, 0,0, 0, 1, 0, 0) # Test profile
)

DEFAULT_USERNAME = "user"
DEFAULT_PASSWORD = "test"

exceptionPattern = Pattern.compile("Exception")

errorPattern = Pattern.compile("Error")

sourcePattern = Pattern.compile("src=\"(["\"]*)\"")

groupIDPattern = Pattern.compile(">group(\d*)<")

personIDPattern = Pattern.compile("FirstName([\d]*) LastName")
dwrRemoteCallbackPattern = Pattern.compile("dwr\.engine\._remoteHandleCallback");

rand = Random()

DWR_SCRIPT_SESSION_ID = "92AEB577581C03CE06C638 A1BADEEOE6"
e Profile handling ----------------
def getProfile():
profile =[]
profileConfig = PROFILE_CONFIG[LOAD_PROFILE_ID]
counter = 0;
for actionCount in profileConfig:
for index in range(actionCount):
profile.append(counter)
counter = counter + 1
return profile

def pickupAction(profile):
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if len(profile) < 1:
return -1;
return profile.pop(rand.nextInt(len(profile)))
e e Utility methods ----------------
def log(mesasge):
if (DEBUG):
grinder.logger.output(mesasge);

class WebspaceCookiePolicyHandler(CookiePolicyHandler):
SESSION_COOKIE_NAME = "JSESSIONID"
sessionld = "none"

def acceptCookie(self, cookie, request, response):
if cookie.name == self. SESSION_COOKIE_NAME:
self.sessionld = cookie.value
log("Session id : %s" % self.sessionld)
return 1

def sendCookie(self, cookie, request):
log("send cookie: %s" % cookie)
return 1

#simple get request for text
def doGetRequest(request, url):
log("doing request to %s -> %s" %(request.url, url))
result = request. GET(url)
assert result.statusCode == 200
return result.text

#simple get request binary data
def getResource(request, url):
if url is None or url == "null" or url == "about:blank":
log("Url is null")
return
log("doing request to %s -> %s" %(request.url, url))
result = request. GET(url)
assert result.statusCode == 200
return result.getHeader("Content-type")

#simple post request
def doPostRequest(request, url, postArguments):
log("doing request to %s -> %s" %(request.url, url))
log(" postArguments :")
for pair in postArguments:
log("Argument: %s" % (pair))
result = request.POST (url, postArguments)
assert result.statusCode == 200
return result.text

#multipart upload request
def doUploadFile(request, url, fileParamName, fileName, postArguments):
log("uploading file %s to %s -> %s" %(fileName, request.url, url))

filesToUpload = ( NVPair(fileParamName, fileName), )
headers = zeros(1, NVPair)

data = Codecs.mpFormDataEncode(postArguments, filesToUpload, headers)
log(" Headers :")

57



for pair in headers:

log("Header: %s" % (pair))
log(" postArguments :")
for pair in postArguments:

log(" Argument: %s" % (pair))
#log(" Data :")
#log("Data: %s" % (data))

result = request.POST (url, data, headers)
assert result.statusCode == 200
return result.text

#simple dwr request
def doDWRRequest(request, cookies, className, methodName, extraArgs):
log("loading %s - %s " % (className, methodName))
hardcodedPart = (NVPair("Content-type", "text/plain"),
NVPair("callCount","1"),
NVPair("scriptSessionld", DWR_SCRIPT_SESSION_ID),
NVPair("httpSessionld", cookies.sessionld),
NVPair("cO-scriptName", className),
NVPair("cO-methodName", methodName),
NVPair("c0-id", "0"),
NVPair("cO-param0", "boolean:false"),
NVPair("batchld", "0"),
)

postArgs =[]

for element in hardcodedPart:
postArgs.append(element)

for element in extraArgs:
postArgs.append(element)

result = doPostRequest(request, "dwr/call/plaincall/%s.%s.dwr" %(className,methodName),
tuple(postArgs))

assert not exceptionPattern.matcher(result).find()

assert not errorPattern.matcher(result).find()

assert dwrRemoteCallbackPattern.matcher(result).find()

return result;

#gets username/password from somewhere

def getCredentials():
userName = "%s%d" % (DEFAULT_USERNAME,grinder.threadID + 1)
log("using user name %s"%userName)
return NVPair(userName, DEFAULT_PASSWORD)

#Parses html text and load all images and other files from it.
def loadResources(request, result):
if not LOAD_IMAGES_AND_JS_FILES:
return
matcher = sourcePattern.matcher(result)
while matcher.find():
src = matcher.group(1)
log("loading source %s" %src)
getResource(request, src)

#validates respone against list of regular expressions

def validateResponse(request, result, patterns):
log(result)
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for pattern in patterns:
log('validating against pattern: "%s"'%pattern.pattern())
assert pattern.matcher(result).find()
loadResources(request, result)

# loads left we-r-you pane - new messages, new dirext contact messages, online list
WHO_IS_ONLINE_PATTERN = Pattern.compile("who is online from my friends")
def loadLeftSide(request, cookies):
result = doDWRRequest(request, cookies, "Messages", "getNewMessageDirectContact", (NVPair("c0-e1",
"number:0"), NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:1"), NVPair("cO-
param1","Object_Object: { pageQuantity:reference:c0-e1l, currentPage:reference:c0-e2, pageToNavigate:reference:c0-

e3}1"))

validateResponse(request, result, ())

result = doDWRRequest(request, cookies, "Messages", "getNewMessage", (NVPair("c0-el", "number:0"),
NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:1"), NVPair("c0O-
param1","Object_Object: { pageQuantity:reference:c0-e1l, currentPage:reference:c0-e2, pageToNavigate:reference:c0-

e3}"))

validateResponse(request, result, ())

result = doDWRRequest(request, cookies, "Contacts", "getOnlineContacts", (NVPair("c0-el",
"number:0"), NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:1"), NVPair("c0-
param1","Object_Object: { pageQuantity:reference:c0-e1, currentPage:reference:c0-e2, pageToNavigate:reference:cO-

e31"))
validateResponse(request, result, (WHO_IS_ONLINE_PATTERN,))

#loads right we-r-you pane in main page
RANDOM_PHOTOS_PATTERN = Pattern.compile("Photos")
TOP_STUFF_PATTERN = Pattern.compile("top stuff in global we-r-you")
LAST_RECEIVED_FILES_PATTERN = Pattern.compile("Last received")
LAST_UPLOADED_FILES_PATTERN = Pattern.compile("Last uploaded")
def loadRightSide(request, cookies):
result = doDWRRequest(request, cookies, "Tops", "getRandomPhotos", (NVPair("c0-e1", "number:0"),
NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:1"), NVPair("c0-e4", "boolean:true"), NVPair("cO-
param1","Object_Object: { pageQuantity:reference:c0-e1, currentPage:reference:c0-e2, pageToNavigate:reference:c0-
e3, mainPage:reference:c0-e4}")))
validateResponse(request, result, (RANDOM_PHOTOS_PATTERN,))

result = doDWRRequest(request, cookies, "SparcFiles", "getFilesForMainpage", (NVPair("cO-el",
"number:0"), NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:1"), NVPair("c0O-e4", "number:7"),
NVPair("cO-param1","Object_Object: { pageQuantity:reference:cO-el, currentPage:reference:c0-e2,
pageToNavigate:reference:c0-e3, filterMode:reference:c0-e4}")))

validateResponse(request, result, (LAST_RECEIVED_FILES_PATTERN,

LAST_UPLOADED_FILES_PATTERN))

#result = doDWRRequest(request, cookies, "Tops", "getTopStuff', (NVPair("c0-el", "number:0"),
NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:1"), NVPair("c0-e4", "boolean:true"), NVPair("c0-e5",
"boolean:false"), NVPair("cO-param1","Object_Object:{ pageQuantity:reference:c0-el, currentPage:reference:c0-e2,
pageToNavigate:reference:c0-e3, findAll:reference:c0-e4, inMyNetwork:reference:c0-e5}")))

#validateResponse(request, result, (TOP_STUFF_PATTERN,))

# Test methods

# loginPage
LOGIN_FORM_PATTERN = Pattern.compile("loginForm")
def loginPage(request):
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result = doGetRequest(request, "signup.do");
validateResponse(request, result, (LOGIN_FORM_PATTERN},))

# doLogin
TOP_MENU_PATTERN = Pattern.compile("TOP_MENU_ACTIVE")
HOME_PATTERN = Pattern.compile("home")
UPDATE_PROFILE_PATTERN = Pattern.compile("update profile")
FRAMES_PATTERN = Pattern.compile("your browser must support frames and javascript to use this
application.")
def doLogin(request, cookies, username, password):
authenticationFormData = ( NVPair("username", username),
NVPair("password", password),)
result = doPostRequest(request, "login.do", authenticationFormData);
#validateResponse(request, result, (FRAMES_PATTERN, ))
validateResponse(request, result, (TOP_MENU_PATTERN, HOME_PATTERN,
UPDATE_PROFILE_PATTERN))
loadLeftSide(request, cookies)
loadRightSide(request, cookies)

# mainPage
MY_PARTNERS_PATTERN = Pattern.compile("my contacts")
SHORTCUTS_PATTERN = Pattern.compile("my shortcuts")
VISITORS_PATTERN = Pattern.compile("visitors")
REFRESH_PATTERN = Pattern.compile("r_refresh.png")
EXPAND_CONTACTS_PATTERN = Pattern.compile("icon-contacts-maximize.gif")
CONTACT_PROFILE_PATTERN = Pattern.compile("viewProfile.do")
def mainPage(request, cookies):
result = doGetRequest(request, "start.do");
#validateResponse(request, result, (FRAMES_PATTERN, ))
result = doGetRequest(request, "start.do");
validateResponse(request, result, (MY_PARTNERS_PATTERN, SHORTCUTS_PATTERN,
VISITORS_PATTERN))

result = doDWRRequest(request, cookies, "Blogs", "getFriendsBlogs", (NVPair("c0O-el", "number:0"),
NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:1"), NVPair("c0-
param1","Object_Object: { pageQuantity:reference:c0-e1l, currentPage:reference:c0-e2, pageToNavigate:reference:c0-
e3}"),NVPair("cO-param2", "string:hole"), ))

#can be empty blog, will validate this after blog post

#validateResponse(request, result, (REFRESH_PATTERN,))

validateResponse(request, result, ())

result = doDWRRequest(request, cookies, "Contacts", "getNewNetworkContacts", (NVPair("cO-el",
"number:0"), NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:1"), NVPair("c0O-e4", "number:5"),
NVPair("cO-param1","Object_Object: { pageQuantity:reference:cO-el, currentPage:reference:c0-e2,

pageToNavigate:reference:c0-e3, itemQuantity:reference:c0-e4}")))
contactsResult = result
validateResponse(request, result, (EXPAND_CONTACTS_PATTERN,CONTACT_PROFILE_PATTERN

)
loadLeftSide(request, cookies)
loadRightSide(request, cookies)
return contactsResult
# popularNetworkContactsDWR
def popularNetworkContactsDWR (request, cookies):
result = doDWRRequest(request, cookies, "Contacts", "getMostVisitedPersons", (NVPair("cO-el",
"number:0"), NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:1"), NVPair("c0O-e4", "number:5"),
NVPair("cO-param1","Object_Object: { pageQuantity:reference:cO-el, currentPage:reference:c0-e2,
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pageToNavigate:reference:c0-e3, itemQuantity:reference:c0-e4}"), ))
validateResponse(request, result, ())

# createMessagePage
MESSAGE_PATTERN = Pattern.compile("message:")
def createMessagePage(request, cookies, personld):
result = doGetRequest(request, "createMessage.do");
validateResponse(request, result, (MESSAGE_PATTERN, ))

# sendMessage
MESSAGE_SENT_PATTERN = Pattern.compile("your message has been sent successfully")
def sendMessage(request, cookies, personld):
formData = (NVPair("messagePerson", "%d" %personld),
NVPair("messageText","hello mister"),
NVPair("messages.action", "messages.replay"),
)
result = doPostRequest(request, "sendMessage.do", formData);
validateResponse(request, result, (MESSAGE_SENT_PATTERN, ))

# saveBlog
PRIVATE_MESSAGES_PATTERN = Pattern.compile("private messages")
SMS_MESSAGES_PATTERN = Pattern.compile("SMS messages")
INVITATIONS_PATTERN = Pattern.compile("invitations")
RECEIVED_MESSAGES_PATTERN = Pattern.compile("received messages")
def saveBlog(request, cookies):
formData = (NVPair("blogContent","kalimera :) "),
NVPair("blogScope", "hole"),
NVPair("blogScopeView", "hole"),
NVPair("blogTitle", "whatever..."),
NVPair("livejournal”, "true"),
)
result = doPostRequest(request, "saveBlog.do", formData);
validateResponse(request, result, (MY_PARTNERS_PATTERN, SHORTCUTS_PATTERN,
VISITORS_PATTERN))

result = doDWRRequest(request, cookies, "Blogs", "getFriendsBlogs", (NVPair("c0-el1", "number:0"),
NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:1"), NVPair("c0O-
param1","Object_Object: { pageQuantity:reference:c0-e1l, currentPage:reference:c0-e2, pageToNavigate:reference:c0-
e3}"),NVPair("cO-param?2", "string:hole"), ))

validateResponse(request, result, (REFRESH_PATTERN,))

loadLeftSide(request, cookies)
loadRightSide(request, cookies)

# messagesPage
def messagesPage(request, cookies):
result = doGetRequest(request, "messages.do");
validateResponse(request, result, (PRIVATE_MESSAGES_PATTERN, SMS_MESSAGES_PATTERN,
INVITATIONS_PATTERN))

result = doDWRRequest(request, cookies, "Messages", "getMessages", (NVPair("c0O-el", "number:0"),
NVPair("c0-e2", "number:1"), NVPair("c0-e3", "string:received"), NVPair("c0-
param1","Object_Object: { pageQuantity:reference:cO-el, pageToNavigate:reference:c0-e2,
messageType:reference:c0-e3}")))

validateResponse(request, result, (RECEIVED_MESSAGES_PATTERN,))

loadLeftSide(request, cookies)
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# groupsPage
MY_GROUPS_PATTERN = Pattern.compile("my groups")
ALL_GROUPS_PATTERN = Pattern.compile("all groups")
SORT_BY_PATTERN = Pattern.compile("Sort by")
GROUP_MEMBERS_PATTERN = Pattern.compile("group members")
def groupsPage(request, cookies):
result = doGetRequest(request, "groups.do");
validateResponse(request, result, (MY_GROUPS_PATTERN, ALL_GROUPS_PATTERN))

non

result = doDWRRequest(request, cookies, "Groups", "getPersonGroups", (NVPair("c0-el", "number:0"),
NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:1"),NVPair("c0-e4", "boolean:true"), NVPair("c0-e5",
"null:null"), NVPair("c0-e6", "string:MEMBERS_COUNT"), NVPair("c0-e7", "number:1"), NVPair("cO-
param1","Object_Object: { pageQuantity:reference:c0-el, currentPage:reference:c0-e2, pageToNavigate:reference:c0-

e3, mainPage:reference:c0-e4, targetPersonld:reference:c0-e5, sortColumnName:reference:c0-e6,
sortDirection:reference:c0-e7}")))
validateResponse(request, result, (MY_GROUPS_PATTERN, SORT_BY_PATTERN,

GROUP_MEMBERS_PATTERN))

loadLeftSide(request, cookies)
return result

# groupPage
JOINING_GROUP_PATTERN = Pattern.compile("Joining to group:")
SHOWING_GROUP_PATTERN = Pattern.compile("Showing members:")
DESCRIPTION_GROUP_PATTERN = Pattern.compile("description:")
REMOVE_FROM_MANAGERS_GROUP_PATTERN = Pattern.compile("remove from managers")
NO_FILES_IN_GROUP_PATTERN = Pattern.compile("no files in group")
FIRST_NAME_PATTERN = Pattern.compile("FirstName(\d*).")
EMPTY_BLOG_PATTERN = Pattern.compile("Use the stage as you would any open forum with the
knowledge that you are posting your words")
NO_PHOTOS_IN_GROUP_PATTERN = Pattern.compile("no photos in group")
def groupPage(request, cookies, groupld):
formData = (NVPair("groupld", groupld),
)
result = doPostRequest(request, "groups.do", formData);
validateResponse(request, result, (JOINING_GROUP_PATTERN, SHOWING_GROUP_PATTERN,
DESCRIPTION_GROUP_PATTERN))
result = doDWRRequest(request, cookies, "Groups", "getPersonGroups", (NVPair("c0O-el", "number:0"),
NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:1"),NVPair("c0-e4", "boolean:true"), NVPair("c0-e5",
"null:null"), NVPair("c0-e6", "string:MEMBERS_COUNT"), NVPair("c0O-e7", "number:1"), NVPair("cO-
param1","Object_Object: { pageQuantity:reference:c0-el, currentPage:reference:c0-e2, pageToNavigate:reference:cO-

e3, mainPage:reference:c0-e4, targetPersonld:reference:c0-e5, sortColumnName:reference:c0-e6,
sortDirection:reference:c0-¢7}")))

validateResponse(request, result, (MY_GROUPS_PATTERN, SORT_BY_PATTERN,
GROUP_MEMBERS_PATTERN))

result = doDWRRequest(request, cookies, "GroupMedia", "getGroupFiles", (NVPair("cO-el",
"number:0"), NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:1"),NVPair("c0-e4", "number:%s" %groupld),
NVPair("cO-param1","Object_Object: { pageQuantity:reference:cO-el, currentPage:reference:c0-e2,

pageToNavigate:reference:c0-e3, groupld:reference:c0-e4}")))
validateResponse(request, result, (NO_FILES_IN_GROUP_PATTERN, ))

result = doDWRRequest(request, cookies, "Contacts", "getGroupMembers", (NVPair("c0-el",
"number:0"), NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:1"),NVPair("c0-e4",
"number: %s" %groupld),NVPair("c0-e5", "number:20"), NVPair("cO-

param1","Object_Object: { pageQuantity:reference:c0-el, currentPage:reference:c0-e2, pageToNavigate:reference:cO-
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e3, groupld:reference:c0-e4, itemQuantity:reference:c0-e5}")))
validateResponse(request, result, (FIRST_NAME_PATTERN, ))

result = doDWRRequest(request, cookies, "Blogs", "getFriendsBlogs", (NVPair("cO-el", "number:0"),
NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:1"), NVPair("c0O-
param1","Object_Object: { pageQuantity:reference:c0-e1, currentPage:reference:c0-e2, pageToNavigate:reference:cO-
e3}"), NVPair("cO-param?2", "string: %s" %groupld)))

validateResponse(request, result, (EMPTY_BLOG_PATTERN, ))

result = doDWRRequest(request, cookies, "GroupMedia", "getGroupPhotos", (NVPair("cO-el",
"number:0"), NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:1"), NVPair("c0-e4",
"number: %s" %groupld), NVPair("cO-param1","Object_Object: { pageQuantity:reference:cO-el,

currentPage:reference:c0-e2, pageToNavigate:reference:c0-e3, groupld:reference:c0-e4}")))
validateResponse(request, result, (NO_PHOTOS_IN_GROUP_PATTERN, ))

loadLeftSide(request, cookies)

# rDrivePage
ALL_MY_GALLERIES_PATTERN = Pattern.compile("all my galleries")
MY_PRIVATE_GALLERY_PATTERN = Pattern.compile("My Private Gallery")
CREATE_NEW_GALLERY_PATTERN = Pattern.compile("create new gallery")
UPLOAD_NEW_PHOTO_PATTERN = Pattern.compile("upload new photo")
VIEW_SLIDESHOW_PATTERN = Pattern.compile("view slideshow")
def rDrivePage(request, cookies):

result = doGetRequest(request, "listPhotos.do");

validateResponse(request, result, (ALL_MY_GALLERIES_PATTERN, ))

result = doDWRRequest(request, cookies, "Galleries", "getGalleriesForMediaSection", (NVPair("c0-el",
"number:0"), NVPair("c0-e2", "number:0"), NVPair("c0-e3", "null:null"),NVPair("c0-e4", "number:1"),
NVPair("c0-e5", "null:null"), NVPair("c0-e6", "null:null"), NVPair("c0-
param1","Object_Object: { pageQuantity:reference:c0-el, currentPage:reference:c0-e2, targetPersonld:reference:c0-
e3, pageToNavigate:reference:c0-e4, targetGalleryld:reference:c0-e5, targetSparcFolderld:reference:c0-e6}")))

validateResponse(request, result, (MY_PRIVATE_GALLERY_PATTERN,
CREATE_NEW_GALLERY_PATTERN))

result = doDWRRequest(request, cookies, "Photos", "getPhotosForMediaSection", (NVPair("cO-el",
"number:0"), NVPair("c0-e2", "number:0"), NVPair("c0-e3", "null:null"),NVPair("c0-e4", "number:1"),
NVPair("c0-e5", "null:null"), NVPair("c0-e6", "null:null"), NVPair("cO-
param1","Object_Object: { pageQuantity:reference:c0-el, currentPage:reference:c0-e2, targetPersonld:reference:c0-
e3, pageToNavigate:reference:c0-e4, targetGalleryld:reference:c0-e5, targetSparcFolderld:reference:c0-e6}")))

validateResponse(request, result, (UPLOAD_NEW_PHOTO_PATTERN,
VIEW_SLIDESHOW_PATTERN))

loadLeftSide(request, cookies)

# image upload popup
MAX_FILE_SIZE_PATTERN = Pattern.compile("maximum size for image uploads is 10 MB")
def imageUploadPopup(request, cookies):

result = doGetRequest(request, "uploadOnPhotoPopup.do");

validateResponse(request, result, (MAX_FILE_SIZE_PATTERN, ))

# upload image
IMAGE_UPLOAD_SUCCESSFULL_PATTERN = Pattern.compile("your photo has been uploaded
successfully")
def uploadImage(request, cookies):
fileUploadFormData = ( NVPair("formName", "fileUpload"),

NVPair("comment”, "Poor hedgehog :)"))
result = doUploadFile(request, "addPhoto.do", "formFile", "1002.jpg", fileUploadFormData)
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validateResponse(request, result, IMAGE_UPLOAD_SUCCESSFULL_PATTERN, ))

# sparcFilesPage
MY_GALLERIES_PATTERN = Pattern.compile("my galleries")
FILES_PATTERN = Pattern.compile("files")
WEBLINKS_PATTERN = Pattern.compile("weblinks")
ALL_FILES_PATTERN = Pattern.compile("all files")
RECEIVED_FILES_PATTERN = Pattern.compile("received")
SENT_FILES_PATTERN = Pattern.compile("sent")
FILE_TABLE_PATTERN = Pattern.compile("file Size.*modified")
def sparcFilesPage(request, cookies):
result = doGetRequest(request, "listSparcFiles.do");
validateResponse(request, result, (MY_GALLERIES_PATTERN, FILES_PATTERN,
WEBLINKS_PATTERN))

result = doDWRRequest(request, cookies, "SparcFiles", "getFolders", (NVPair("c0O-el", "number:0"),
NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:-1"),NVPair("cO-e4", "number:1"), NVPair("c0-e5",
"number:0"), NVPair("c0-e6", "number:-1"), NVPair("cO-param1","Object_Object: { pageQuantity:reference:cO-el,
currentPage:reference:c0-e2, targetPersonld:reference:c0-e3, pageToNavigate:reference:c0-e4,
filterMode:reference:c0-e5, parentFolderld:reference:c0-e6}")))

validateResponse(request, result, (ALL_FILES_PATTERN, RECEIVED_FILES_PATTERN,
SENT_FILES_PATTERN))

result = doDWRRequest(request, cookies, "SparcFiles", "getFiles", (NVPair("c0O-el", "number:0"),
NVPair("c0-e2", "number:0"), NVPair("c0-e3", "number:-1"),NVPair("c0-e4", "number:1"), NVPair("c0-e5",
"number:0"), NVPair("c0-e6", "number:-1"), NVPair("cO-param1","Object_Object: { pageQuantity:reference:cO-el,
currentPage:reference:c0-e2, targetPersonld:reference:c0-e3, pageToNavigate:reference:c0-e4,
filterMode:reference:c0-e5, parentFolderld:reference:c0-e6}")))

validateResponse(request, result, (FILE_TABLE_PATTERN,))

loadLeftSide(request, cookies)

# file upload popup
FILE_WILL_BE_PRIVATE_PATTERN = Pattern.compile("This file will be stored to a PRIVATE storage")
def fileUploadPopup(request, cookies):

result = doGetRequest(request, "preUploadSparcFile.do");

validateResponse(request, result, (FILE_WILL_BE_PRIVATE_PATTERN, ))

# upload file
FILE_UPLOAD_SUCCESSFULL_PATTERN = Pattern.compile("file has been successfully uploaded to your
secure r-drive")
def uploadFile(request, cookies):
fileUploadFormData = ( NVPair("formName", "sparcUploadForm"),)
result = doUploadFile(request, "uploadSparcFile.do", "formFile", "TDDCycle.doc", fileUploadFormData)
# TODO Make it to create new file every time, not to override existing one
validateResponse(request, result, (FILE_UPLOAD_SUCCESSFULL_PATTERN, ))

# raitings page
PUBLIC_MEDIA_PATTERN = Pattern.compile("public media")
TOP_TODAY_TAB_TITLE_PATTERN = Pattern.compile("top <br> today")
def raitingsPage(request, cookies):

result = doGetRequest(request, "ratings.do");

validateResponse(request, result, (PUBLIC_MEDIA_PATTERN, ))

result = doDWRRequest(request, cookies, "Tops", "getPhotosTop", (NVPair("cO-el", "number:0"),
NVPair("c0-e2", "number:0"), NVPair("c0-e¢3", "number:1"),NVPair("c0-e4", "boolean:false"), NVPair("c0-e5",
"boolean:false"), NVPair("c0-e6", "number:25"), NVPair("cO-param1","Object_Object: { pageQuantity:reference:cO-
el, currentPage:reference:c0-e2, pageToNavigate:reference:c0-e3, findAll:reference:c0-e4,
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inMyNetwork:reference:c0-e5, itemQuantity:reference:c0-e6}")))
validateResponse(request, result, (TOP_TODAY_TAB_TITLE_PATTERN, ))

loadLeftSide(request, cookies)

# persons profile page
PERSONS_PUBLIC_PROFILE_PATTERN = Pattern.compile("Public stuff")
PERSONS_CONTACTS_PATTERN = Pattern.compile("My people")
PERSONS_FILTER_PATTERN = Pattern.compile("filter")
PERSONS_VIDEO_PATTERN = Pattern.compile("video")
PERSONS_DOCUMENTS_PATTERN = Pattern.compile("documents")
PERSONS_TAG_PATTERN = Pattern.compile("tagValue")
PERSONS_CONTACT_PATTERN = Pattern.compile("FirstName(\d*).LastName(\d*)")

def personsProfilePage(request, cookies, personld):
result = doPostRequest(request, "viewProfile.do",(NVPair("targetPersonld", personld),));
validateResponse(request, result, (PERSONS_PUBLIC_PROFILE_PATTERN,
PERSONS_CONTACTS_PATTERN, ))

result = doDWRRequest(request, cookies, "TargetProfile", "getMultimediaForTargetPerson", (NVPair("c0-

el", "number: %d" %personld), NVPair("cO-param1","Object_Object:{targetPersonld:reference:c0-e1}")))
validateResponse(request, result, (PERSONS_FILTER_PATTERN, PERSONS_VIDEO_PATTERN, ))
#TODO maybe put some multimedia here?

result = doDWRRequest(request, cookies, "TargetProfile", "getAllFilesForTargetPerson", (NVPair("cO-
el", "number: %d" %personld), NVPair("cO-param1","Object_Object:{targetPersonld:reference:c0-e1}")))

validateResponse(request, result, (PERSONS_FILTER_PATTERN,
PERSONS_DOCUMENTS_PATTERN, ))

#TODO maybe put some documents here? Why there are not documents?

result = doDWRRequest(request,  cookies, "Tag", "getFillRequest",  (NVPair("cO-el",
"number:%d"%personld), NVPair("cO-param1","Object_Object: {targetPersonld:reference:cO-e1}"), NVPair("cO-
param2", "number:%d" %personld),NVPair("cO-param3", "string:person"),))

validateResponse(request, result, (PERSONS_TAG_PATTERN, ))

#TODO maybe put some tags here?

result = doDWRRequest(request, cookies, "Contacts", "getContactsForTargetPerson", (NVPair("cO-el",
"number: %d" %personld), NVPair("cO-param1","Object_Object: { targetPersonld:reference:c0-e1}")))
validateResponse(request, result, (PERSONS_CONTACT_PATTERN, ))

loadLeftSide(request, cookies)

# doLogout
def doLogout(request):
result = doGetRequest(request, "logout.do");
validateResponse(request, result, (LOGIN_FORM_PATTERN,))

# Grinder wrapers for test methods

loginPageTest = Test(1, "WeAreYou login page").wrap(loginPage)

doLoginTest = Test(2, "WeAreYou login").wrap(doLogin)

mainPageTest = Test(3, "WeAreYou main page").wrap(mainPage)

popularNetworkContactsDWRTest = Test(4, "WeAreYou popular user list
(dwr)").wrap(popularNetworkContactsDWR)

createMessagePageTest = Test(5, "WeAreYou send message window").wrap(createMessagePage)

sendMessageTest = Test(6, "WeAreYou message sending").wrap(sendMessage)

saveBlogTest = Test(7, "WeAreYou blog post").wrap(saveBlog)
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messagesPageTest = Test(8, "WeAreYou Messages main page").wrap(messagesPage)
groupsPageTest = Test(9, "WeAreYou Groups main page").wrap(groupsPage)

groupPageTest = Test(10, "WeAreYou Group page").wrap(groupPage)

rDrivePageTest = Test(11, "WeAreYou R-Drive main page").wrap(rDrivePage)
imageUploadPopupTest = Test(12, "WeAreYou Photo upload popup").wrap(imageUploadPopup)
uploadImageTest = Test(13, "WeAreYou Photo upload").wrap(uploadlmage)
sparcFilesPageTest = Test(14, "WeAreYou Sparc files page").wrap(sparcFilesPage)
fileUploadPopupTest = Test(15, "WeAreYou Sparc file upload popup").wrap(fileUploadPopup)
uploadFileTest = Test(16, "WeAreYou Sparc file upload").wrap(uploadFile)

raitingsPageTest = Test(16, "WeAreYou Raitings main page").wrap(raitingsPage)
personsProfilePageTest = Test(17, "WeAreYou Persons profile page").wrap(personsProfilePage)
doLogoutTest = Test(18, "WeAreYou logout action").wrap(doLogout)

#Test bootstrap class
profile = getProfile()
class TestRunner:

# This method is called for every run.

def _ call__(self):
request = HTTPRequest(url = WEBSPACE_URL)
cookies = WebspaceCookiePolicyHandler()
CookieModule.setCookiePolicyHandler(cookies)
messageReceiverld = grinder.threadID + 2

credentials = getCredentials()

loginPageTest(request)
grinder.sleep(WAIT_TIME)

doLoginTest(request, cookies, credentials.name, credentials.value)
grinder.sleep(WAIT_TIME)

testld =0

while testld >= 0:
contactsDwrResult = mainPageTest(request, cookies)
grinder.sleep(WAIT_TIME)
#popularNetworkContactsDWRTest(request, cookies)

testld = pickupAction(profile)

log("testld: %d" %testId)

if testld == 0:
log("Messaging")
createMessagePageTest(request, cookies, messageReceiverld)
grinder.sleep(WAIT_TIME)

sendMessageTest(request, cookies, messageReceiverld)
grinder.sleep(WAIT_TIME)

messagesPageTest(request, cookies)
grinder.sleep(WAIT_TIME)

elif testld == 1:
log("Image/Video upload/dwnload")
rDrivePageTest(request, cookies)
grinder.sleep(WAIT_TIME)

imageUploadPopupTest(request, cookies)
grinder.sleep(WAIT_TIME)
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uploadImageTest(request, cookies)
grinder.sleep(WAIT_TIME)

elif testld == 2:
log("File upload/dwnload")
rDrivePageTest(request, cookies)
grinder.sleep(WAIT_TIME)

sparcFilesPageTest(request, cookies)
grinder.sleep(WAIT_TIME)

fileUploadPopupTest(request, cookies)
grinder.sleep(WAIT_TIME)

uploadFileTest(request, cookies)
grinder.sleep(WAIT_TIME)

sparcFilesPageTest(request, cookies)
grinder.sleep(WAIT_TIME)

elif testld == 3:
log("Blog reading")

elif testld == 4:
log("Blog Writing")
saveBlogTest(request, cookies)
grinder.sleep(WAIT_TIME)

elif testld == 5:
log("Profiles/Contacts")
matcher = personlDPattern.matcher(contactsDwrResult)
matcher.find();
personld = matcher.group(1)
log("Using person with id %s"%personld)

personsProfilePageTest(request, cookies, personld)
elif testld == 6:
log("Tops/Stats")
raitingsPageTest(request, cookies)
grinder.sleep(WAIT_TIME)
elif testld ==7:
log("Groups")
groupsResult = groupsPageTest(request, cookies)
grinder.sleep(WAIT_TIME)

#Finding some group id to use later

matcher = groupIDPattern.matcher(groupsResult)
matcher.find();

groupld = matcher.group(1)

log("Using group with id %s"%groupld)

groupPageTest(request, cookies, groupld)
grinder.sleep(WAIT_TIME)

doLogoutTest(request)
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