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0. NMpeaucnoBue K nporpamme ody4yeHUsA

0.1 Llenb gaHHoOro gokymeHTa

[aHHaa nporpamma o6y4veHuss npeacTtaBnsieT coboM OCHOBY [ANA MOArOTOBKM K
cepTudukaumm 6a30Boro ypoBHs B 06nactm TeCcTUPOBaHUSA MPOM3BOOUTESLHOCTH.
ASTQB® n GTB® npegocTtaBnsoT AaHHY NporpaMmmy:

1. HaumoHanbHbIM KOMMerMsiM C LUenblo nepeBofja Ha MeCTHble A3blkM U
akkpeguTauuyM opraHvsauun, 3aHumarwwmxcs obydeHveM. HaumoHarnbHble
Kkonnermm MOryT aganTtupoBaTb MporpaMmy Mog OCOBEHHOCTUM KOHKPETHOro
A3blka 1 MOANULMPOBATL CCbINIKU B COOTBETCTBMU C MECTHLIMU TpeboBaHMAMM
K MaTepuanam, npegcrasnsemMbiM ansg nyénukauuu.

2. OK3aMeHauMOHHbIM KONmernam A COCTaBeHUs 3K3aMeHaUMOHHbIX BOMPOCOB
Ha MeCTHOM f3blke, aganTupys uenun obydeHns anga Kaxaon nporpaMmmel.

3. OpraHusauuam, 3aHumarowmmca obydyeHmem, ons pas3paboTkm y4ebHbIX KypcoB
N onpeaeneHnsa COOTBETCTBYIOLLMX METOL0B 06yYeHus.

4. KaHgnpatam Ha nosnyyYyeHwe cepTudukaTtoB AN MOArOTOBKM K 3K3ameHy (B
cocTaBe y4ebHOro Kypca unv ansg caMoCTOSATENbHOMO U3y4eHus).

5. MexayHapogHbiM  obuiecTBaM CUCTEMHOW  UHXeHepuu U pas3paboTku
nporpamMmmHoro obecneyeHns AN NOBbIWEHUS KBanudukauum B obnactu
TectnpoBaHus MO n cuctem, NnNu Kak OCHOBY ANSA KHUT U CTaTewn.

ASTQB u GTB ocTtaBnsoT 3a cobon npaBo NpefoCcTaBnAaTb 3Ty NporpaMmmy 1 B Apyrux
Lensax no npegBapuTenbHoON Npocbbe 1 MMCbMEHHOMY pa3peLLEHUIO.

0.2 ba3oBbli  ypoOBeHb cepTuUuKauum B 00MacTM  TeCTUPOBaHUS
NPOV3BOAUTENBHOCTY

Ceptudukaumss 6a3oBOro ypoBHA nNpedHasHadeHa And  nuiy,  3aHUMaloLMXCS
TectTupoBaHueMm 10, xenawwmnx paclwmputb CBOU 3HaHWA B obnactu TecTupoBaHUSA
NpPOn3BOOUTENBHOCTN, @ TakkKe AONfs TeX, KTO TOSIbKO HauYuHaeT Kapbepy B AaHHOW
cthepe. Takke OHa npegHasHadeHa nONA  NUL, CBA3AHHbLIX C  UHXeHepuen
NPOU3BOOUTENBHOCTH, >KenawLwmnxX [OOCTUYb JydlWero MOHUMaHUs TeCTUPOBaHUSA
NpOn3BOAUTENBHOCTH.
[aHHas nporpamma ob6yyeHust paccmaTpuBaeT creayluMe OCHOBHbIE aCnekTbl
TECTUPOBAHMS NPOM3BOAUTENBHOCTMU:

1. TexHuyeckne

2. Metoaguyeckune

3. OpraHusaumoHHble

[aHHaga nporpaMmma NOAroTOBKU YyYUTbIBAET U pa3BMBaET 3HAHUSA, yKka3aHHble B "ISTQB
[Mporpamma nNOAroToBKM MPOABUHYTOrO YPOBHA ANA TEXHUYECKOro TecT-aHanuTuka"
(ISTQB® Advanced Level Technical Test Analyst syllabus) [ISTQB_ALTTA_SYL].
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0.3 busHec-uenu

[aHHbIN  pasgen COAEpPXUT CAUCOK OusHec-uenen, AoCTUraemblX KaHauaaToMm,

npowegwunm  ceptudukaunio  6a3oBoro ypoBHA B obnactu  TeCcTMpoBaHWUA

NPOM3BOOUTENBLHOCTH.

PTFL-1 T[loHMMaTb OCHOBHblIE€ KOHLEMUUM MPOU3BOAUTESNIBHOCTM U TECTUPOBaHUSA
NpPOu3BOAUTENBHOCTH

PTFL-2 Onpegenatb pucku, uenu wun TpeboBaHMss NPOU3BOAUTENBHOCTM B
COOTBETCTBUM C NOTPEBHOCTAMU U OXMAAHUAMU 3aUHTEPECOBaHHbIX NUL,

PTFL-3 3HaTb METpUKMN NPOM3BOAMTENBHOCTU U cnocobbl Mx cbopa

PTFL-4 PaspabaTtbiBaTb MNNaHbl  TECTUPOBaHMS  MNPOU3BOAUTENBHOCTU  ANS
AOCTWXKEHUS YCTaHOBIEHHbIX Lenen n TpeboBaHni

PTFL-5 KoHuenTyanbHO NpPOEKTUpOBaTb, peanv3oBbiBaTb M BbINOMNHATL 6as3oBble
TeCTbl MPON3BOANTENBHOCTU

PTFL-6 AHanusmnpoBaTb pe3ynbTaTbl TEecToB NpPOn3BOAUTESILHOCTHU n
dopmynnpoBaTh BbIBOAbI ANA pa3fMyHbIX 3aUHTEPECOBaHHbIX NNLY

PTFL-7 O6bsacHATb xog npouecca, 060CHOBaHMe, pe3ynbTatbl M BbIBOAbI
TEeCTUpOBaHUSA NPOU3BOANTENBHOCTU Pa3nnYHbIM 3aUHTEPECOBaHHLIM NLLaM

PTFL-8 3HaTtb TUNbI " Ha3HayeHune WHCTPYMEHTOB TecTupoBaHu4
NpoOn3BOAUTENBHOCTH, a TaKKe KpUTepun nx Bolibopa

PTFL-9 Onpegensitb, Kak AeATENbHOCTb MO TECTUPOBAHUIO MPOU3BOAUTENBHOCTH
cornacyeTcsi C XXu3HeHHbIM yukriom MMO.

0.4 Uenu obyyeHus

Llenn obydeHns obecneumBatoT OOCTMXKEHUE OU3Hec-Lenen, a Takke WUCMonb3yTCs
Ans pa3paboTkM 3K3aMeHaUMOHHbIX UCMbITAaHM Ha nonydeHne ceptudumnkata 6a3oBoro
YPOBHS1 MO TECTUPOBaHUIO NpomnsBoanTenbHocTU. Kaxaasa uenb obyvyeHms oTHOCUTCS K
TOMY U MHOMY YPOBHIO NO3HaBaTenbHOro npouecca (K-ypoBeHb).

K-ypOBHM, wWnNnM  ypOBHWM MNO3HaBATESNIbHOMO  npouecca, WCNomnb3yTca  And
Knaccudpukaumm uenen obyyeHns B COOTBETCTBUM C YTOYHEHHOW TEOPUEN TAKCOHOMUM
Bnyma [Anderson0l]. ISTQB® wucnonb3yeT TeOopuo TakKCOHOMUWM Mpu paspaboTke
TpeboBaHUN K kKaHOugaTam Ha nonyyeHue ceptudumkata no YCBOEHUHO MNporpamMmbl
Kypca.
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[aHHasa nporpamma noarotoBku paccmaTpusaeT YeTblpe K-yposHs (K1-K4):

K-ypoBeHb |KntoyeBoe cnoBo |OnucaHue

1 3anoMHUTb KaHgngat OOmKeH 3anoOMHUTb UMM pacno3HaTb
TEPMUH UIN NOHATUNE
2 MNoHATb KanaupaTt pomkeH gaTb o0bsAcHEHWe ans

yTBEpPXXAEHNs!, OTHOCALLErocs K TeMe
paccmaTtpuBaemMoro Bonpoca

3 rlpI/IMeHI/ITb KaHgngat gomkeH Bbl6paTb npaBuribHoe
npuMeHeHune NoHATUA UM Mmetoga n NpUMeHnUTb ero
B paccMaTpnBaeMoOM KOHTEKCTE

4 MpoaHannanpoBaTh |KaHgmaat cnocobeH ans nyywero NOHMMaHns
pasgenntb MHPOPMaLNIO, CBA3AHHYIO C npoLenypoun
U1 MEeTOZOM, Ha COCTaBHble YacTu, a Takke MOXeT
pasnuunTb akTbl U NPESNOSOXEHUS

B uenowm, Bce Yactu gaHHom obpasoBaTesnibHOM NporpaMmmbl cogepaT uenn obydeHus
ypoBHs K1. [lpyrumn crioBamn, kKaHangaTt Ha nonyyeHue ceptudukata 4OSHKEH y3HaTb,
3aMOMHUTb M BOCMPOU3BECTU TEPMUH UNK NoHATHE. Llenn obyveHnsa yposHen K2, K3 n
K4 ykasaHbl B Ha4yane cogepalmx nx rnas.

0.5 PekomeHgoBaHHOE BpeMsi 00y4eHns

Ana kaxgon uenn obyvyeHuss B AaHHOW Mporpamme noaroToBkW Oblno onpefeneHo
MUHMManNbHO Heobxoanmoe yyebHoe Bpemsi. CymmapHoe BpeMs NSl N3yYEeHUs KaxKaomn
rnaBbl YKa3aHO B €€ 3aronoBKe.

OpraHunsaTtopbl 00y4eHUsa [OOMKHbI 00paTUTb BHUMAaHME, 4YTO Apyrne nporpammbl
noarotoBkn ISTQB mMcnonb3ytoT Tak HasbiBaeMbI NOAXOL «CTaHAAPTHOrO BPEMEHUY,
KOTOPbIA 0N KaXXA0W U3ydaeMon Lienv oTBoanT OUKCMpPOBaHHOE BPEMS B 3aBUCMMOCTHU
oT K-ypoBHs. [lporpamma o0Oy4eHMS NO TECTUPOBAHWUIO NPOU3BOAUTENBHOCTU He
crnegyeT CTporo fgaHHon cxeme. B wutore opraHusatopam obyyeHus npenocTaBrieHbl
Gonee TwarenbHO NogobpaHHbIe N peanucTUYHble 3Ha4YeHUst y4ebHOro BpemMeHn ans
Kaxkgow uenu obydeHus.

0.6 HavyanbHble TpeboBaHu4

[ns coaym sk3ameHa Ha nonydeHue ceptudnkata 6a3oBOro ypoBHS No TECTUPOBAHMIO
NPOM3BOAMTENBHOCTU KaHAWAAT AOSMKEH Nonydntb ceptudmkaT 6as3oBOro ypoBHSI MO
TectupoBaHuto [10.

0.7 NCTOYHUKM NHopmaLmm

OnpepeneHnst TEPMUHOB, NCNOSb30BaHHbLIX B AAHHOW NporpaMmme NogroToBKW, AaHbl B
AokymeHte ISTQB «CtaHgapTHbIA  roccapuin TEPMUHOB,  UCMOMb3yeMbiX B
TeCTUpoBaHuUM nporpammHoro obecneveHus» (ISTQB’s Glossary of Terms used in
Software Testing) [ISTQB_GLOSSARY].

Pasgen 6 cogepXuT CNMCOK PEKOMEHOOBAHHbIX KHUTM WU cTaTen no TecTUPOBaHUIO
NPOM3BOOUTENIbLHOCTH.
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1. OcHOBHbIe NOHATUA — 60 MUHYT

KnroueBble cnoBa

TecTnpoBaHne pecypCoEMKOCTU, TECTUPOBAHNE COBMECTHOM paboTbl, 9pPEKTUBHOCTD,
TeCTUpOBaHMe CTabunbHOCTW, CO34aHWEe Harpysku, HarpysoyHoe TeCcTupoBaHue,
TecTupoBaHue NPOM3BOAUTENIBHOCTH, TecTupoBaHue MacLTabupyemocTu,
TeCTUpoBaHMEe MNPOU3BOAUTENBHOCTU  NPU  BCMMIeCKax  Harpysku, CTpeccoBoe
TecTupoBaHue

Llenn o6y4yeHusn

1.1 TMpuvHUMNBI U NOHATUA
PTFL-1.1.1 (K2) NoHnmMaHne NpUHUMNOB TECTUPOBAHNA NPON3BOAUTENBHOCTH

1.2 Bwuabl TeCTUPOBaHUA NMPOU3BOAUTENTLHOCTU
PTFL-1.2.1 (K2) NoHnmMaHne pasnuyHbIX BUAOB TECTUPOBAHUS NPON3BOAUTENBHOCTU

1.3 AKTMBHOCTU TECTUPOBAHUA NMPOU3BOAUTENIBHOCTU
PTFL-1.3.1 (K1) 3HaHne akTMBHOCTEN TECTUPOBAHUS NPON3BOANTENBHOCTHU

1.4 TloHATHe co3aAaHUsA Harpy3ku
PTFL-1.4.1 (K2) NoHnmMaHne NoHATUS co3gaHuns Harpy3km (10 MuHyT)

1.5 PacnpocTpaHéHHble MNpo6nemMbl, KOTOpble OOHapyXuMBaeT TeCcTUpoBaHue

NpPoOU3BOAUTENLHOCTU, U UX MPUYMUHDI

PTFL-1.5.1 (K2) PaccmoTpeHne npumepoB npobriem, KoTopble 06HapyxnsaeT
TECTUpOBaHWE NPON3BOANTENBHOCTU, U UX MPUYNH

1.1 |_|pl/IHLI,I/1I'IbI TeCTnpoBaHUA NpPon3BoanUTESIbHOCTHU

Mpon3BoaANTENBHOCTL — BaXHbI acnekT onbiTa NoTpebneHust Ons OrpoMHOro 4Yucna
nonb3oBaTenen, MWCNOsb3yLWMNX MNPUMOKEHNST HA PasNNYHbIX CTaUMOHAPHBLIX U
MOBUMbHBIX NnaTdopmax. TecTupoBaHWE MNPOU3BOAUTENBHOCTU WUIrPaeT KPUTUYECKU
Ba)XHYl0 poOflb B OMNpPeAeneHnM MpUemMieMOro YpOBHSI KayecTBa Ansi KOHEYHOro
nonb3oBaTens M 4acTo TECHO CBHA3aHO C APYrMMM AUCUMMNMMHAMW, TakMMu Kak
NHXEHEepUs NPaKTUYHOCTM U UHXEHEPUS NPOU3BOANTENBHOCTM.

Kpome TOro, oueHka YHKLUMOHANLHOCTU, MNPAKTUYHOCTM W OPYrUxX XapakTepucTuk
KadecTBa B YCMNOBUSX Harpysku, Harnpumep, B XoAe BbIMNONIHEHNA Harpy304yHOro Tecta,
MOXeT 0BOHapyXuTb Npobnembl, CBSA3aHHbIE C 3TUMWU XapaKTEPUCTUKaMW, Bbl3BaHHbIE
Harpyskou.
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TecTupoBaHve NPoON3BOAUTENBHOCTU He orpaHM4MBaeTcsl 06nacTblo BeG-NPUNoXKeEHUN,
B KOTOPOW BHMMaHWe OKycMpyeTCcsi Ha KoHe4yHOM nonb3oBaTternie. OHO Takke
NMPUMEHMMO K MHBbIM 06NacTsM, OCHOBbLIBAKOLLMMCS Ha PasfNUYHbIX apXUTEKTypax, Taknux
Kak Knaccuyeckas KIMEHT-CEpBEpHAasl apxXWUTeKTypa, pacnpefenéHHasi apxuTekTypa,
BCTPOEHHbIE CUCTEMbI.

TexHn4eckn npousBOAUTENBbHOCTL onpeadeneHa B Mopenun kadectBa npoaykta
(ctangapt ISO 25010 [ISO25000]) kak HehbyHKUMOHanbHast XxapakTepucTnka KavyecTea c
TPEMS COCTaBASOWMMU, OMNUCAHHBbIMU HUXe. [puoputnsaaumss U OCHOBHOM (OKYC
BHUMaHUA onpeaenseTcsi OLEeHKON PUCKOB U MOTPEBHOCTSIMM 3aUHTEPECOBAHHbIX NNL,.
AHann3 pesynbTaTtoB TECTUPOBaHMA MOXET BbISIBUTb WHbIE pPUCKK, Tpebytoume
BHUMaHWUS.

NoBeneHue BO BpeMeHU: Kak NpaBuro, Lerbio TeCTUPOBaHUSA NPON3BOANTENBHOCTU B
NnepByl0 oyepedb SBMSETCA MMEHHO OLEeHKa MoBedeHWs BO BpPeMeHW. OTa CTOpOHa
TECTUPOBaHUSA  MPOM3BOOMTENbHOCTU  MOCBALWEHA UCCNeoBaHWO — CNOCOBHOCTU
KOMMOHEHTa UNU CUCTEMbI OTBEYaTb Ha OEWUCTBUS NoNnb3oBaTenen u gpyrmx CUCTEM B
TeyeHne 3a4aHHOro BpEMEHW U NpWU 3adaHHbIX ycroBuax. lsamepeHve noBeaeHns BO
BpeMEHU MPOBOAUTCS pasnnyHbiM 0O6pa3oM, OT 3aMepoOB CYMMapHOro BpeMEeHWU, 3a
KOTOpOe cucTtema OTBETUMA Ha OeNCTBUSA Nofb3oBaTenen u gpyrnx cuctem, 4O Yucna
TaktoB UMY, Tpebyowmxca nporpamMmHOMY oO6ecneyeHuo Ha  BbIMNOSHEHUE
onpenenéHHon 3agayn.

Mcnonb3oBaHue pecypcoB: B criy4yae, €ecnvM [OOCTYNHOCTb PEeCypcoB CUCTEMbI
OLEHMBAETCA KakK pPUCK, BO3MOXHO TNPOBEAEHWE WCCReaoBaHWs WCMONb30BaHUS
TAKOBbIX PECYPCOB (Hanpvmep, BblAENeHUs1 onepaTMBHON NamsTn) NyTEM NpoBeaeHust
cneumanbHbIX TECTOB NPOM3BOAUTENBHOCTH.

PecypcoéMKOCTb: B criyyae, ecnn pecypcoéMKOCTb CUCTEMbI (HanpuMep, KONMYECTBO
nonb3oBaTtenen UM OO6bEMbI [OaHHbIX) WMOEHTUMULMPYETCS KaK PUCK, BO3MOXHO
OLEHUTb MPUIrOAHOCTb BbIOPAHHOW apXUTEKTYPbl CUCTEMbI MYTEM MpPOBeaeHUsl TEeCTOB
NPOU3BOANTENBHOCTW.

MockonbKy TeCTUPOBaHME NPOU3BOANTENBHOCTU AOMKHO NPUHUMATb BO BHUMaHME 3Tu
TPU  pasnuyHble  XapaKTepUCTUKM  KayecTBa, OHO Hepeako  OKasbiBaeTcs
SKCrepuUMeHTanbHOM OesATeNnbHOCTbI0, YTO HeobxoAnmo Ans NpoBeaeHUs 3aMepoB U
aHanusa cneuMpuyeckux napameTpoB CUCTEMbl. ITOT MNPOLIECC MOXET HOCUTb
NUTepaTUBHLIA XapakTep M WCMosfb3oBaTbCA AN MOMOLUM B CUCTEMHOM aHanuase,
pa3paboTke U peanusauun, No3Bosss NPUHUMATL PeLUeHUs B MacluTabe apXUTEKTypbl
1 bopMMPOBaTL OXMUAAHUS 3aMHTEPECOBAHHbIX UL,

Cnegywouwme obwue nNpuvHUMMBLI TECTUPOBaHMUS OCODEHHO BaxHbl Ans obnactu
TECTUPOBAHUSA NPOUN3BOAUTENbHOCTH:

e TecTbl AOMKHbI COOTBETCTBOBATL COOPMUPOBAHHBIM OXMUAAHUAM Pa3fUYHbIX
rpynn 3anHTepPecoBaHHbIX ML, B 0COGEHHOCTM Nonb3oBaTernen, pa3paboTynkos
cucTembl U obecneuymnBaroLLEero nepcoHana.
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e TecTbl AOMKHbI ObITE BOCMPON3BOAMMBI. [TOBTOPHOE NpOBEAEHME TECTOB Ha
NOEHTUYHON CUCTEME LOMKHO MPUHOCUTL CTAaTUCTUYECKN NOEHTUYHbIE
pesynbTathbl (B Npefenax 3agaHHoro gonycka).

e TecTbl AOMKHbBI NPUHOCUTL pe3yrbTaTbl, 4OCTYNHbIE ANS NOHUMaHMUS
3anMHTepPeCOBaHHbIMW NLAMM U NPUTOAHbIE AN CONOCTaBNEHNSA C UX
OXMAAHUSIMU.

e Ecnun no3BonstoT pecypcbl, TECTbI AOSMKHbI MPOBOAUTLCSA NTIMOO Ha NOSTHON
cucteme (Mnu ee 4acTtu), IMBO Ha TECTOBOM OKPYXXEHUWN, B 4OCTAaTOYHOM Mepe
BOCMPOU3BOAALLMX MPOU3BOLACTBEHHYIO Cpeay.

e bBrogXeT TeCTUPOBaHUA A0SMKEH OblTb PasdyMHbIM, @ CPOKN NPOBEAEHNS TECTOB
He AOMKHbI NMPUBOANTDL K YBENTMYEHMIO CPOKOB BbINOSTHEHMS MPOEKTA.

KHurn [Molyneaux09] n [Microsoft07] nanaratoT pyHOaMeHTanbHble 3HaHUSA NPUHLNMNOB
N NPaKTUYECKNX acneKkToB TECTUPOBAHUSA NPOM3BOAUTENBHOCTH.

Bce Tpu BblWEONUCAHHbIX XapaKTePUCTMKM KayecTBa OKasblBalOT BIUSHUE Ha
mMacLuTabnpyemMocTb TECTUPYEMOW CUCTEMBI.

1.2 Buabl TECTUPOBAHUS NPOU3BOAUTENBHOCTU

CyLLl,eCTByI-OT pa3nnyHble BUAbl TECTUPOBAHUA NMPOU3BOAUTESIBHOCTHN. Kaxabih 13 Hux
MOXET ObITb NCNONb30BaH B TOM UITN MHOM npoekTe, B 3aBUCUMOCTU OT uenen Tecrta.

TecTupoBaHue NPou3BOAUTENILHOCTHU

TecTupoBaHve Npon3BOANTENBLHOCTU — cobupaTenbHoe NoHATUE, obbeauHsiloLllee Bce
BMObl TECTUPOBAHUS MPOM3BOAUTENLHOCTU (OTKNMKA) CUCTEMbl MMM €e 4acTu nop
pa3nMyHbIMM 06 BEMAMN HarpysKu.

HarpysouHoe TecTupoBaHue

Harpy3ouHoe TecTMpoBaHue wuccnegyeTr CcnocobHocTb cucteMbl obpabaTbiBaTh
pacTywime o6bEMbI OXMaaemMon peannucTUYHOW Harpysku, NopoXxaaemon 3anpocamMmm Ha
COBEpPLUEHNE TPaH3aAKLUMN KOHTPONMPYEMbIM YMCIIOM OAHOBPEMEHHO paboTaoLLmX
nonb3oBaTenen nny NpoLeccos.

CTtpeccoBoe TecTupoBaHue

CTtpeccoBoe TecTupoBaHWe wuccrnegyet CrnocobHOCTb CUCTEMblI MMM KOMMOHEHTA
obpabaTbiBaTh NMKOBbIE OOBLEMBI HArpy3KN Ha Npeaene unn 3a npeaenamMmm OXuaaemomn
UM  NpegycMOTPEHHOW cheundukaumen nponyckHon crnocobHocTn. CTpeccoBoe
TECTMPOBaHME TakKkKe WCNONb3yeTcsa AN OLeHKM paboTocnocoBHOCTU CUCTEMBI B
YCNOBUSAX YMEHbLUEHHOW [OOCTYMHOCTM pPEeCypCcoB, TaKMX KaK BblYUCUTENbHbIE
MOLLHOCTI, NOsioca NPonycKkaHUs ceTn, NnamsaTb.

TecTupoBaHue macluTabupyemMmocTu

TecTnpoBaHne maclitabupyemoctn nccnegyet cnocobHOCTb CUCTEMBI YOOBMNETBOPATh
Oyaywmm TpeboBaHMAM 3EEKTUBHOCTM, KOTOPbLIE MOTYT MPEBOCXOAUTb HaCTosALMe
TpeboBaHus. Llenblo Takmx TECTOB SABMSAETCA CNOCOOHOCTb CUCTEMBbI pacTn B 0ObEME
(Hanpumep, C yBeNMUYEHMEM KONMU4YeCcTBa Monb3oBaTenen, OOLEMOB XpaHUMbIX
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[OaHHbIX), He Hapywasi Tekywme TpeboBaHus npousBoauTenbHocTn. [locne
onpenenexHvs npegenoB macluitabvpyemMocTu cucTembl, B NPOV3BOACTBEHHOW cpeae
BO3MOXHO YCTAHOBWUTb MOPOroBble 3HAYEHMS, MOHUTOPUHI KOTOPbLIX MO3BONUT
npeaynpeauTe npobnembl, KOTopble MOryT BO3HWKHYTb. Kpome TOoro, mMoxeT ObiTb
COOTBETCTBYIOLMM 06pa3oM M3MEHeHa annapatHas KOoHdurypaumsi npoayKTMBHOM
cpeabl.

TecTMpoBaHue NPOU3BOAUTENBLHOCTU NPU BCNeCKaX Harpysku

TecTupoBaHue Npu BCnfieckax Harpysku nccnegyet cnocobHOCTb CUCTEMbI NPaBUIBHO
pearMpoBaTb Ha BHe3arnHble BCMSIECKUM HarpyskM [0 MUKOBOrO YPOBHS W 3aTeMm
BEPHYTbCH B YCTOMYMBOE COCTOSIHME.

TecTnpoBaHue cTabUNbLHOCTH

TectupoBaHne CcTabWbHOCTM UccneayeT YCTOMYMBOCTb paboTbl  CUCTEMblI  Ha
NPOTSKEHMM  BPEMEHHOr0 nepuoga, AOCTaTodHOro anst ee  3dpdeKTUBHOro
MCNonb3oBaHUs. ATOT BMA TECTMPOBAHWSA MO3BOSSET YOOCTOBEPUTLCA B TOM, YTO B
cuctemMe HeT npobnem, CBsI3aHHbIX C AOCTYNHbIM OOBLEMOM pecypcoB (Hanpumep,
yTeyek namsitu, coeaMHeHun K 6ase gaHHbIX, NySIOB MNOTOKOB BbIMOSIHEHUS), KOTOpPbIE
Mornm 6bl C TEYEHMEM BPEMEHU MPUBECTU K YXYALUEHUIO NMPOM3BOAUTENBHOCTU W/Mnn
BO3HMKHOBEHWIO aBapui.

TecTupoBaHue COBMeCTHOU paboThbl

TecTnpoBaHne cCOBMeCTHOM paboTbl uccrneayeT MOCNeacTBUA CUTyauUnA, B KOTOPbIX
onpefenéHHble OeACTBUSA  BbIMOSMHATCA OLHOBPEMEHHO (Hanpumep, ©Gonbluoe
KONMMYeCTBO nonb3oBaTenien OOHOBPEMEHHO BXOAAT B cuctemy). [lpobnemsl,
CBA3aHHblEe C KOHKYPEHTHbIM BbINOSIHEHNEM KoAa, OCOOEHHO TPYAHO OBHapyXuTb M
BOCMPOM3BECTM, KOr4a OHU BO3HMKAKT B HEKOHTponvpyemoMm (i crnabo
KOHTPOSIMPYEMOM) OKPY>KEHUU, HaNpumep, B NPOM3BOACTBEHHON cpeae.

TecTMpoBaHue pecypCcCoOEMKOCTHU

TecTupoBaHve  PecypCOEMKOCTW  OMpedensieT  MakCMMaribHOe  KONM4YecTBO
nonb3oBaTene W/Mnu TpaH3akuuii, KOTOpoe CcUCTEMA MOXeT noadepXuBaTb,
obecneynBas npu 3TOM BbIMNOSIHEHUNE YCTaHOBEHHbIX TpeboBaHui
NPOU3BOANUTENBHOCTU. ATU LEeNu Takke MOryT GbiTb COOPMYNUPOBaHbI B OTHOLUEHWU
06beMOB [AaHHbIX, MOMyYEHHbIX B pe3ynbTaTe onepauuil.

1.3 AKTMBHOCTHU TeCTnpoBaHUA NMNPon3BoaUTESNIbHOCTHA

AKTMBHOCTU TECTUPOBAHUNA MNMPOUN3BOONTESIBHOCTU nogpa3aendrTcd Ha ABa OCHOBHbIX
Buaa: CtTatnud4eckme n guHamm4eckme.

1.3.1. Ctatnyeckune akTMBHOCTM TECTUPOBaHUS

[na TecTupoBaHuUs NPOU3BOOUTENBHOCTU CTaTUYECKUE aKTUBHOCTWU 3a4acTyio UMEKOT
bonbllee 3HayeHWe, YeM CTaTUYeckMe akTUBHOCTM  Ans  OYHKUMOHASbHOMo
TECTUPOBaHUSA. OTO CBA3AHO C TEM, YTO 3HAYUTENBHOE KOMMYECTBO KPUTUYECKUX
AedeKTOB NPON3BOANTESNIBHOCTM BHOCUTCS Ha aTanax NpoekTUpPOBaHUS apXUTEKTYpbl U
YyCTPOWCTBA CUCTEMbI. Takme [edeKkTbl MOryT NpoOUCXOAuUTb M3 3abnyxgeHun uwnm
HegocTaTka 3HaHUA MPOEKTUPOBLLMKOB N apxXMTekTopoB. OHKU Takke MOryT BO3HMKATb
BCNeaCTBME TOro, YTO B crneumdurkauumn n3HavanbHo He Bbinm 3anoxeHbl TpeboBaHNa K
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BpeMeHaM OTKITNKa, HpOHyCKHOIZ CMOCOBHOCTU MM NCMONb30BaHMIO pecypcoB, HE Obinn
Haanexawnm o6pasoM onncaHbl OoXunaaemasa Harpyska, cueHapum Uncnosib3oBaHUA
CUCTEMbI UK orpaHn4YeHnA.

CtaTtnyeckme akTMBHOCTU, CBA3AHHbLIE C npon3BoaAnNTESIbHOCTbIO, BKIMKOYaKOT:
L4 PeLl,eH3V|pOBaHI/Ie Tpe6OBaHI/IIZ C aKLUEeHTOM Ha acCneKTbl N PUCKKN

NPOV3BOAUTENBHOCTMU;

e PeueH3npoBaHne cxeMbl 6a3bl JaHHbIX, ER-Mogenu, MetagaHHbIX, XpaHUMbIX
npoueayp n 3anpocos;

o PeueH3npoBaHne apxUTEKTypbl CUCTEMbI U CETEBOU MH(PPACTPYKTYpPHI;

e PeueH3npoBaHMe KPpUTUYECKMX Y4acTKOB Koda (Hanpumep, CNoXHbIX
anropuTMoB).

1.3.2. lnHamnyeckme akTUBHOCTU TECTUPOBAHNSA

TecTnpoBaHne nNpPoOU3BOAUTENBHOCTU HEOOBXOOUMO HavaTb MakCcMMalribHO paHO B
XW3HEHHOM LMKne pa3paboTku CUCTEMBI.

HekoTopble aTanbl pa3paboTku NpefocTaBnaAlT yaoOHYH BO3MOXHOCTb MpPOBeAEeHUs
ANHAaMUYEeCKOro TeCTUPOBAHUSA MPOM3BOOUTESNBHOCTH:

e OTan MoOynbHOro TECTUPOBAHWUS, B YaCTHOCTW, MyTEM UCMONb30BaHWS
pe3ynbTaTtoB NPomNUMpoBaHus Koga - Ana naeHtTumkaumm noTeHumanbHbIX
Y3KUX MECT NPOU3BOAUTENBHOCTU, U AMHAMUYECKOro aHanuaa - ans oueHKu
NCMNonb30BaHWs PECYPCOB;

e OTan TeCTUPOBaHUSA UHTErpaumm KOMMOHEHTOB — AN TECTUPOBAHUS NO
KNIOYEBbIM CLLeHapUsM NCNOSb30BaHUs, NpeaycMaTpmBatoLLmMM HTEerpaumto
KOMMOHEHTOB pasfn4yHbIMK criocobamu;

e OTan CUCTEMHOro TeCTUPOBAHNA — A5l MPOBEPKM NMOBEAEHNSA BCEX
KOMMOHEHTOB, 3a4eNCTBOBaHHbIX B CLIEHap1M UCMNOMb30BaHWS, NO4 PasnuyHoOn
Harpyskou;

e OTan CUCTEMHOrO MHTErPALMNOHHOIO TECTUPOBAHUSA, C 0COObIM BHUMaHUEM K
NnoToKam AaHHbIX U OBMXEHWNIO paboyero npouecca Yyepes Kr4veBble
NHTepdencol mexay cuctemamu. Npu CUCTEMHOM MHTErPaLMOHHOM
TECTUPOBAHUN HEPEOKO B KA4YeCTBE Monb3oBaTens BbICTynaeT gpyras cucrema
(Hanpumep, BXOA4bl 4aTYMKOB UMK APYTNX CUCTEM);

e OTan NpMEMOYHOro TECTMPOBaHUS — YTOObI chopMmMpoBaTh y NONb30BATENEMN,
KNWEeHTOB M onepaTopoB CUCTEMbI YBEPEHHOCTb B HaAnexawlemn
NPOV3BOAUTENBHOCTM CUCTEMbI U BHECTU KOPPEKTUPOBKU B KOHUIYPaLMIO
CMUCTEMbI COOBPa3HO yCnoBMAM pearnibHOro Mupa (Ho He Anga obHapyXeHns
AeekToB NPpOM3BOAUTENBHOCTN).

Ha atanax BbICOKOYPOBHEBOINO TECTUPOBAHUSA, TaKUX Kak CUCTEMHOE TeCTMpOBaHuE U
CUCTEMHOE WHTErpauuoHHOE TecTupoBaHue, A9 MNOSIyYeHUS TOYHbLIX pe3yribTaToB
HeobXxoaAnMMO MCNOofb30BaHME PeanucTUYHON TECTOBOW cpedbl, TO €CTb aHanorn4yHom
NPOM3BOACTBEHHON Cpefe; peanMCTUYHbIX AaHHbIX U Npodunga Harpy3ku (Cm. rnasy 4).
Mpu paboTe kOmaHAbl B MMOKOM MeToA4oNorMmM paspaboTkn uUnn ¢ MHbIM UTEPaTUBHO-
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MHKPpEMEHTHbIM MOAX0A0M HeobxoOMMO BKNOYaTb CTaTU4eckoe M OMHaMUYeckoe
TeCTUpoBaHME MNMpon3BOONUTESIBHOCTN B paHHWE utepauunn, He [OoXuMaaAaACb Nno3aHUX
MTepaLlMVI, anda ycrpaHeHua puckoB Nnpon3sognTeribHOCTU.

Ecnn 4actb cuctembl npeactaBnsieT cobow cneuuanbHo paspaboTaHHble  UNu
MHHOBALMOHHbIE KOMMMEKTYLNE, paHHWe AUHAMUYECKME TECTbl NMPOM3BOAUTENBHOCTU
[0NYyCTUMO MPOBOAMTbL C MCMOSb30BaHMEM 3MyNnsATopoB. OAHAKO XOpOoLUen NpakTUKOW
SIBNSIETCS Kak MOXHO 0Ooriee paHHee Hayano TEeCTUPOBaHWS C MCMOSb30BaHMEM
peanbHbIX KOMMMEKTYIOWMNX, MOCKOMbKY 3MYMSTOpPbl  3a4acTyld  HegoCTOBEpPHO
BOCMNPOM3BOAAT peanbHble pecypcHble orpaHuyeHus " ocobeHHOCTH
NPOU3BOANTENBHOCT!.

1.4 T1loHATME co3daHuA Harpysku

[nsa npoBeaeHust pasnuyHbIX BUAOB TECTUPOBAHUSA NPON3BOANTENBHOCTM, ONMUCAHHbIX B
pasgene 1.2, HeobxoauMo cMmogenupoBaTb, BOCCO34aTb M CO34aTb XapakTepHy Ans
TECTUPYEMOW CUCTEMbI Harpy3ky. MMOHSITME Harpy3kM CPpaBHMMO C MOHATUEM BXOAOHbIX
3HaA4YeHW, WUCNONb3yEMbIX B CLEHapusiX TeCTUpOBaHMA B  (PYHKUMOHANbHOM
TECTUPOBAHUKN, HO OTNNYAETCS cneayLWMMN NPUHUMNMANbHBIMU OCOBEHHOCTAMM:

e Harpy3ska Tecta npor3BoauTENbHOCTU NpeacTaBNsAeT BBOA 3HA4YEHUIA MHOTMMN

nofib3oBaTesiiMn, a He O4HMM NoSib30BaTeNeM;

e Harpyska Tecta npomM3BoANTENBLHOCTU MOXET TpeboBaTb OTAESbHbIX
annapaTHbIX peCcypCcoB U cneunarbHbIX MHCTPYMEHTOB €€ reHepauum;

e [logxon K cO30aHMI0 Harpy3ku B TECTUPOBAHUN NPOU3BOAUTENBHOCTU 3aBUCUT OT
YHKUMOHANbHOW CTabUNbHOCTN TECTUPYEMOW CUCTEMBI (T.€. OTCYTCTBUS
PYHKUNOHAIbHbIX Ae(EKTOB, BNNAIOLLMX Ha BbINOIHEHNE TeCTa).

OddeKkTnBHOE M HaOExHoe co3gaHne TpebyemMon Harpys3ku sBNSAETCS KoYeBbIM
dakTopoM ycnexa npu NpoBedeHuM TecToB npomsBoauTenbHocTU. CyllecTByroT
pasnuyHble cnocobbl CO34aHUs Harpys3Kku.

Co3aaHue Harpy3Kku Yyepes nosib3oBaTesIbCKUnN nHTepdenc

OT0T cnocob nogxoguT B crnyyae, ecnm HeobxogMmo BOCMPOU3BECTM OEWCTBUA NULLb
HebONbLWOro 4Yucra nosfb3oBaTenen, M B PaCrnopsPKEHMM UMeeTca [OCTaTovHoe
KONNYECTBO NPOrpamMMHbIX KITMEHTOB A5l OCYLLECTBIEHMNS NOSIb30BaTENbLCKOrO BBOAA.
Takoe TecTMpoBaHMe MOXHO COYeTaTb C UCMONb30BaHNEM UHCTPYMEHTOB BbINONTHEHNS
YHKUMOHAIbHbIX TECTOB, HO noaxon ObICTPO CTAHOBUTCS HEMPAKTUYHBLIM MO Mepe
pocTa KonmyectBa amynupyeMblx nonb3oBatenen. CTabunbHOCTbL NOMb30BaTENbCKOMO
nutepgenca (Ul) Takke €BNAETCA KPUTUYECKM BaxHbIM (aKTOpOM ycnexa
TECTUPOBAHUS, TMOCKOMbKY MOXET MOBMAMUSATb Ha BOCMNPOU3BOAMMOCTb TECTOB
NpPOn3BOOMTENBHOCTU W CYLWECTBEHHO YBENWYUTbL pacxodbl Ha WX MOAOEPXKKY.
TecTnpoBaHne 4epe3 Nonb3oBaTENbCKUA UHTEPdENC MOXET NpeAcTaBuTb Haubonee
NoNHble pe3ynbTatbl B OTHOLIEHUN TECTUPOBAHUA C TOYKM 3PEHUS KOHEYHbIX
nonb3oBaTtenen.
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Co3aaHue Harpy3ku ¢ NOMOLLbI0 60NbLIOro YACIa TECTUPOBLUUKOB
Ncnonb3oBaHWe Takoro noaxoda BO3MOXHO B Criydae OOCTYMHOCTU 60nbLUOro vucna
TECTUPOBLUMKOB, KOTOpble Mornm 6bl  BOCNPOM3BOAMTL MOBEAEHME  pearibHbIX
nono3oBaTenen. B atom cnydyae paboTy TECTUPOBLLMKOB MOXHO OpraHu3oBaTb Takum
obpa3om, 4TOObI MoAaTh >kenaembli OOBLEM Harpyskum Ha cuctemy. ITOT MeTo.
noaxoauT AOns TeCTUPOBAHUS MNPUMNOXKEHUA, BbICOKOOOCTYMHbLIX B reorpaguyeckomM
nnaHe (Hanpumep, BEOG-NPUNOXEHMI), N NO3BONSET CO34aTb HarpysKky nocpencTtBoM
LUMPOKOrO Kpyra pasfuyHbiX YCTPOMUCTB C pa3HOobpasHbiMK KOHGUrypaumsamm. XoTs
AaHHBIN  NOAXO4 M MNO3BOMSIET  UCMNOMb30BaTb O4YeHb OOnblIOe  KONMMYEeCTBO
nonb3oBaTefnien, OAHAKO MOAAHHYK Harpysky Henb3s 6yaeT BOCNPOU3BECTU C TaKOM
TOYHOCTbIO, KaK B criydae gpyrux metofoB. Kpome Toro, BapuaHT Co3faHUSa Harpysku c
NMOMOLLbIO BOMbLWOro 4Ynucrna TecTUPOoBLUMKOB Oonee CnNoxeH B OpraHu3auuu no
CpaBHEHWIO C APYr’MMN MeTOAaMM.

Co3aaHue Harpy3ku Yyepes nporpaMmMmHbIn nHtepdenc (API)

OTOT NoAxoA MOXOX Ha Co3faHue Harpysku vyepes nosib3oBaTeribCKUi MHTepdenc, Ho
Ans  aMynauuMM  Nosib30BaTesibCKOro  B3aMMOLENCTBUS C  TECTUPYEMOW CUCTEMOM
ncrnonb3yeTcs nporpamMHbIi - MHTepdenc npunoxeHnda. brarogaps aTomy Takowm
noaxon MeHee YyBCTBMTENEH K U3MeHeHuaM (Hanpumep, 3ajepXkam) B
NnoSfib3oBaTeSIbCKOM UHTepdence 1 Mno3BONAeT BbIMOMHATL onepauun Hes3aBUCUMO OT
Takux uaMmeHeHuin. MoryT 6biTb paspaboTaHbl cneumanbHble CKPUNTbl, MHOTOKPaTHO
coBepliawLime BbI30Bbl HYXHbIX (yHKUuM API, 4TO no3BongeT 3aMynuMpoBaTtb
nosegeHve GonbLUero Yncna nonb3oBaTerien no CpaBHEHUIO C TECTUPOBaHMEM 4epes
nonb3oBaTesibCku MHTEpPdenc.

Co3paHue Harpysku Mcnosib3oBaHUEM NpPoToKona obMeHa JaHHbIMU

[aHHbIM nogxoa npeanonaraeT 3anvMcb B3aMMoLenCcTBUA Nosib3oBaTesis ¢ TeCTMpyemMon
CMUCTEMOWN Ha ypoBHE NpoToKoria obMeHa AaHHbIMU 1 NocneayoLlee BOCNpon3seaeHne
MOSTlYYEHHOro CKpunTa Ansg 3aMynauuuM  noTeHuManbHO O4YeHb ©Oonblioro 4ucna
nonb3oBaTefien BOCNPOU3BOANMbBIM HaOEXHbIM 0obpa3omM. OTOT MOAXO4 OCHOBAH Ha
NCMNONb30BaHUN NHCTPYMEHTOB, ONUCAHHbIX B pa3genax 4.2.6 n 4.2.7.

1.5 PacnpocTtpaHéHHble Buabl MNpPoOnemM npou3BOAMTENBHOCTU U UX
NPUYUHBI

XoTs [uHaMumyeckoe TecTUpOoBaHME MPOU3BOAMTENBHOCTU MNO3BOSISIET OOHApPYXWUTb
MHOXeCTBO NpobnemM pasnuyHbIX BUAOB, CBSA3aHHbLIX C MPOU3BOAUTENBHOCTLIO, MOXHO
NPUBECTU MPUMEPbI CaMbiX PacnpOCTPaHEHHbLIX Npobnem (B TOM YMCie CBSA3aHHbIX C
aBapUNHbLIMM OTKasamy CUCTEMbI) U TUMUYHBIE MPUYUHBI TaKUX NPOGEM.

MeaneHHbIN OTKNUK NoA NOOON Harpy3Komn

B HekoTOpbIX cryvasix BpeMsi OTKNMKa MoXeT ObiTb Henpuemnemo O60nblnMM BHE
3aBUCMMOCTN OT 0OBbEMA nogaBaemMon Harpysku. OTO MOXeT ObiTb BbI3BAHO TakMMu
npobnemamn NpoM3BOAMTENbHOCTU KaK Mfoxoe MNpPOEeKTUPOBaHWE Wnu peanu3auums
6a3bl AaHHbIX, OOMbLIOE BpeMs OTKNMKa ceTn, boHOBas Harpyska, U MHOroe Apyroe.
Takne npobnembl MOryT ObiTb 0GHapyXeHbl B XoA4e (PyHKLMOHANbHOro TeCTUPOBaHUS U
TECTUPOBAHUSA MNPAKTUYHOCTU, @ He TOSNbKO TEeCTUPOBAHUSA MPOM3BOOUTENBHOCTY,
NO3TOMY TecCT-aHanUTUKN OOSKHbl Bcerga MmeTb UX B Buay W duKcMpoBaTb UX
obHapyxeHne B OTYETAX.
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MeaneHHbIN OTKIIUK NOA YMEPEHHOWN U 3HAYUTESNTbHOWN Harpy3Kou

B HekoTOpbIX cnyyasx BpeMmsi OTKMMKA YyXyAlaeTcs OO0 HenpuemnemMoro YpoBHS Mpwu
YMEPEHHOMN Harpyske, [Jaxe ecnu Takas Harpyska sBngetcsa npenycMOTPeHHOWN,
OXngaemom M gonyctumon. 3Ta cuTyaums MoxeT ObiTb 0BycroBreHa mcdepnaHumem
OLHOMO WNN  HECKONbKMX pecypcoB nnbo BapbupyrMMcs 06BHLEMOM  (HPOHOBOW
Harpysku.

YXyaweHue BpeMeHU OTKNUKa ¢ Te4eHUeM BpeMeHu

B HekoTOpbIX criydasx BpeMsi OTKIMKa yXyALIaeTcs MOCTENEHHO U Pe3Ko C TeYEHMEM
BpemeHn. Cpeam NpUYmnH, KOTOpble MOTYT NMPUBOAWTL K TakMM MOCIEACTBUSIM, — YTEYKM
namaTu, dparMeHTaumnst gucka, pactylias Harpyska Ha ceTb, nucyepnaHue cBobogHoro
MecTa halinoBoro XxpaHunua, HenpeaycMoTpeHHoe pa3pactaHune 6a3sbl AaHHbIX.

HekoppekTHaa unu aBapunHas o6paboTka owMOOK noa 605nbLION Harpy3Komn

B HekoTOpbIX cnydasix npu OOMbLION WM 4Ype3MEpPHOW Harpyske Bpems OTKMMKa
CUCTEMbl OCTa€TCs Ha MNPUEMIIEMOM YPOBHE, HO yxyawaeTtca obpaboTka oLmnbok.
MprynHOM 3TOro MOXeT ObiTb HexBaTka MynoB PEecypcoB, HEAOCTATOMYHbLIN pasmep
ovyepenen n CTEKOB UM CIINLLIKOM KOPOTKUIA MHTEPBAaN BPEMEHMW OXUOAHWS.

KOHKpeTHble NpyMepbl NepeyncrieHHbIX Bbille npobrem:

e Beb-npunoxeHue, npegocTtasnsatoLiee nHdpopmMaumo 06 ycnyrax, okasblBaeMbIX
opraHusauunen, He oTBeYaeT Ha Nosb3oBaTeNbCKNe 3anpochl B TEYEHNE CEMMU
cekyHf (obwenpuHaToe TpeboBaHune B oTpacnu). Tpebyembli ypoBEHb
NPOV3BOAUTENBHOCTU HE MOXET OblTb AOCTUTHYT NPU ONpeaeneHHon Harpyske.

e Cucrtema aBapuiHo 3aBepLuaeT paboTy nnmn He cnocobHa OTBETUTb Ha
NonNb30BaTENbCKU BBOA, NPU HEOXKNOAHHOM NOSTyYEeHUN BONbLLIOro KonmyecTsa
Nonb30BaTENbCKNX 3aNpOCOB (Hanpumep, Npu BbICTaBMEHMM Ha NpoAaxy
GuneToB Ha BaXkHOE CNOPTMBHOE MeponpusaTne). PecypcoéMKocTb CUCTEMBI
HegocTaTouHa Ang ob6paboTkM Takoro KonmMyecTsa Nofnb3oBaTenen.

e Bpems oTKknMKa cucTeMbl CyLLECTBEHHO YXYALLIAETCH NpuU NosyYeHnn
Nonb30oBaTENbCKNX 3aNpOCOB Ha NpefocTaBneHme 6onbLoro 06bEma AaHHbIX
(Hanpumep, Ha Beb-CTpaHuue AOCTYNEH ASs CKaymMBaHUS OONbLUOM BaXKHbI
OTYET). PecypcoémkocTb cucTeMbl He4OCTaToOYHa, YTOObI obpabaTbiBaTh
nepefavy Takmx o6 bEMOB AaHHbIX.

e [lakeTHas obpaboTka 3agad (Hanpumep, HoYHas) He MOXET 3aBEPLUNTLCS K
Hayany o6paboTkm 3agay B UHTEPAKTUBHOM pexunme. Cucteme HeoCTaTo4uHO
BpeMEHU AS19 BbINOSIHEHMS NakeTHOM 06paboTKu.

e B cucteme peanbHOro BpeMeHu ncyepnbiBaeTcst onepaTnBHasi NnamaTb, Korga
OA4HOBPEMEHHO paboTatowme npouecchl TpedytoT BonbLMX 06BLEMOB NamaTy,
4YyemM MOXeT ObITb BblAeNeHO B 3TOT MOMEHT. JInbo JOCTYNHbIN 06BEM NamMaTu
HegocTaToveH, MMbo HeoBXxoaMMO MHaYe onpeaensaTb NPUOPUTETLI BblAENeHNs
namsaTu.

e B cucteme peanbHOro BpeMeHun KOMNOHEHT A NOAAET BXOAHbIE 3HAYEHWS Ha
06paboTKy KOMMNOHEHTY B, HO He ycneBaeT aenaTb 3TO ¢ Tpebyemon
MHTEHCUBHOCTbBID. YTOOLI 06ecneuntb JOCTUXKEHNE HEOBXOOUMOM

Bepcusa 2018 Ctpannua 17 us 65 09 pekabpsa 2018

©ASTQB 1 GTB



CepTnnumpoBaHHbIN TECTUPOBLLNK /
Mporpamma o6yyeHns 6a3oBOro ypoBHs — TecTupoBaHMe Npon3BoaNTENBHOCTU ISTQB

WHTEHCUBHOCTM NpeaoCTaBeHNs 3Ha4YeHUA, MOAYNN KOMMNOHeHTa A
Heo6XxoaMMo nccregoBaTtb M MoandUUMpoBaTh (MPOBECTU NpodunMpoBaHme
NPOU3BOAUTENBHOCTH).

Bepcusa 2018 Ctpanuua 18 n3 65 09 pekabpsa 2018

©ASTQB 1 GTB



CepTnnumpoBaHHbIN TECTUPOBLLNK /
Mporpamma o6yyeHns 6a3oBOro ypoBHs — TecTupoBaHMe Npon3BoaNTENBHOCTU ISTQB

2. OCHOBbI U3MepeHnsi NPOU3BOAUTESTLHOCTU - 55 MUHYT.

KnroueBble cnoBa
n3mMepeHne, MeTpuka

Llenn o6y4yeHus

2.1 TwvnuyHble MeTpPUKMU, cobupaemble npu TecTUpoBaHUU

NpPON3BOAUTENILHOCTHU

PTFL-2.1.1 (K2) NoHMmaTb TUNN4YHbIE METPUKKU, cOBUpaemMble Npy TECTUPOBAHUM
NPOV3BOANTENBHOCTU

2.2 MNoprotoBKa pe3ynbTaTOB TeCTUPOBaHUA NPON3IBOAUTENILHOCTHU
PTFL-2.2.1 (K2) O6bACHMTL, 3a4eM Hy>KHa NOArOTOBKA pe3yfibTaToB TECTUPOBAHUSA
NPOV3BOANTENBHOCTU

2.3 MNoaxoabl, ucnonb3yemble Ansi coopa mMeTpuk
PTFL-2.3.1 (K2) lNoHMMaTb OCHOBHbIE UCTOYHMKM METPUK NPON3BOAUTENBHOCTH

2.4  Tvnu4yHble pe3ynbTaTbl TECTUPOBAHUA NMPOU3BOAUTENIBHOCTU
PTFL-2.4.1 (K1) OnucaTb TUNWYHbIE pesynbTaTbl TECTUPOBAHNS NPOU3BOANTENBHOCTHU

2.1 TvnuyHble METPUKM, cobupaemble npu TEeCTMPOBaHUM
NPOM3BOANTENBHOCTM

2.1.1 [1ns 4Yero HyXXHbl METPUKM NMPON3BOANTENBHOCTU

TOYHbIE M3MEPEHUST N METPUKK, MNOSIYYEHHbIE HA WX OCHOBE, BaXHbl KakK AOns
dopMupoBaHua uUenen , Tak M ONS  OUEHKM pe3ynbTatoB  TeCcTUPOBaHUA
NPOM3BOOUTENLHOCTU. TecTupoBaHMe MPOU3BOAUTENBHOCTU HE OOSMKHO BbIMOSHATLCSA
6e3 noHMMaHMa TOro, KakMe MeTpukM Uu u3MepeHuss TpebyeTcs NOMyyYnThb.
HeBbINOSTHEHWE 3TOr0 YyCNOBUS NPUBELET K CneayioLwmMM pUCKam:

e HensBeCcTHO, HAaCKONbKO NpUeMsieMbl NONyYeHHbIE B pe3yrbTaTte TeCTUPOBaHNA
YPOBHM MPON3BOANTENBHOCTU

e TpeboBaHUS NPOM3BOAUTENBHOCTU NPeACTaBNSAT coboM He n3MepsieMble
BEJTUYMHBI

e He Bcerga BO3MOXHO onpeaennTb TpeHdbl yXyaleHna nnn ynydleHna
npon3BoaAnNTESIbHOCTH

e Henb3s cpaBHUTL pe3ynbTaTbl TECTa NPOU3BOAUTENBHOCTM C HaBopoMm
pe3yrnbTaToB U3MEPEHMI NPOU3BOANTENBHOCTM 6a30BOI BEPCUM, KOTOpast
onpenensieT oONyCTUMbIA UNN HEAOMNYCTUMBbIN YPOBEHb NPOU3BOANTENBHOCTY
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° Pe3yanaTb| TecTta nNpon3BoaAUTESNIbHOCTN OLUEHNBAKOTCA Cy6'beKTVIBHbIM
MHEHMEM OHOr0 UMM HECKOSbKUX Ntoaen

e Pe3synbTaTthl, NOMYyYEHHbIE C MOMOLLLI MHCTPYMEHTA Harpy304HOro
TECTUPOBaHUSA, He ByayT NOHATHbI

2.1.2 C6op MeTpuK NPOM3BOAUTENBHOCTM

Kak n npu nobbix dopmax U3MeEpeHuin, MeTpUKU criegyeT noslydatb M BblpaXaTb
TOYHbIMK cnocobamun. [MoaTomy nobbie METPUKM U U3MEPEHUHA, OMUCAHHbIE B 3TOM
pasgene, MOryT W [OOfKHbl OblTb onpefeneHbl Tak, 4Tobbl ObiTb 3HAaYMMbIMK B
KOHKPETHOM KOHTeKcTe. [1ns pelueHnsa 3Toro Bonpoca BbINONHAKTCA NpeaBapuTenbHbie
TECTbl W BbIACHSAETCS, Kakme METPUKM HeobxoaumMo NoABEPrHyTb AarbHenLen
obpaboTke, a kakne nobaBuUThb.
Hanpumep, Bpems oTknvKa, ckopee Bcero, byaeT HaxoauTbes B Ntobom Habope MeTpuk
npousBogutenbHocTn. OgHako, 4TOObl OblTb 3HAYMMOM W OENCTBEHHOW, METpuKa
BPEMEHM OTKNUKA [OfkHa ObiTb AONofHeHa WHGoOpMauMen O BPEMEHU CYTOK,
Konm4yecTBe O4HOBPEMEHHO paboTatolmnx nonb3oBaTenen, odobeme obpabaTbiBaeMbix
AaHHbIX N TaK ganee
Habop meTpuk, cobupaembix BO BpPEMS KOHKPETHOro TecTa MpPOM3BOAUTENBbHOCTMH,
OyaeT M3MeHATLCA B 3aBUCUMOCTU OT:

e Oun3Hec-KOHTEKCTa 3agaym (bMsHec-NpoueccoB, NOBEAEHMS 3aKa3umnka unm

Nnonb3oBaTens, U OXXNaaHUM 3aNHTEPECOBAHHbLIX CTOPOH)
e OMNEpPaUMNOHHOro KOHTEKCTa (TEXHONOIMIM U X UCMONb30BaHNSA)
e Liernen TeCTMpoBaHUS.

Hanpumep, Habop MeTpuK, BblOpaHHbIM ANS Harpy3o4HOro TeCcTupoBaHus Beb-canTa
MEXAYHApOOHOW 3MEeKTPOHHOW Kommepuuu, ByaeT oTnuyatbcss OT Habopa MeTpuk
TeCTUPOBaHUS Npon3BOaUTENBHOCTH BCTPOEHHOM cucTeMbl KOHTpONS
PYHKLMOHNPOBAHNA MEOULIMHCKNX YCTPONCTB.

OO6bl4HbIN NYTb BbIOOpa NokasaTenem U MeTpUK MNPOU3BOAUTENBHOCTU YYMTbIBAET
TEXHUYECKYIO apXUTEKTYpy, BU3HEC-OKpyXeHue unm pabouyee OKpYXeHue, B KOTOPOM
TpebyeTcs OLEeHUTb NPON3BOANTENBHOCT.

Hanbonee yacto B Harpy304HOM TECTUPOBAHUN UCMNOSb3YIOTCA Crieayolmne Kateropum
nokasartenen u MeTpuk.

TexHu4eckoe oKpyXeHue
MeTpuku nponsBoauTENbHOCTN ByayT 3aBUCETb OT TUMA TEXHUYECKOTO OKPYXXEHUS, Kak
nokasaHo B crieytoLiem crnmcke:

e Beb-cucrembl

e  MoOunbHbIE NPUNOXKEHUS

e WHTepHeT Bewen (1oT)

e KnueHTCKkne yCcTponcTBa AN HAaCTOSMbHbIX NPUIOXEHUI

e CepBepHada obpaboTka

e MenHppenmsbl

e ba3sbl AaHHbIX
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o Cetn
e XapakTep nporpaMmmHoro obecneyeHuns, paboTarLero B KOHKPETHOM OKPY>KEHUN
(Hanpumep, BcTpoeHHoe [10)

MeTpukn MOryT BkrntoyaTb B cebsi cneytowime nokasartenu:

e Bpems oTknuka (Hanpumep, Ha TpaH3aKUMIO, HA NOMb30BaTeNs, BpEMEHa
3arpysku cTpaHul)

e YTunusauusa pecypca (Hanpumep, 3arpyska npoueccopa, naMmstu, NponyckHas
CNocoBHOCTb CeTU, ceTeBas 3afepxka, AOCTYMHOe MeCcTO Ha Aucke,
WHTEHCUBHOCTb NOACUCTEMbI BBOAA BbIBOAA, CBOOOAHBIE M 3aHATHIE NOTOKN)

e VIHTEHCUBHOCTb KITHOMEBOW TPaH3aKLUUK (TO €CTb YNCIO TPaH3aKUni, KOTopble
MoryT O6bITb 06paboTaHbl 3a 3agaHHOE BpeMS)

e Bpems 06paboTkun nakeTHbIX onepauui (Hanpumep, BpeMeHa OXuaaHus,
BpeMeHa 06paboTku, BpemeHa NoMHOro BbINOSIHEHNA onepauuni, BpeMsi oTBeTa
6asbl AaHHbIX)

o KonnyecTtBo oWNBOK, BANAIOWNX HA NPON3BOAUTENBHOCTb

e BpemeHa BbINONHEHWS onepauun (Hanpumep, Ang BCTaBKu, YTEHUS,
0OHOBNEHNA N yaaneHust AaHHbIX)

e doHOoBada yTunmsauusa obuiero pecypca (0cCobeHHO B BUPTyanmM30BaHHbIX
OKPY>XEHUSAX)

e MeTpukn nporpammHoro obecneveHuns (Hanpumep, CNOXHOCTb MCXOOHOro Koaa)

BusHec-okpyxeHue
Co cCcTOpoHbl 6u3Heca WM (PYHKUMOHANBbHOIO  MNpedHasHa4YeHus,  MeTPUKM
NPOM3BOAMTENBHOCTM MOTYT BKIKOYaTh crneytoulee:

e  OddeKkTUBHOCTbL BM3HeC-Npouecca (HanpumMep, CKOPOCTb BbIMNONTHEHUS BCETrO
BGusHec-npouecca, Bkntovasa obblvHbIE, anbTEPHATUBHBIE N OLUNOOYHbIE
cueHapum)

e VIHTEHCUBHOCTb 06PabOTKN JaHHbIX, TPAH3AKLMI U APYIUX BbINOSTHEHHbIX
eanHuy, paboTbl (HanpuMmep, YNCno 3aka3oB, 06paboTaHHbLIX 3a Yac, Yncno
CTPOK, BCTaBMEHHbIX 328 MUHYTY)

e HTEHCUBHOCTbL COOLITUI COBNIOAEHNA NN HApYLLEHNA cornallieHnsi 06 ypoBHe
obcnyxusanus (SLA) (HanpumMep, YMCro HapyLLIEHWUA B e0MHULY BPEMEHN)

e O6nacTb NPUMEHMMOCTM (HanpuUMep, NPOLEHT rnobanbHbIX NN permMoHanbHbIX
nonb3oBaTesien, BbIMONHAKLWNX 4ENCTBME B 3aaHHOE BpeMS)

e COBMECTHOE MCMNoNb3oBaHMe (HaNpUMep, YMCNo nornb3oBaTenen,
OLHOBPEMEHHO BbIMOSHAKLLINX Kakoe-nnbo aencTene)

e BpeMmeHHble xapakTepucTukn (Hanpumep, Y1Cno 3akasoB, 06paboTaHHbIX B
MMKOBbIE NEPUOabl Harpy3kn)

OnepaunoHHOe OKpYXXeHue

3agaym onepaumoHHOro OKPYXXEHMSI - 3TO He TO, C YeM CTaslkKMBaeTCsl KOHEYHbI
nonb3oBaTesilb CUCTEMbI, @ TO, C YeM O0ObI4HO paboTatT agmuHucTpaTopbl. C TOYKK
3peHns TECTUPOBaHMS NPON3BOANTENBHOCTM OHU BKINIOYAKOT:
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e OnepaumoHHbIE npoLecchl (Hanpumep, Bpemsi, Tpebyemoe ons ctapta
OKPY>XEHWS, BbINOSIHEHMS pe3ePBHOIO0 KONUPOBAHMS, OCTAaHOBA U BO30OHOBNEHNS
paboTbl)

e BoccraHoBneHne cuctemsl (Hanpumep, Hanpumep, Bpems, Tpebyemoe Ha
BOCCTaHOBSEHMNE AaHHbIX N3 PE3EPBHOr0 XpaHunuLia)

o OnoBelleHns 1 npegynpexaeHns (Hanpuvep, Bpems, Tpebyemoe cucteme,
4YTOObI BblAaTb NPeaynpeXaeHne Nnu onoBeLleHne)

2.1.3 BblGop MeETPUK NPOM3BOAUTENBHOCTU

CTOUT OTMETUTb, YTO NOAXOA «Oonblle METPUK» He BCerda 3HauyuT «nydwey». Kaxaas
BblbpaHHas MeTpuka TpebyeT COOTBETCTBYHLMX cnocoboB cbopa 1 npegocTaBneHus
OTYEeTHOCTWU. BaxxHO onpegenuTb OOCTYMHbIA HAabop METPUK, CBSI3AHHbLIX C LIEensiMu
KOHKPETHOro TecTa NpPou3BOANTENBHOCTM.

Hanpumep, noaxoa Lenb-Bonpoc-MeTtpuka (Goal-Question-Metric, GQM) — nonesHbin
cnocob, No3BONALWNIA CONOCTaBUTb METPUKM C LensaMn npoussoguTensHocTu. Voes
COCTOMT B TOM, YTOObl CHavana ycTaHOBUTb LeENW, a noToM 3ajaBaTb BOMPOCHI,
no3BoOnAOWMNe Yy3HaTb, AOCTUTHYTbI Uenu unuM HeT. [Ona Kaxagoro Bonpoca ecTb
CBA3aHHble METPUKN, KOTOpble obecrneymBaloT U3MEPUMOCTb MOSTy4EHHOro oTBeTa (CM.
maBy 4.3 [llporpammbl 0b6yyeHMs SKCNEepTHOro ypoBHA - YnydweHue [lpouecca
TectnpoBaHvusa [ISTQB_ELTM_ITP_SYL] ana 6Gonee nomHOro onucaHua nogxona
GQM). Ctout oTmeTuTb, 4TOo nogxoq GQM He Bcerga nogxoguTt Ans npouecca
Harpy3oyHOro TecTupoBaHusA. Hanpumep, HekoTopble METPUKM  Harpy3o4HOro
TECTUPOBaHUA OTpaxarwT paboToCNOCOOHOCTb CUCTEMbI U HE CBS3aHbl HanpsiMyl C
uensmu.

O6bIYHO, Mocre onpeaereHust NMepBUYHOrO CnmMcka nokasatenen U cbopa No HUM
M3MEepeHMn  OKasblBaeTcsi, 4YTO pAns  0Gonee MNOMHOrO  MOHMMAaHWS  YPOBHS
NPOU3BOAUTENBHOCTU M OMpedernieHuss MecT, r[ae  MoryT  notpeboBaTbest
KOPPEKTUPYHOLLME OENCTBUSI, HEOOXOAUMbI LOMNOMHUTENbHBLIE N3MEPEHUS U METPUKN.

2.2 lNoaroToBka pe3ynbTaToOB HAarpy304HOro TeCTUPOBaAHUSA

Llenb noarotoBkM METPUK MNPOU3BOAUTENBHOCTU — obecrnedyeHne BO3MOXHOCTU WX
MOHUMaHUSA U OTODPaXXeHUS1 B TAKOM BUAE, KOTOPbIA TOYHO MPeACcTaBnseT MONHYH
KapTUHY MNPOM3BOOAUTENBHOCTU CcUCTEMbl. BbiBaeT CroxHo caenaTb nNpaBUribHble
BblBOAbl, 0CODEHHO 3TO KacaeTcs 3anHTepPecoBaHHbIX MWL, CO CTOPOHbI BU3Heca, korga
METPUKM NPOU3BOAUTENBHOCTN NpeAcTaBeHbl TOMbKO Ha AeTarnbHOM YPOBHE.

[lNsi MHOTrMX 3aMHTEPEeCOBaHHbIX MWL, OCHOBHAsi Lieflb COCTOUT B TOM, 4TOObI yoeamTbes,
YTO BpeEMS OTKMMKa CcuUcTembl, BeO canta unu gpyroro obbekTa TecTMpOBaHWUA
HaxoauTcst B AOMYCTUMbIX Npeaenax.

Kak Tonbko nonyyeHo Gonee rnybokoe NOHMMaHWe MeTPUK NPOU3BOAUTENBHOCTU, 3TH
METPUKN MOryT BbITb AOMNOMNHUTENBHO 0OpaboTaHbl, Npecnenysa cnegyrowme Lenu:
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e 3avHTepecoBaHHbIE NMLa CO CTOPOHbI NpoeKTa 1 BuaHeca CMoryT yBUAETb
obLLMI cTaTyc NPOM3BOANTENBHOCTM CUCTEMBI

e MoXHO onpeaennTb TpeHabl NPON3BOANTENBHOCTU

° MeTpl/IKVI npon3BoaANTENIbHOCTU npeacTaBsieHbl Gonee NOHATHO

2.3 OCHOBHbIE NCTOYHUKU METPUK Npon3soanUTEIIbHOCTH

Mpouecc cbBopa MeTpUK [OOSMDKEH OKasblBaTb MUWHMManbHOE  BRWSiHME  Ha
NpOn3BOAUTENBHOCTL CUCTEMbI (Tak HasblBaeMbl «3(ppeKT 3o0HaupoBaHusA»). Kpome
Toro, o6bemMm, TOYHOCTb U CKOPOCTb, C KOTOPbIMM METPUKM AOSMKHbI cobupatbes,
dopmupytoT TpeboBaHUA K UCNOMb3yeMblM MHCTPyMeHTaMm cbopa meTpuk. [loka
NpakTuka COBMECTHOIMO WCMNOSIb30BaHMUS HECKONbKMX WHCTPYMEHTOB [J0CTaTOYHO
pacrnpocTpaHeHa, 3TO MOXeT MnoBfeyb M3bbITOYHOCTL U Apyrne npobnemel (cMm. NaBy
4.4).

CyliecTByeT TpM OCHOBHbIX TMa MHCTPYMEHTOB cbopa MeTPUK NPOM3BOAUTENbHOCTH:

MHCTpYyMeHTbI Harpy3o4HOro TeCTUpoBaHUA

Bce MHCTpYMEHTbI Harpy304HOro TECTMPOBAHWUS NPenoCTaBnsloT Habop M3MepeHun U
METPUK B KayecTBe pesynbTaTa TeCcTMpoBaHUSA. MHCTPYMEHTbl MOryT OTnMyaTtbhbCs
KONMMYEeCTBOM  MNoOKasblBaeMblX METPUK, CNocoboM  OTOOpaxeHuss  MEeTpuk U
BO3MOXHOCTAMM HacTpouku (cm. naey 5.1).

HekoTopble MHCTPYMEHTbI cobupaloT u oTobpaxarT MEeTPUKU MPOM3BOAUTESNBHOCTU B
TEKCTOBOM popmaTte, a bornee NpoABUMHYTbIE MHCTPYMEHTbI COBMpaloT 1 oTobpaxatoT
METPUKN TaKKe N B rpaduyeckom doopmate Ha egmHon naHenn. MHorme MHCTpPYMEHTbI
TakKe MMEeKT BO3MOXHOCTb 3KCNopTa METPUK.

MHCTPYyMEHTbI MOHUTOPUHIa NPOU3BOAUTENIBHOCTU

NHCTPYMEHTbI MOHUTOPUHIa NPOU3BOANTENBHOCTM YaCcTO UCMNOMb3YOTCA B AOMOMHEHME
K  BO3MOXHOCTSIM  OTYETHOCTW  UCMOSMb3yeMbIX  WHCTPYMEHTOB  Harpy3o4HOro
TectupoBaHusa (cm. naey 5.1). Kpome TOro, WHCTPYMEHTbI MOHWTOPWHra MOryT
MCNONb30BaTbCA ASI1 MOHUTOPWUHra MPOM3BOAUTENBHOCTU CUCTEMbI HA MOCTOSIHHOM
ocHOBE W ANna  MHAOPMUPOBAHUS CUCTEMHbIX ALMWHUCTPATOPOB O CHMDKEHUM
NpoOn3BOOUTENBHOCTU UMW MOBbIWEHWM  YPOBHA  MNOSABMEHUS  OWMOOK  mnn
npeaynpexaeHun CUCTEMbl. TakMe UHCTPYMEHTbl Takke MOryT MCNonb30oBaTbCA AN
obHapyXeHVst 1 yBeJOMMNEHNA B Cryvyae NoAo3pUTENIbHOro noBefeHus (Takoro, Kak
DoS ataku u DDoS atakn).

MUHCcTpyMeHTbI aHanu3a nor-cpannos

CyLecTBYHOT MHCTPYMEHTbI, KOTOPbIE CKaHUPYIOT for-channsl cepeepa n cobuparT Ha
MX OCHOBE METpPUKN. HekoTopble M3 TakmMx WMHCTPYMEHTOB MOrYyT MpenoCTaBnATb
NOSTYYEHHYI0 MHOPMaUUIo B rpadouyeckom Buae.
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NHdopmaums 06 owmbkax n npeaynpexaeHnax obbl4HO 3anmcblaBaeTcs B for-gannax
cepBepoB. OHM 0ObIYHO BKNHOYaOT B cebs:
e Bbicokun ypoBeHb MCMONb30BaHWs pecypca, HanpuMep, BbICOKas yTunmnsawums
CPU, 6nu13koe k ncyepnaHuo ceobogHoe MeCcTo Ha Aucke, HegocTaTovHas
NponyckHasi CocoBHOCTb CeTU

e  Owwnbkun N NpeaynpexaeHns NCNonb3oBaHUs NaMaTU, HaNpUMep, HexBaTka
namaTu

e BnoknpoBkM 1 NPo6rIEMbI MHOrOMOTOYHOCTU, OCOBEHHO MPY BbINONHEHNN
onepaunn 6a3 gaHHbIX

e OwnbkM 6a3 AaHHbIX, TAKME KaK UCKIMIOYEHUS U TanmayTbl SQL

2.4 TunndHble pe3ynbTaTbl TECTUPOBaAHUA NMPON3BOAUTESIbHOCTA

B  dyHKUMOHanNbLHOM  TecTMpoBaHWM, OCOBEHHO Mpu  MPOBEPKE  KOHKPETHbIX
PyHKUMOHanbHbIX TpeboBaHU NN (OYHKUNOHAMbHbLIX 3N1IEMEHTOB NONb30BaTENbCKOM
ncTopun, oxuaaemble pesynbTaTbl OObIMHO MOryT ObiTb 4e€TKO onpefeneHbl, a
NOoMy4YeHHble pe3ynbTaTbl OOHO3HAYHO WMHTEPNPEeTMPOBaHbI, YTOObI MOHATb, NPOLUES
TECT yCnewHo unun HeT. Hanpumep, oT4eT MeCSUHbIX NPOAAX COAEPXKUT BEPHYI UNn
HEBEPHYIO OOLLYy0 CyMMY.

B To Bpemsi kak TecTbl, NpoBepsitoLne PYHKLMOHANBHOCTb, BbIMFPbLIBAIOT OT XOPOLLO
onpeneneHHbIX TECTOBLIX NpeAckasaTenein, TeCTUpoOBaHNE NPOU3BOAUTENBHOCTU YacTo
He MMeeT TaKoro UCTOYHMKa MHopmauun. He Tornbko 3aumHTepecoBaHHble nuua He
MOryT cdopMynmpoBaTb TpeboBaHUS NPOM3BOAMTENBHOCTM, HO U MHOrMe Ou3Hec-
aHanUTUKM U MeHedXkepbl Mo paspaboTke Takke He MOryT cdopMynupoBaTb Takue
TpeboBaHMs. TeCTMPOBLUMKM 4YacTO MOMyyalT OrpaHWYeHHble pekoMeHgauuu Aans
onpeaeneHns oXxmaaembix pe3yribTaToB TECTUPOBAHUSI.

OueHuBasi pesynbTaTbl TECTUPOBAHUS MNPOU3BOAMTENBHOCTM, BaXXHO [AOCKOHAIbHO
N3yunTb pesynbTaTtbl. M3HavarnbHble pesynbTaTbl MOTyT BBECTU B 3abnyxaeHwue,
cKpblBasi Npob6nembl NPOW3BOAUTENBHOCTU 3a OCTaslbHbIMU pes3ynbTaTamun, KOTopble
oKasanucb B LIENIOM XOpoLwnmu. Hanpumep, yTunusauusi pecypCcoB MOXET ObiTb HUXE
75% Ans Bcex KYEBbIX PEcypcoB, MOTEHUMAaNbHO COAepXKallMX y3kue MecTa, HO
MpomnyckHasi CnocOOHOCTb OKasanacb MeHblUe, WU BpeMsl OTKIMKa KIYEBbIX
TPaH3aKUMN WM CLEeHapVeB WCMOMb30BaHUS MOMYYUNIMCb Ha MNOPSOOK  HUXKe
OXVOaeMblX.

KOHerTHbIe pe3yrnbTaThbl, KOTOPbIE ClieayeT OoUueHBaTb, pa3rnim4aroTcAd B 3aBUCUMOCTU
OT 3anyweHHbIX TeCTOB 1 YaCTO BKIMOYalkOT TEMb, OGCy)K,EI,GHHbIe B [naBe 2.1.
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3. TectupoBaHue nNpon3BOoAUTESNIbLHOCTU B XXU3HEHHOM LIUKNe
nporpaMmmMmHoro odecne4yeHus — 195 MuH.

KnroueBble cnoBa

MeTpUuKa, pPUCK, XWU3HEHHbIN LNKI p83pa6OTKl/I nporpamMmmMmHoro obecneyvenus, NPOTOKOJ1
TECTUPOBaAHUA

Llenu o6y4yeHus

3.1 OcHOBHbIe aKTUBHOCTU TECTUPOBaHUSA NPOU3IBOAUTENBLHOCTHU
PTFL-3.1.1 (K2) lNoHATbL OCHOBHbIE aKTUBHOCTU, BbINOSMHSAEMbIE B npouecce
TEeCTMPOBaHUA NPON3BOAUTENBHOCTH

3.2 Pucku npousBoauTEsIbHOCTU Pa3fINyYHbIX apXUTEKTYpP
PTFL-3.2.1 (K2) O6BbACHUTbL OCHOBHbIE KaTEropun pucKoB, BINSAIOLLMX Ha
NPOM3BOAMTENBHOCTb 419 Pa3HbIX annapaTHbIX apXUTEKTYP

3.3 Pucku npousBoaUTENbLHOCTU B TeYEHUE XU3HEHHOro LUKNa pa3paboTku

nporpamMmmHoro obecnevyeHus

PTFL-3.3.1 (K4) NpoaHanuanpoBaTb pUCKU, BIIMSOLLME HA NPON3BOAUTENBHOCTb
AAHHOro NPoAyKTa B TeYEHME XU3HEHHOIO LMKna ero paspaboTku

3.4  AKTMBHOCTW TeCTUPOBaHUA NPOU3IBOAUTESNILHOCTHU

PTFL-3.4.1 (K4) NpoaHanuanpoBaTb NPOEKT N ONpeaennTb akTUBHOCTUN, HEOBXoauMble
ANS TECTUPOBaHWS NPON3BOANTENBHOCTM B KaXa0n dhase XU3HEHHOro
uukna paspaboTkn nporpaMMHOro obecneveHns

3.1 OcHOBHble aKTMBHOCTW TECTUPOBAHUS NPON3BOANTENBHOCTH

TecTupoBaHMe NPOM3BOAUTENBLHOCTM MMeeT UTepaTuMBHbI Xapaktep. B npouecce
TECTMPOBaHUS Kaxaas utepauns AaeT LEeHHY MHAOpMaLMo O NPOoU3BOANTENBHOCTU
NPUNOXeHUs 1 cuctemsl. [JaHHble, coOpaHHble BO BpeMsl NPOBEAEHUSA OOHOW nTepaLumm
TecTa, UCMonb3ylTca ONS MNpaBkM UMM ONTMMU3aAUUU NapamMeTpoB MNPUIIOXKEHUS U”
cuctembl. Cneayowas ntepaums BbisiBUT pedynbTaTbl CAeMNaHHbIX paHee N3MeHEHUIN U1
Tak Aanee, noka He 6yaoyT 4OCTUMHYTbI LIENM TECTUPOBaHUS.

AKTUBHOCTW, BBbINOSIHAEMbIE B MpoLecce TeCcTUPOBaAHUA MPOU3BOLAUTENBHOCTH,
coBnagawT ¢ 6asoBbIM npoueccom TecTupoBaHus ISTQB, onucaHHOM B
[ISTQB_FL_SYL].

MnaHupoBaHue npouecca TeCTUPOBaHUsA

MnaHMpoBaHMe npouecca TeCTUPOBaHUA OCOBEHHO BaXHO [AnA TeCcTUPOBaHUSA
NPON3BOAUTENBHOCTU, MOCKONbKY. HEOOXOAMMO 3apaHee BblAenuTb TECTOBble CPeabl,
TEeCcToBble [aHHble, UHCTPYMEHTbl M 4yenoBeveckue pecypcbl. Kpome TOro, Ha aTom
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gTarne 3aakTcd orpaHundeHunsd, B Mnpegesiax KoTopbiX 6yp,eT npoBOoANTbLCA
TeCcTnpoBaHMe Npon3BognUTENIbHOCTN.

Bo Bpemsi nnaHMpoBaHus npouecca TeCTUPOBAHWUS COCTaBMSETCS CMMCOK BO3MOXHbIX
PUCKOB M NMPOBOAMTCS UX aHanu3, a Takke akTyanuampyetcs 3HadmMmas MHopmauums B
Ka)XgoM [OKYMEHTE, OTHOCSLLEMCS K MNaHNUPOBAHUIO TECTUPOBaHUS (HaNpUMep, nnaHe
TECTUPOBAHUS, YPOBHEBOM nNnaHe TecTupoBaHusl). [lo Mepe HeobxogMmocTu
HaMe4eHHble paHee NnaHbl TECTUPOBaHWSA NepecmaTpuBalTcs U MoaudmumnpyoTes, B
pesynbTaTe 4Yero MEeHsIoTCS YCNOBUS BO3HMKHOBEHUS PUCKOB. [nsi oTpaKeHusi aTux
N3MEHEHMWIN COOTBETCTBYIOLLNMM 0Opa3oM M3MEHSIIOTCS U PUCKM, UX YPOBHM U CTaTyChl..

MOHUTOPUHI N KOHTPONb NMpoLecca TeCTUPOBaHUA
[na cBoeBpeMEHHOWN peakuun Ha BO3MOXHbIe Npobnembl, KOTOpble MOTYT NOBMUSATbL Ha
NpOn3BOAMTENBHOCTb, OPraHM3yeTcss MpouecC MOHUTOpMHra xoga TecTtoB W
noaroTaBnMBaloTCA NnaHbl 4eNCTBUW. Taknmu npobnemamm mMoryT ObiTh:

e HeobXoAMMOCTb YBENUYEHUS CO34aBaeMOn Harpy3ku B crnyyae, Korga

ncnonb3yemasi MHppacTpykTypa He obecrneumBaeT 3afaHHbIN ee YPOBEHb
e V3MEHEHHOE, HOBOE MUIMN 3aMeHeHHoe 06opyaoBaHWe
e V3MEHEHUS CETEBbIX KOMMOHEHTOB
e V3MEHeHUs1 B peanusauumn nporpaMMHoro obecrneyeHus

,D,J'IFI NPOBEPKN OOCTUXEHUA KPUTEPUEB BbiIXOoAa MPOU3IBOOUTCA OLIeHKa uenen Tecta
Nnpon3BOANTESIbHOCTMU.

AHanus TectoB

Ona co3pgaHna  3PEKTMBHbIX TECTOB  NPOU3BOAUTENBHOCTM  AOMMKHbI  ObiTb
npoaHanu3npoBaHbl  TpeboBaHWs  NPOM3BOOMTENBLHOCTW, Uenn  TeCTMPOBaHWS,
cornaweHns o6 ypoBHe obcnyxmBaHus (SLA), apxuTekTypa CUCTEMbI, MOAENU
npoLeccoB 1 apyrue akTopbl, onpeaensowme pamkm TectupoBaHms. [JononHUTENbHO
MOXHO MPOBECTM MOAENMPOBaHME W aHanm3 TpebOoBaHW K CUCTEMHbLIM pecypcam
nvnn noBefeHus CUCTeMbl C MOMOLLBK CBOAHbIX Tabnuy WM MHCTPYMEHTOB
NNaHMpoBaHUs PeCYpPCOB.

lMpoekTupoBaHMe TEeCTOB NPOU3BOANTENBHOCTU 3a4a€T KOHKPETHbIE YCITOBUSA, TakMe Kak
YPOBHM  Harpysku, YCIOBUS  CUHXPOHM3aUMK, W  TpaH3akuuu, noanexaiune
TecTnpoBaHuio. [locne atoro onpenenalTcs HeobxoaMMble TUMbl TECTUPOBAHMUS
NPOM3BOAMTENBHOCTM  (Hanpumep,  Harpy3oyHoe, CTPeccoBoe  TeCTUpOoBaHue,
TECTUpPOBaHME MaclTabrupyemMmocTn).

lNMpoekTupoBaHue TeCcToB

Ha paHHom aTane paspabaTbiBaloTCHA CLeHapuuM TeCTUPOBAHWUS NPOU3BOAUTENBHOCTMU.
B OCHOBHOM, OHM WMEIOT MOAYIMbHbLIN XapakTep W MOryT CNyXWUTb B KadecTBe
COCTaBHbIX Br1OKOB Horiee CNoXHbIX TECTOB MPOM3BOAUTENBHOCTU (CM. pasgen 4.2).

Peanusauus tecta

Ha aTane peanusauum u3 TECTOBbIX CLEHapueB MPOU3BOANTENBHOCTM CO34alTCcs
npoueaypbl TECTMPOBaAHUS NPOU3BOAUTENBHOCTU. OTU Npoueaypbl AOMKHbI OTpaXaTb
nocrnenoBaTenbHOCTb AENCTBUN, OBbIYHO BLINOSTHAEMbIX MNOfb30BaTENEM TECTUPYEMOWN
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cucTembl, U apyrme yHKUMOHarbHbIE aKTUBHOCTU, KOTOPbIEe AOMMKHbI OblTb YYTEHbI BO
BpeEMSl TECTUPOBAHUS.

Ha aTom Xe aTane nepea KaxablM BbINOMHEHMEM TecTa MOAroTaBfvMBaeTcs Wnu
pa3BEpTbIBAETCH 3aHOBO TecToBas cpena. Mockornbky TecTupoBaHue
NPOM3BOAMTENBHOCTM Yalle BCEro WCnorb3yeT KOHKpPeTHble Ou3Hec-faHHble, UX
HeobxoQMMO 3apaHee noAroToBuTb. [N co3gaHus KOppekTHoW pabouyen mopenu
NOArOTOBMEHHbIE TECTOBble [aHHble [OOMMKHbl COOTBETCTBOBATb  (haKTUYECKUM
NPOV3BOACTBEHHbLIM AaHHbLIM NO 06BLEMY U TUNY.

BbinonHeHne Tecta BbiNonNHeHMe TecTOB  OCyWeCTBMASETCA  3a4acTylo  C
NCMNONb30BaHMEM WHCTPYMEHTOB TECTUPOBAHUA MPOU3BOAUTENBHOCTWU. [lonyyYeHHble
pesynbTaTtbl TECTMPOBaHUS  OUEHMBAKOTCA Ons  onpefeneHns  COOTBETCTBUSA
NpoOn3BOAMTENBHOCTU CUCTEMbl TpeboBaHNAM U OPYrMM YCTaHOBMEHHbIM Lenam. Bce
AedeKkTbl AOMMKHbI ObITb 3aUKCUPOBAHDI.

3aBeplieHne TecTUpoBaHuA PesynbTaTbl TeCcTUPOBaHUS MNPOU3BOAUTENBLHOCTU
NpedocCTaBnsAlTCA  3aMHTEPECOBaHHbIM  CTOPOHaM  (Hampumep,  apXuMTekTopam,
MeHemKepaM, BnagenbLlamM npoaykta) B BUAE UTOFOBOro otyeTa. B oTuéTe pesynbTathl
BblpaXXeHbl B METpPMKax, KOTOpPbIE YacTo rpynnupyroTcs AN YNPOLEHUS NMOHUMaHUS.
[nsa 6onee NErkoro BOCMPUSATMS pe3yribTaToB BMECTO TEKCTOBbIX METPUK OObIYHO
MCnonb3yoT BU3yarbHble CPeACTBa OTYETHOCTU, Takmne Kak gmarpaMmmbl U rpadovku.

TecTupoBaHve NPOU3BOAMTENBHOCTM MPUHATO CYMTaTb HenpepbiBHbIM NPOLIECCOM,
MOCKOMNbKY OHO BbIMOMHSAETCA Ha BCeX CTaausix TeCTUPOBAHUS (KOMMOHEHTHOrO,
MHTErpaunoHHOro, CUCTEMHONO, CUCTEMHOMO MHTErpauMoHHOro M npuemo4Horo). Mo
3aBepLUEeHNM OMnpeaeneHHon uTepauum TeCTUPOBaHUS MPOU3BOAMTENBHOCTU MOXET
ObiTb MHULUMMPOBAHO 3aBepLUEHME TECTMPOBAHMS, Korga co3faHHble TeCTbl, TECTOBbIE
apTedakTbl (NpuMepbl U npoueaypbl TECTUPOBaHUS), TECTOBbIE AaHHble U ApYyroe
TecToBoe obecneyeHve apxMBUPYKOTCS UK NepeaarnTcs ApYrMM TeCTUPOBLUMKAM Anst
nocneayLLero Ucnonb3oBaHns Bo BpeMsi paboT No CONPOBOXAEHMIO CUCTEMbI.

lMockonbky BO BpeMs TECTUPOBaHMS NPOW3BOAUTENBHOCTM MOryT ObiTb CO34aHbl UMK
n3mMeHeHbl bonbluMe 00beMbI OaHHbIX, HA 3Tane 3aBepLleHus MOXeT notpeboBaTbcs
pa3BépTbiBaHNE TECTOBOW Cpedbl 3aHOBO B MCXOAHOE COCTOsIHME. JTO Aenaetcst He
TOMbKO B KOHLE NPOEKTAa, HO U NOCHEe KaXXOoro LMKa TeCTUPOBaHUS.

3.2 Kareropuu pnckoB nNpov3BoanTENBHOCTM AN Pa3HbIX apXUTEKTYP

Kak Y>X€ roBopunocb, npon3BoAUTENIbHOCTb MPUNOXEHUA UITN CUCTEMbl 3HAYUTESIBbHO
OTINIM4YaEeTCA Ha pa3HbIX annapaTHbIX apXUTeKTypax, nporpamMmmHOM obecneveHnn wn
CUCTEMHbIX cpeaax. XOTS COCTaBUTb MOSHbIN CMUCOK PpuUCKoB AnA BCEX CUCTEM BpAA I
BO3MOXHO, B npnBegeHHOM HMXe CrMNCKe yKa3aHbl HEKOTOpPbIE U3 CaMbIX TUMNYHbIX:

Cuctembl, NOCTPOEHHbIE HA 6Ga3e eAMHCTBEHHOIO KOMNbIOTEpPA
OTO cUCTEMbI UNN NPUIOXEHMWS, LENUKOM 3anylleHHble Ha OOHOM (OU3NYEeCKOM (He
BUPTyarbHOM) KOMMNbIOTEPE.
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npOI/ISBO,D,MTeJ'IbHOCTb MOXeT CHMXaTbCA U3-3a:
e Ype3MepHOoro I'IOTpe6J'IeHVIFI pecypcCoB, BKIo4Yad: YyTE4YKMN NamMATH, (bOHOByI-O

Harpysky (Hanpumep, paboty MO, obecneunBatoero 6e3onacHoCTb),
MeaneHHble NOACUCTEMbI XPaHEHNSA AaHHbIX (HanpuMep, HU3KOCKOPOCTHbIE
BHELUHWE YCTPOMCTBA U oparMeEHTUPOBAHHbIE XXEeCTKUEe OUCKM),
HeonTUManbHY HAaCTPOMKY onepaunoOHHON CUCTEMDI;

e LCMOMb30BaHWS anroOpMTMOB, KOTOpble HE3(EKTUBHO MCNOSb3YOT AOCTYMNHbIE
pecypcbl (Hanpumep, OCHOBHYIO NamMsATb) U B pe3yNnbTaTe BbINONHATCA
mMegneHHee, Yem TpebyeTcs.

MHoroypoBHeBble CUCTEMbI

3TO MHOrOKOMMOHEHTHbIE CUCTEMbI, KOTopble paboTaltoT Ha HECKONbKMX cepBepax,
Kaxxabli M3 KOTOPbIX BbIMOMHSIET OMNpeaerieHHylo porb, Takylo, kak cepBep 6asbl
[aHHbIX, cepBep MPUIIOXKEHUN UNU cepBep npe3eHTauuin. besycnoBHo, 3Tn cepBepbl
dakTUyeckn SABNAKOTCS KOMMbOTEPAMW M NOABEPXEHbl TEM e puckam, 4TO
nepeyncrieHbl paHee Ansi cUCTeEM Ha Gase eaMHCTBEHHOro KommnbtoTepa. Boobaeok,
NPON3BOANTENBHOCTE MOXET YXyAWMWTbCA M3-3a MMAOXOM MNM HemaclTabupyemon
cxembl 6a3bl OaHHbIX, Y3KMX MECT B CETW, CHWXEHWUS MPOMYCKHOW CMOCOBHOCTM MK
MOLLHOCTM Ha fnoGoM 13 cepBepoB.

PacnpepnenéHHble cucrtemMbol

OTW MHOrOKOMMOHEHTHBIE CUCTEMbI MOXOXWN HA MHOrOYpPOBHEBbLIE, HO OTNINYME B TOM,
yTO paboume cepBepbl MOryT ObiTb reorpadumyeckn pacnpeneneHbl 1 MEHATLCA MO Xoay
paboTbl. Tak MOXeT paboTaTb cUcTeEMa 3NEKTPOHHOW TOProBn, KoTopas obpallaetcs K
pasnuyHbiM  cepBepaM 6a3 gaHHbIX B 3aBUCUMMOCTM OT  reorpaduyeckoro
MECTOMOSIOXKEHNSA YenoBeka, pas3MecTMBLUEro 3aka3. B pgononHenHne Kk  puckam
MHOIOYPOBHEBLIX apPXUTEKTYP, pacnpedenéHHas apxuTekTypa MOXET WCMbITbiBaTb
npobnemMbl C NPOM3BOAUTENBHOCTBI KPUTUYECKUX paboumx NpOLECCOB UIM MOTOKOB
AaHHbIX, Ha KOTOpble BIMAKT HEHadeXHble WU Henpeackasyemble yaaneHHble
cepBepbl, 0COOEHHO KOrga Takue cepBepbl CTaNKMBalTCA C NpobrneMamu CeTeBOoro
NOAKMIOYEHMSA UM NePUogamMm MHTEHCUBHOWM HarpysKku.

BupTyanusoBaHHble CUCTEMBI

B Takmx cuctemax Ha dmamyeckom o6opyaoBaHMM 3anyLLEeHO HECKOMbKO BUPTYarbHbIX
MalKnH. B HUX pasmelaoT cUCTEMbl U MPUMOXKEHMUS, paccyMTaHHble Ha paboTy Ha
OOHOM KOMMbIOTEPE, a Takke cepBepbl, KOTOpble ABMASAKTCSA YacTAMU MHOTOYPOBHEBOM
Wnu  pacnpeneneHHon  apxutektyp. CpeaM  puCKOB  MPOU3BOAUTENBHOCTH,
cneumMduyHbIX Ans  BUMpTyanu3aumyM, MOXHO YMNOMSIHYTb 4Ype3MEPHYH  Harpysky
BMPTYyarnbHbIX MalWwWH Ha 0bGopyAoBaHWe UMK HeMnpaBWUibHYD HAaCTPOWKY BUPTYanbHOM
MaLLUUHBI, YTO NPUBOAUT K MNOBbILLEHHOMY NOTPEBNEHNIO pecypcos.

AnacTuyHblie/ob6navYHble CUCTEMbI

Takne cucTembl  npegycMaTpuBalOT  BO3MOXHOCTb  MacwTabupoBaHus Mo
Heob6XoaUMOCTK, BbIOENAS AOMNOSTHUTENbHLIE PECYpPCbl MO Mepe YBENUYEHUSI YPOBHS
Harpy3kn. OObIMHO apXUTEKTYPHO 3TO pacnpefeneHHble U BUpPTyanuM3MpoBaHHbIE
MHOrOypOBHEBbIE CUCTEMbI C [A06aBMEHHbIMW MEXaHM3Mamu aBTOMATUYECKOTO
MacluTabupoBaHusi, KOTopble crneumanbHO pas3paboTaHbl ANsl CHUKEHUST cneunguyHbIX
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PUCKOB MPOM3BOAMTENBHOCTN MNOJO0OHbIX apxutekTyp. OfgHako B TakMx cucTemax
CYLLLECTBYIOT pUCKM CcOOEB U3-3a HEBEPHOW HACTPOMKNM MEXaHU3MOB aBTOMAaTMYECKOro
MaclwTabupoBaHuss BO BpeMS MNepBOHAYanbHOW HACTPOMKM CUCTEMBbI UNN  eé
nocnenyLwmx oOHOBNEHUN.

KnueHT-cepBepHble CUCTEMBbI

OTO cucTeMbl, paboTatolimMe Ha CTOPOHEe KNMeHTa U B3aMMOAEMWCTBYOLWME MO CeTu C
CEepBEPHOM  4acTblo,  3anyWeEHHOMW Ha  €AMHCTBEHHOM,  MHOIOYPOBHEBOM,
pacnpegeneHHoMm unu anHamudeckom cepsepax. K Koy, 3anylweHHOMY Ha KrueHTe,
NPMMEHUMbI PUCKN CUCTEM Ha 6a3e eaMHCTBEHHOIO KOMMbIOTEPA, a K CEPBEPHON HacTy
- YyNOMsHyTble Bbiwe npobnemMbl CepBepoOB COOTBETCTBYHOLUMX apxuTekTyp. Ha
NPOM3BOANTENBHOCTL  KIIMEHT-CEPBEPHON  apXUTEKTYpbl  MOMyT elé MOBNUATb
BO3MOXHble NMPOBnemMbl CO CKOPOCTbI M HAOEXHOCTbIO CETEBOINO COEAMHEHWUS, PUCKOB
neperpy3ok CeTu B TOYKE MOAKMIOYEHUs] KNMeHTa (Hanpumep, Yepes oOLeaoCTymnHYo
cetb Wi-Fi), a Takke OpaHamayapbl, CUCTEMbl aHanu3a CeTeBblX MNaKeToB W
GanaHCMpOBKM HarpysKku.

MoOGunbHble NpUNoXxeHUs

OTO NpuUnoxeHus, 3anyweHHoe Ha cmapTdoHe, NnaHweTe unu apyrom MoobunbHOM
yctponctBe. OHO NOOBEPXKEHO TEM XE pUCKaMm, YTO WU KITMEHT-CEPBEPHbIE CUCTEMBI U
Be6-npunoxeHus. NMomnumo atoro, NpobrieMbl C NPON3BOANTENBHOCTBIO HA MOBMIBHOM
YCTPOWCTBE MOIYT BO3HWKATb W3-3a OrpaHUYEHHbIX PEecypcoB, WX HENOCTOSHHOW
AOCTYNHOCTK, Npobnem Cc AOCTYNoM K CeTU (Ha YTO BNUSIET MECTOMOMOXeHNe, BpeMS
paboTbl 0T BaTapeun, ypoBeHb 3apsga, AOCTynHaa namsaTb YCTPOMCTBA U CTENEHb €ro
HarpeBa). [punoxeHus, UCNONb3ylOLME AATYMKM WK MOOYNN CBS3M YCTPOMCTBA
(Hanpumep, akcenepomeTpbl Mnu Bluetooth), moryT wmcnbiTbiBaTb NpobGrembl K3-3a
MeAneHHbIX NOTOKOB AaHHbIX U3 3TUX UCTOYHUKOB. HakoHel, MOBUbHbIE NPUNOXEHWUS
4YacTo YHKUMOHANbLHO CBA3aHbl C [OPYrMMU  YCTAHOBIMEHHbIMW Ha YCTPOWCTBE
NPUNOXEHNAMN N yaaneHHbIMn Beb-cepBucaMm, KoTopble NOTEHUMANbHO Tak e MoryT
CTaTb Y3KNM MECTOM.

BcTpoeHHble cucteMbl paboThbl B peanbHOM BpeMeHU

OTO cucteMbl, KOTOpble BCTPOEHbl B OKpyXawlwme Hac Bewu: aBToMobunu
(pa3BnekaTenbHblE CUCTEMbBI U MHTENNEKTyanbHble CUCTEMbI TOPMOXEHUS), NdThI,
cBeToopbl, CUCTEMbI OBOrpeBa, BEHTUMALMN U KOHOULVMOHMPOBAHWUS BO3gyxa W T.4.
OHn nogBepxeHbl OONbLUMHCTBY PUCKOB MOOWUMbHBLIX YCTPOWCTB, BKNOYas (C
MOBLILEHHOW BEPOATHOCTbIO) MPOOMemMbl C MOAKMYEHMEM K CEeTW, MOCKOSbKY 3Tu
ycTpomcTBa noaknoveHbl K  WHTepHeTy. OCHOBHOE OTnMuMe B TOM, 4TO
3aTOPMOXEHHOCTb MOGMNBLHON BMAEOUTpPbl OObIMHO HE MpeAacTaBnsAeT OnacHOCTU AN
nonb3oBaTens, B TO BPEMs Kak NogobHoe 3ameaneHve B paboTe TOPMO3HOW CUCTEMbI
aBTOMOOMNSE MOXET NPUBECTM K KaTacTpode.

CucremMbl Ha ocCHoBe MelH(ppenmMmoB

B Takux cucrtemax B LleHTpax O6paboTkm [JaHHbIX paboTaloT nNpunoxeHus (3a4acTyto
pa3paboTaHHble O4YeHb AaBHO), obBCnyxmBaloLwwme BaxHble 3agadn GusHeca, nHorga c
Mcnonb3oBaHMeM NakeTHoW 06paboTkn. BONbLUMHCTBO N3 TaKMX NPUMNOXKEHUA OOBOSIBHO
npeackasyembl M ObICTpbl, KOraa WCNonb3ylTca TakK, Kak Oblno npegycMOTpeHo
nepBoHa4anbHo. Ho Tenepb OHM 4acTo AocTynHbl yepe3 API, Beb-nHTepdenc mnm
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yepes npsiMoM [ocTyn K 0Gase [aHHbIX, YTO MOXET MPMBECTU K HEOXWMAaHHbLIM
BCMNIieckaM Harpysku, KOTopble BrMSIOT Ha paboTy YCTaHOBNEHHbIX MPUIOXEHWNA.

O6paTtute BHMUMaHMeE, 4YTO NOOOE OTAENBLHO B3ATOE MPUIIOXEHWE UNKU CUCTEMA MOTYT
BKMoYaThb B cebsa aBe unm 6onee n3 nepevncrneHHblx Bbllle apxmTekTyp. Torga K aTomy
NPUMOXEHUIO MM cucteme OyayT NPUMEHSTbCS BCE COOTBETCTBYHOLLME COBOKYMHbIE
puckn. dakTMyeckn, yuuTbiBag pasBUTME UMHTEpHEeTa Bewen U  B3PbIBHOE
pacnpocTpaHeHne  MOOWUMbHbIX  MNpuUoXeHun  (aBe  obnactu, rOe  TecHas
B3aMMOCBA3aHHOCTb WM [OOCTYN K CeTU SBMAKTCA NpaBWiiOM) BO3MOXHO, 4YTO B
NPUNOXEHUN B KaAKOM-TO hopMe MPUCYTCTBYIOT BCE apXUTEKTYpbI, U, CrneaoBaTenbHo,
MOTYT YYMTbIBATbCS BCE PUCKM.

XOTs apXuTeKTypa CUCTEMbI N SABMSETCA BaXXHbIM TEXHUYECKUM peLLUeHnEM C rryboKkum
BMMSHWEM Ha PUCKM NPOM3BOAUTENBHOCTU, HA PUCKU BNUSAOT (M CO3Qa0T MX) U Apyrue
TexHunyeckme aktopbl. Hanpumep, yTeudkM namaTu yawe BCTPeYarTCs B A3blKax,
NO3BONAKLWMNX HaNPAMYyH YMNpaBnaTb NamMATbl Kyydn, Hanpumep, B C n C++, a y
PENAUMOHHBIX U HepenaumoHHblX  ©6a3  agaHHbIX  pasHble  npobnembl C
NPOM3BOANTENBHOCTLIO. Takme pakTopbl PacnpPOCTPaHAKTCA BMOTb A0 YPOBHSA
NPOEKTUPOBAHNS OTAENbHbIX (OYHKUMA WM MEeTOAOB NporpaMmmbl (Hanpumep, npu
BblbOpe  peKkypCcMBHOrO  anroputmMa  BMecTOo  uTepatmBHOro).  CnocoBHoCTb
TECTUPOBLUMKA 3HATb MMM [axe BNUATb Ha Takue pelweHus OyaeT pasHoW, B
3aBMCMMOCTU OT porien n ob6A3aHHOCTEN TECTUPOBAHWS B paMKax OpraHv3auun u
YXM3HEHHOTO LMKI1a CUCTEMBI.

3.3 Pucku npousBOAMTENbHOCTM B TeYEHME XKMU3HEHHOro  uuKna
pa3paboTkM NporpaMMHOro obecneveHns

lMpouecc aHanu3a pUcKoB KavyecTBa NPOrpamMmMHOro NpoAykra B LenoMm obcyxaaetca B
pasnUYHbIX  NporpamMmmax ISTOQB (Hanpumep, CM. [ISTQB_FL_SYL] n
[ISTQB_ALTM_SYL]). MoxHO Takke HanTu O6CYXOEHUSI KOHKPETHbIX PUCKOB W
coobpaxeHui, CBA3AHHbIX C KOHKPETHbIMW XapaKTepuUCTUKaMn kadecTBa (Hanpumep,
[ISTQB_UT_SYL]) wunu paccmaTpyBalOLMX PUCKM C TOYKM 3peHUs OusHeca unm
TEXHUYECKON TOYKM 3peHus (Hanpumep, CM. [ISTQB_ALTA _SYL] n
[ISTQB_ALTTA_SYL], cooTBeTCTBEHHO). B aTOM pasgene OCHOBHOE BHMMaHue
yaenseTca puckam Mpou3BOAUTENBbHOCTN, CBS3AHHbIM C KayeCTBOM MPOAYKLMW,
BKIOYMas cnocobbl M3MeHeHUs npoLecca, y4aCTHUKOB Y COOBpaXKeHNN.

[na puUCKOB NPOW3BOAMTENBHOCTU, CBA3AHHbIX C KA4YeCTBOM MpOAyKTa, OCHOBHOW
npoLecc B LeNIoM OANHAKOBBbII:

1. Onpegenunte puUCKN, BNMSKOLLME HA Ka4eCTBO NpoayKkTa, 0COGEHHO Ha Takme
XapaKkTepUCTUKN, KaK NOBeAEHNE BO BPEMEHU, UCMNOSTb30BaAHNE PECYPCOB U
MOLLHOCTb.

2. OueHunTe BbISIBMEHHbIE PUCKN, PACCMOTPEB COOTBETCTBYHOLUNE BUObI apXUTEKTYP (CM.
pasgen 3.2) n oueHUB 00LLMIA YPOBEHDb OIS KAXXO0ro BbISIBIIEHHOIO PUCKa C TOYKM
3pEeHNs BEPOSAITHOCTU U CTEMEHN BNIUSIHUSA HA CUCTEMY, UCMOSNb3yS YETKO
onpeaeneHHbIe KpUTepumn.
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3. MpumnTe HeobxoauMble Mepbl AN CHUXKEHUS KaXO0ro BbIIBIIEHHOIO pMcka Ha
OCHOBE €ero xapakTepa 1 YpoBHS.

4. PerynsipHo nepecmaTtpuBaniTe pUCKU AN UX CBOEBPEMEHHOIO YCTpaHeHUs a0
BbiMycka npoaykTa.

AHanornMyHo aHanuay pMUCKOB KadecTBa B LeNIOM, B NpoLEeCcC AOMKHbI ObiTb BKMOYEHDI
npeacTaBUTenn kak busHeca, Tak U TEXHUYECKON CTOPOHbI. B cnyyae aHanvsa pucKoB,
CBSI3aHHbLIX C MPOM3BOAUTENLHOCTLID, B COCTaB MNpeacTaBuTenen Ou3Heca OOSMKHbI
ObiTb BKMOYEHbl YYACTHUKM C YETKMM MNOHUMaHMEM TOro, Kak mnpobnembl C
NPOM3BOAMTENBHOCTLIO B MPOM3BOACTBEHHOW cpede OyayT BAMATb Ha KIMEHTOB,
BHYTPEHHMX MoOnb3oBaTenen npoaykra, Ou3Hec B UeNOM, W Ha gpyrve
3aMHTEpPECOBaHHbIE CTOPOHbLI. 3anHTEpPeCcOBaHHbIE LA CO CTOPOHbI B13HEcCa AOMKHbI
0CO3HaBaTb, YTO nMpeanonaraemMbiii cnocod MCNonb30BaHNSA NPOAYKTA, ero BrMSIHUE Ha
OusHec, obwectBO wnu 6e30nacHOCTb, NOTeHuManbHbln (UHAHCOBBIN U [/ UK
penyTaunoHHbIn ywepb, BO3MOXHasA rpaXkaaHcKkasi Uy yronoBHasi OTBETCTBEHHOCTb, U
TOMy NoAobHble hakTopbl BAMSAIOT HA PUCKM BeaeHus busHeca, co3qaroT HOBbIE PUCKK
M BNMAOT Ha Mmacwitad nocrnencteun ot cboes.

Kpome Toro, coctaB 3aMHTEPECOBAHHbIX fML, C TEXHWYECKON CTOPOHbI [OMKEH
BKNtOYaTb Tex, KTO AeTanbHO MOHUMaeT BNUsiHUE BblOpaHHbIX TpeboBaHui,
apXUTEKTYpbl, MPOEKTUPOBAHMS W peanu3auMnm Ha MNpPOU3BOAUTENbHOCTE.  JTK
YYaCTHUKM [OOMKHbl OCO3HaBaTb, YTO PELUEHUSI MO apXUTEKTYpe, MPOEKTUPOBaAHUIO U
peanusaumMn BIUSIOT Ha PUCKU MPOU3BOAMTENBHOCTU C TEXHUYECKOW TOYKU 3pPEHUs,
co3faBasi pPUCKM U BNusist HA BEPOSITHOCTb BO3HUKHOBEHMS Ae(DEKTOB.

BblGpaHHbIM  nNpouecc aHanmM3a pPUCKOB [OOMMKEH WMETb HeobXoauMbI  YPOBEHb
dopmarnibHOCTU UK CTpPOrocTn. [ns puUCKoB, CBSA3a@HHBIX C MNPOU3BOAUTESILHOCTLIO,
0COBEHHO BaXXHO, YTODObI MPOLIECC aHanu3a PUCKOB HAYMHANCHA Kak MOXHO paHbLue w
NMOBTOPANICSA Ha perynapHon ocHoBe. [pyrMumu crnoBamu, TECTUPOBLUMK He [OOSTKEH
paccynTbiBaTb Ha TECTUPOBaHWE NPOU3BOAUTENBHOCTU, MPOBOAMMOE TOSbKO Mocre
3TanoB CUCTEMHOIO M WHTErpaLMoOHHOro TecTupoBaHus. MHorme nNpoekTbl, 0COBEHHO
KPYMHblE W  CIOXHble, TWMa CUCTEMbl CUCTEM, CTOSIKHYNUCb C HENnpUATHbIMU
cropnpmusamMmum n3-3a nosgHero obHapyxeHus gedekToB Npon3BOaUTENBHOCTU U OPYruX
noaobHbIX AedeKkToB, KOTOpble B KOHEYHOM UTOre nosBMIMCH U3-3a TpeboBaHun, a
TaKkKe NPOEKTHbIX, apPXUTEKTYPHbIX N BHEAPEHYECKUX PELUEHUN, MPUHATBIX Ha paHHeM
aTane npoekTa. Takum o6pasom, akLEHT JOSDKEH AenaTbCs Ha UTepaTMBHOM Noaxoae K
BbISIBIEHWNIO, OUEHKe, CMSAMYeHWto nocneacTBui U ynpaBfieHU0 pUCKaMW  Ha
NPOTSXKEHMUM BCErO XXM3HEHHOTO LnKna pa3paboTkm nporpaMmMHOro obecneyeHus.

Hanpumep, ecnu 6onbwmne ob6bembl gaHHbIX obpabaTtbiBatoTca B pensumoHHon B[,
MearneHHasi NPou3BOANTENBHOCTL onepauun o6beguHEeHUs «MHOrne-Ko-MHOrMM» (K3-
3a Heah(PEeKTMBHOWM CTPYKTYpbl 6a3bl AaHHbLIX) MOXET MPOSBNATLCS TONbKO BO BpeMS
ANHAMUYECKOro TEeCTUPOBAHWA C UCMONb30BaHMEM OonblUMX HaboOpoOB TECTOBbIX
AaHHbIX, NOOO0OHbLIX TEM, KOTOPbIE UCMOMb3YKTCA HA 3Tane CUCTEMHOIO TECTUPOBAHUS.
TeMm He MeHee, TwWaTenbHbIA TEXHUYECKUI aHanu3, B KOTOPbIA BOBEYEHbl OMbITHbIE
nHxeHepbl B, MoXeT npeackasaTtb Npobnembl 3apaHee, A0 BHeapeHus. [Nocne Takoro
aHanusa, noBTOPSIEMOro MUTepaTMBHO, PUCKUM WOEHTUMUUMPYHOTCS M OLEeHMBAKTCA
CHOBa.
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Boob6aBok 3agaun MO CHUXKEHWUIO PUCKOB M YNPaBMAEHUIO UMW OOSPKHbI OXBaTbiBaTb U
BNUATb Ha BECb Mpouecc pa3paboTku nporpammMHOro obecneyeHus, a He TONbKO Ha
AVHaMM4ecKkoe TecTMpoBaHme. Hanpumep, korga Kputuyeckme nokasaTtenu, CBs3aHHble
C MpOM3BOOUTENBHOCTBIO (Takme, Kak OXuaaemoe KONMUYECTBO TpaH3akuun unu
OAHOBpPEMEHHO paboTatolmnx nonb3oBaTtenen), MoryT ObiTb HEM3BECTHbl Ha PaHHEM
aTane npoekTa, BaXHO, YTOObl peLlueHns NPOEeKTUPOBaHMUA N apXMTEKTYPbl AonycKanu
BO3MOXHOCTb  LUMPOKOro MacwTtabupoBaHuss (Hanpumep, wucnonb3yss obnadHble
BblYMCIIMTENbHbIE PECypCbl, BblgensieMble no Heobxogumoctn). 3TO no3BonseT
3apaHee NpMHMMaTb PeLIEHUs O CMSAMMEHNN PUCKOB.

paMOTHOE MPOEKTUPOBaHME CUCTEM C Y4ETOM acnekToB MPOM3BOAUTESNTbBHOCTU MOXET
MOMOYb NPOEKTHBIM rpynnam nsbexartb N03gHEro 0OHaPYKEHNUsST KPUTUYECKUX Ae(EKTOB
NPOM3BOAMTENBHOCTN Ha BOMee BbICOKUX YPOBHAX TECTUPOBAHUS, TaKNX Kak CUCTEMHOE
WHTErpaumMoHHOe WM NONb30BaTeNbCKOE MPUEMOYHOE TecTupoBaHue. [edbekThbl
NPOM3BOAMTENBHOCTU, OOHapyXeHHble Ha NO3AHEeN CTaguu, MOryT ObiTb Ype3BblY4anHO
AOPOroCTOALMMM U JaXe MPUBECTM K OTMEHE BCEro NpoeKTa.

HeBO3MOXHO MOMHOCTLI0 M36aBUTLCS OT PUCKOB, CBA3AHHbLIX C NPOM3BOAMTENBHOCTbLIO
(kak, BNpoYeM, U OT fbOro Apyroro TUna PUCKOB KayecTBa), NOCKOSbKYy B paboyel
cpede  Bcerga  CywlecTBYeT  ONpederieHHbii  puck  cbosi,  CBSI3aHHbIN  C
npousBoanUTENbHOCTLID.  [Mo3TOMy  Mmpouecc  ynpaBneHust  pUCKaMW  OOSKEH
NpeaoCcTaBnsATb peanuCcTUYHbIE N KOHKPETHbIE OLIeHKM OCTaTOYHOIO YPOBHS pUCKa BCEM
3aMHTEpPeCcoBaHHbIM NMLUAaM, y4acTBYOLLIMM B NPOLIECCE, KaK CO CTOPOHbI GU3Heca, Tak u
C TEXHWYECKOW CTOPOHbI. Hanpumep, HegocTaToOuMHO MPOCTO ckasaTb: «[a, Bce elle
OCTaéTcsl BO3MOXHOCTb TOr0, YTO KIMEHTbI OyAyT UCMbITbIBATb ANUTENbHbIE 3a4EPXKKM
BO BpeMsl perucrpauuuy, MocKonbKy 3Ta (pasa He [OaeT npeacTaBlieHUss O TOM,
HacKoNbKO ObINIM CHWXEHbI PUCKM MMM O TOM, KakoOW YypoBeHb pUCKOB ocTarncs. U
HaobopOT, NpeaocTaBneHne YeTkon MHOPMaUMM O MPOLIEHTE KIMEHTOB, KOTopble
MOFYT WUCMbITbIBaTb 3a€PXKKW, PaBHble WNN MPEBbILIALWNE KOHKPETHbIE MOPOroBble
3Ha4YeHuUsl, NOMOXET NoAsIM 0CO3HaTb TEKYLLEEe COCTOSIHUE.

3.4 AKTMBHOCTU TeCTnpoBaHUA NpPon3BoaUTESNIbHOCTIA

MeponpusiTus No TECTUPOBAHMIO NMPOU3BOAUTENBHOCTU MOTYT ObITb OpraHW3oBaHbl U
BbINOSIHATLCA MO-pa3HOMY, B 3aBMCMMOCTM OT TUMNA XXM3HEHHOro LUuKNna paspaboTku
nporpaMmmHoro obecneveHums.

MocnepoBaTtenbHbIe MoAeNnu pa3paboTku

MpakTuka TecTMPOBaHUSA NPOU3BOAUTENBHOCTU MNpY MNocneaoBaTeNbHbIX MOAENAX
pa3paboTkM, B wOeane, 3aKn4YaeTcs B TOM, YTOObl BKIMIOYUTb  KpUTEpUM
NPOM3BOANTENBHOCTM B COCTaB KpUTEpUEB MPUEMKU, KOTOpble 3a4aloTcsa Ha crapTe
npoekta. TecTupoBaHWe NPOU3BOAUTENBHOCTU, AN YCUNEHUs TeCTUPOBaHWS,
YUYNTBIBAKOLWLErO >KWU3HEHHbIN LMKN, AOMKHO NPOBOAUTLCS Ha MNPOTSXKEHUU BCEro
XXM3HEHHOro uukna paspaboTku nporpaMmHoro obecrniedyeHusi. [lo Mepe NpoaBUMXKEHUS
npoeKkTa Kaxabl nocreayLwmnin TeCT NPON3BOAUTENBHOCTU AOMKEH OCHOBLIBATLCS Ha
aKTUBHOCTSX, BbIMOMHEHHbIX Ha MpeablaylWuX Liarax, Kak nokasaHo B NpuBeaeHHbIX
HUXE aKTUBHOCTSIX.
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e KoHuenuus - ybegmrechb, YTO Lienn Npon3BOAMTENBHOCTU CUCTEMBI 3a4aHbl Kak
Kputepumn ycnexa v Nnpuémkun npoekxTa.

e TpeboBaHusa - ybegutechb, YTO TpeboBaHUSA K NPON3BOAUTENBHOCTU ONpeaeneHbl
N COOTBETCTBYIOT HYyXKaM 3anHTEPECOBaHHbIX JNLL.

e AHanus u npoekTupoBaHue - ybegmTechb, YTO NPOEKTUPOBaHME NPOEKTa
oTpaxaeT TpeboBaHWs K NPON3BOAUTENBHOCTH.

¢ KoguposaHue/Peanusaumsa - ybeamtecnh, YTo kKo 3¢ eKTMBEH U COOTBETCTBYET
TpeboBaHUAM N NPOEKTMPOBAHNIO C TOYKM 3PEHUS MPOU3BOAUTENBHOCTM.

e KOMMOHEHTHOE TEeCTMPOBaHMWE - NpoBeaAUTE TECTUPOBAHUE MPOU3BOANTESTLHOCTU
Ha YpOBHE KOMIMOHEHTOB.

e TecTupoBaHue MHTErpaunmn KOMMNOHEHTOB - MpoBeauTe TeCTMpoBaHMe
NpoOn3BOAUTENBHOCTU Ha YPOBHE NHTErpaLmm KOMNOHEHTOB.

e CucCTeMHOe TeCTMpOBaHue - NpoBeauUTe TECTUPOBAHUE NPOU3BOANTENBHOCTU Ha
YPOBHE CUCTEMbI, BKIKOYas annapaTHoe 1 nporpammMmHoe obecneyeHue,
npouenypbl U AaHHble, KOTOopble 6N3KM K NPON3BOACTBEHHLIM. CUCTEMHbIE
NHTepdencbl MoryT 6bITb CMOAENUPOBAaHbI NP YCIIOBUUK, YTO OHU AatloT
WCTUHHOE NpeAcTaBneHne 0 NPoM3BOaUTESNBHOCTH

e CucreMHOe MHTerpaunoHHOe TeCTUpOBaHME — NPoBeaUTE TECTUPOBaHME BCEN
CUCTeMbl, BOCNPOU3BOASLLEN NPOAYKTUBHOE OKPYXXEHUE.

e [lpMémo4HOe TecTUpoBaHME - MPOBEPbTE, YTO NPOU3BOAUTENBHOCTL CUCTEMDI
COOTBETCTBYET U3HAYarbHO 3as8BMEHHbIM HYXXOaM Morb3oBaTens U KpuTepuam
NPUEMKM.

UTepaTBHbIE U NHKPEMEHTaNbHbIE MOAeNnn pa3paboTKu

B nogobGHbIX Mogensix paspaboTku, Hanpumep, B rMbKNX MeTOA0NOrnsaX, TeCTUpPOBaHNE
NPOn3BOAMTENBHOCTN TakkKe paccMaTpuBaeTCsl Kak uTepaTMBHAs U MHKPEMEHTarbHas
aktmBHocTb (cMm. [ISTQB_FL_AT]). TectupoBaHne npou3BOAUTENBHOCTU MOXET
BbIMONHATLCA KaK YacTb NEpBOM UTepauum UNu Kak otaenbHasi utepauusi, NONHOCTLIO
NOCBSILLEHHasa TECTUPOBAHMNIO NpoM3BoANTENBHOCTU. OQHAKO, NMPWU UCMONb30BaHUN 3TUX
MOLENEN XMU3HEHHOTO LMKa akTUBHOCTU TECTUPOBAHUS NPOU3BOAUTENBHOCTU MOTYT
BbINONMHATBCA OTAENIbHOW, cneumarnbHO BbleNeHHOW KOMaHOOoW.

HenpepbiBHass uHTerpaumst (Continuous Integration, CIl) 06bl4MHO BbINOMHAETCA B
NTEPATUBHOM M MHKPEMEHTANIbHOM >KW3HEHHbIX UMKNax pas3paboTkym nporpaMmHOro
obecneyeHnsa, 41O obOneryaeT BbINOSIHEHNE TECTOB C BbICOKOW  CTEMEHbIO
aBTomatmsaumm. Yawe Bcero Cl ucnonb3dyetca OnNd nNpoBeLeHUs PerpecCUoHHOro
TECTUpPOBaHMA WU obecnevyeHna ctabunbHocTM Kaxgon cbopkn. TecTupoBaHue
NPOV3BOANTENBHOCTM MOXET OblTb YaCTbi0 aBTOMATMYECKUX TECTOB, BbINOSIHEHHbLIX B
Cl, ecnu TeCTbl NOArOTOBIEHbI ANA BbINOMHEHMA Ha aTane cbopkn. OgHako, B oTnu4yme
OT aBTOMATM3MPOBaHHbIX (PYHKUMOHASIbHBLIX TECTOB, B TeCTax MNPOM3BOAUTESIbLHOCTU
BCTpeyalTCH TakMe 3aJadun Kak:
e HacTtponka cpeabl TeCTMPOBaHUS NMPOU3BOANTESTbLHOCTU. [1Ns 3TOro 4acto
TpebyeTca TecToBas cpefa, BbiaensoLasa pecypcbl no TpeboBaHuo, Hanpumep,
Ha ocHoBe obna4Houn nnaTopmbI.
e BbisiBNeHve TeCToB NPON3BOANTENBHOCTU, KOTOPbIE MOXXHO aBTOMAaTU3MpPOBaTh B
Cl. MNockonbky Bpems paboTbl TectoB Cl orpaHNM4eHo, TeCThbl
npounssogutensHocTn Cl MOryT 6bITb NOAMHOXECTBOM Bofee 06bEMHbBIX TECTOB
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NPOM3BOAMTENBHOCTUN, KOTOPbIE NPOBOANT OTAENbHAA KOMaH4a B Apyroe Bpems
uukna paspaboTku.

CospgaHue TectoB npouasoanTenbHocTy anst Cl. TecTbl Npon3Bo4MTENBHOCTM
kak 4acTb Cl MCnonb3yTCca B OCHOBHOM ANd TOro, 4Tobbl NpocneauTb, Y4To
N3MEHEHUS B NPOAYKTE HE OKa3bIBalOT HEraTUBHOIO BIINAHMS Ha
NPOM3BOAMTENBHOCTb. I3MeHeHNs, BHECEHHbIE B HOBYIO COOpPKY, MOryT
notTpeboBaTb CO34aHUSA HOBbIX TECTOB NMPON3BOANTENBHOCTM.

BbinonHeHne TecToB NPON3BOAUTENBHOCTU YacTeN NPUMOXEHUSA NN CUCTEMBI.
[Ansa aToro 4acto TpebytoTCa MHCTPYMEHTbLI U TECTOBbIE Cpefbl, CMOCOOHbIE K
NPOBEAEHMIO OrPAHUYEHHOMO MO BPEMEHW TECTUPOBAHNS NPON3BOANTENBHOCTY,
B TOM 4YuMCne garLine BO3MOXHOCTb Bbibopa NOAMHOXECTBA 3anyckaeMblX
TECTOB.

TGCTVIpOBaHI/Ie npon3BoanTesibHOCTU B UTEPATUBHOM N UHKPEMEHTAlIbHOM XWN3HEHHbIX
UnKnax paspa60TKV| nporpamMmmMmHoro obecrneyeHnss TakKkKe MOXET WMEeTb CBOU
COBCTBEHHbIE XNU3HEHHbIE LMKMbI:

lMnaHnpoBaHue Bbinycka. B aTon akTMBHOCTU TECTUPOBaHME
NPOM3BOAUTENBHOCTN paccMaTpPUBAETCA C TOYKM 3pEHUSI BCEX UTepauun B
BbIMyCKe, Ha4YMHaa C NepBoONn 1 3akaH4YMBas nocregHen. BoissnatoTes n
OLIEHNBAOTCS PUCKN NPON3BOAUTENBHOCTU, NIIAHUPYIOTCHA Mepbl N0 UX
CHWXEeHMI. TyT e 4acTo nNnaHnpyeTcs OKOHYaTeNbHOE TECTUPOBaHNE
NpOn3BOAUTENBHOCTUN 0 BbINyCKa NPUNOXEHWS.

lMnaHnpoBaHne utepauun. TectupoBaHue NpPon3BoOANTENBHOCTU MOXET
BbIMNOSTHATBLCA Kak B NpoLecce ntepaumn, Tak U nocrie e€ 3aBepLleHust.
CosgaHue nonb3oBaTenbCKoM cTopumn. Ha nonb3oBaTenbCKUX NCTOPUSAX HACTO
CTpoATCA TpeboBaHMs K NPOM3BOANTENBHOCTU B TMOKMX METOA0SOIMSIX.
Mogo0BHbIE UCTOPUM YUMTBIBAKOT KOHKPETHbIE NapaMeTpbl MPON3BOANTENBHOCTH,
OMMCaHHblE B COOTBETCTBYIOLLUNX KpUTEPUAX NPUEMKN. OHM 4acTo YNOMUHAKTCA
Kak HepyHKUNOHanbHbIe Nonb3oBaTenbCkne nctopmn. Puckm
Npon3BOAMTENBHOCTU OLEeHMBatOTCA Bonee NogpoOHO AN KaXKaomn
NoNb30BaTESNIbCKON UCTOPUMN.

PaspaboTka TecToB npon3BoanTenbHOCTU. [ns pa3paboTkm TecTos
ncnonb3yTcs TpeboBaHNA NPON3BOAMTENBHOCTU U KPUTEPUM, KOTOPLIE
OnuncaHbl B KOHKPETHbIX MNONb30BaTENLCKUX UCTOPUSX (CM. pasgen 4.2)
KoaunposaHune/Peanusauus. Bo Bpems kognposaHnsa TeCTUpoBaHue
NpOn3BOAUTENBHOCTN MOXET BbIMOMHATLCA HA YPOBHE KOMMNOHEHTOB. Taknm
NPUMEPOM MOXET CNYXUTb HACTPOMKa anropuTMOB AN ONTUMarnbHOWM
NPOM3BOAUTENBHOCTN.

TectnpoBaHue/oyeHka. XoTs TeCTUpPOBaHUe, Kak NpaBuno, TECHO CBA3AHO C
pa3paboTkon, TECTUPOBAHNE NPOM3BOANTENBHOCTM MOXET BbINOJTHATLCS Kak
OTAENbHbIN NpoLEecC, B 3aBUCMMOCTM OT 06bema 1 Lienen TeCTUpoBaHus
NPOM3BOOUTENBLHOCTU BO BpEMS UTtepaumn. Hanpumep, ecnu Lensto
TECTMPOBaHMUSA NPON3BOANTENBHOCTM ABNSIETCHA NPOBEPKA NPOM3BOANTENBHOCTHU
nTepaumn Kak 3aBepLleHHoro Habopa nonb3oBaTenbCKUX UCTOPUIA, NOTpebyeTca
bonee LWMPOKNIN CNeKTp TECTUPOBAHUS MPON3BOANTENBHOCTU, YEM MpU
TECTUPOBaHUM NPOM3BOANTENBHOCTM OAHON NOSb30BATENLCKOM UCTOPUN. ITO
MOXeET ObITb 3anaHMPOBaHO B OTAENTbHOMN UTepauum TECTUPOBaHMUSA
NPOM3BOOUTESNbHOCTH.

Bepcusa 2018 Ctpanuua 34 n3 65 09 pekabpsa 2018

©ASTQB 1 GTB



CepTnnumpoBaHHbIN TECTUPOBLLNK /
Mporpamma o6yyeHns 6a3oBOro ypoBHs — TecTupoBaHMe Npon3BoaNTENBHOCTU ISTQB

e [locTtaBka. [NockonbKy NocTtaBka pa3BopaymBaeT NpUNoXeHne B
NPOM3BOACTBEHHON cpeae, HeOBXOANMO OCYLLECTBNATE MOHUTOPUHT, YTOObI
onpeaenuTb, JOCTUraeT N NPUNOXEHME XKeNaeMblX YPOBHEN
Npon3BOAMTENBHOCTU NPU PaKTUYECKOM UCMNOSTb30BaAHUM.

Kommepueckuin Kopob6oyHbIN nporpaMMHbIin npoaykt (COTS) u gpyrme mopenu
nocTaBLWMKOB / NoKynateneun

MHorvne opraHusauum He paspabaTbiBalOT camMu  MPUNOXEHUS W  CUCTEMbI, a
nprobpeTaroT UX UM UCNOMb3YIOT rOTOBbIE MPOEKTbl C OTKPbITEIM UCXOOHbLIM KOAOM. B
Takux Mogenax nocTaBLMKOB / NOKynaTenen NpoM3BOaUTENbHOCTb SABMSETCS BaXKHbIM
dakTopoMm, TpeOylLwWwmnmM TECTMPOBaAHMS Kak CO CTOPOHbI npofaBua (nocraslumka /
paspaboTymka), Tak U nokynatens (KnueHTa).

BHe 3aBMCMMOCTU OT MCTOYHMKA MPOUCXOXAEHUS MPUNOXEHUS, KIMEHT YacTo oba3aH
NOATBEPANTL, YTO MPOM3BOAUTENBHOCTL COOTBETCTBYET ero TpeboBaHusaM. B cnyyae
nporpammMHoro obecneveHuns, pa3paboTaHHOrO CTOPOHHEW KOMMNaHWen no 3akaay,
TpeboBaHMsA K NPON3BOAMTENBHOCTM U COOTBETCTBYHOLUNE KPUTEPUN MPUEMKN LOIDKHbI
ObITb YKa3aHbl Kak YacTb KOHTpakTa mexay ctopoHamu. B cnyyae COTS-npunoxxeHumn
KMMEHT cam HeceT OTBETCTBEHHOCTb 3a TECTMPOBaHME MPOU3BOAMTENBHOCTM NPOAYKTA
00 pa3BepTbiBaHUA B paboyen cpege.
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4. Uenu TecTupoBaHuUA Npou3BoaANTENIbHOCTU — 475 MUHYT.

KnoueBble crnoBa

CnocobHoCTb cUCTEMBbI K OOHOBPEMEHHOM paboTe, Npodurnb Harpysku, cosgaHue
Harpysku, onepauuoHHbIM MNpouSib, MNSIABHOE CHWXeHWe Harpysks (ramp down),
nnaBHoOEe MOBbILIEHME HArpy3ku (ramp up), cucTtema CUcTem, NPonyckHas CnocOBHOCTb
CUCTEMbI, NaH TECTMPOBAHUS, UMUTaUUSA Nay3bl HA NPUHATUE PELLEHUS U BbINOTHEHNS
aencteus nonb3osatenem (think-time), BupTyanbHbIM Nonb3oBaTenb

Llenn o6y4yeHus

4.1 TlnaHupoBaHue

PTFL-4.1.1 (K4) YcTaHOBUTb LIENN TECTUPOBAHNSA NPON3BOAUTENBHOCTN HA OCHOBE
3Ha4YMMon MHopMaLunn

PTFL-4.1.2 (K4) OnucaTb nnaH TeCTUPOBaHUSA NPON3BOAUTENBHOCTU, YYMUTbLIBAOLLNNA
Lenn Npon3BoANTENbHOCTM AN 3a4aHHOro NpoekTa

PTFL-4.1.3 (K4) Co3gaTtb npe3eHTaunto, NO3BOSISOLLYI0 pa3nnyHbIM rpynnam
3anHTepPeCOBaHHbIX NAL, MOHATb 060CHOBaHME 3annaHMpPOBaHHOIO
TECTUPOBaHUS NPON3BOAUTENBHOCTU

4.2 AHanus, paspaboTka n peanusauus

PTFL-4.2.1 (K2) NpuBecTn npumepbl NPOTOKOSOB, TUMUYHLIX ANS TeCTUPOBAHNA
NPOV3BOAUTENBHOCTU

PTFL-4.2.2 (K2) YSCHUTb NOHATWE TpaH3aKuun B TECTUPOBAHUUN NPON3BOANTENBHOCTU

PTFL-4.2.3 (K4) NpoaHanuanpoBaTb onepaunoHHbIe NPodunm, NCnonb3yemble B
cucteme

PTFL-4.2.4 (K4) Co3gaTtb npodunn Harpy3km Ha OCHOBE onepaumoHHbIX Npodunen
ANSA 3a4aHHbIX Lienen TeCTupoBaHus NPon3BoANTENbHOCTU

PTFL-4.2.5 (K4) NpoaHanuanpoBaTb NPOMYCKHY CNOCOBHOCTb M FOTOBHOCTb CUCTEMBI
K OAHOBpPEMEHHOM paboTe MHOXECTBEHHbLIX NoNb3oBaTernemn rnpu
pa3paboTke TeCcTOB NPON3BOAUTENBHOCTU

PTFL-4.2.6 (K2) YacHuTb 6a30BYyl0 CTPYKTYPY CKpUNTa TECTUPOBaHUS
NPOV3BOAUTENBHOCTU

PTFL-4.2.7 (K3) BbINONHUTL CKpUNTLI TECTUPOBaHUSA NPOU3BOAUTENBHOCTU B
COOTBETCTBUM C NSIAHOM TECTUPOBAHUSA N NPOPUIIAMU Harpy3sKku

PTFL-4.2.8 (K2) YSICHUTb aKTUBHOCTM NOATOTOBKM K BbIMOSTHEHUIO TecTa
NPOV3BOANTENBHOCTU

4.3 BbInonHeHWe TeCTUpPOBaHUA
PTFL-4.3.1 (K2) YSICHUTb OCHOBHbIE aKTUBHOCTW BO BPEMS BbIMOMHEHUS CKPUNTOB
TEeCTUpOBaHUA NPON3BOANTENBHOCTU

4.4 AHanus pe3ynbTaToB U OTYETHOCTb
PTFL-4.4.1 (K4) lNpoaHanusnpoBaTb 1 co34aTb OTYET O TECTUPOBAHUN
NPOM3BOAUTENBHOCTU U MONyYeHHbIX pe3yrnbTaTax 1 BbiBOAax
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4.1 TnaHupoBaHue

4.1.1 TlocTaHoBKa Lenen TeCTMpoBaHuUs NPON3BOANTENBHOCTU

B kauectBe 3anHTEPECOBAHHbLIX J1L, MOTYT BbICTYNaTb KaK MOoJfib3o0BaTesii, TakK WU
npegcraBnuTesnin ObusHeca nnn HOCUTENN TEXHOSOMMMN. PasnunyHble rpynnbl
3anHTEepeCOBaAHHbIX JINL, MOTYT MMETb pas3lyindHble Lesi, CBA3aHHble C TECTUPOBaAHUEM
npon3BoanUTESIbHOCTHU. 3aI/IHTepeCOBaHHbIe JiMya YyCTaHaBlIMBaAKOT UCMNOJ1b3yEMYIO
TEPMUHOJIOTUIO, LUENTN N KPUTEPUN NX OOCTUXKEHUA.

Llenn TectupoBaHusi NpoOU3BOAUTENBHOCTM AOSMKHbI  OTpaXkaTb B3rMNsSdbl  3TUX
Pas3fMyHbIX TUMNOB 3aMHTEPECOBAHHbLIX NuUU. XOpOoWen nNpakTUKon sBnseTcs
pasrpaHMyYeHne Mnonb3oBaTesNlbCKMX M TexHonornvecknx uenen. llonb3oBaTenbckue
LUenu cocpefoTodeHbl B MEpBYD o4vepedb Ha yOOBNETBOPEHWMM LENen KOHEYHOro
nonb3oBaTtens n 6usHeca. Kak npaBuno, nonb3oBartenen mano 3aboTaT TUnbl 06 HLEKTOB
N TO, Kak npogykt noctaenseTcsa. OHM XOTAT NUWb UMETb BO3MOXHOCTb BbIMOSTHATD
HeoOXxoaAnMble UM OENCTBUA.

C Apyroii CTOPOHbI, TEXHOMNOIMYECKNE LIeNM COCPEeAoTOYEHbl Ha 3KCnyaTalMOHHbIX
acnektax M CrnocobHOCTM cUCTEMbl K MacliTabupoBaHMIO, a Takke onpeaeneHuto
YyCNoBUIW, NpPW  KOTOPbIX  MNPOSIBNSETCS  Aerpagjauust  (peskoe  CHUMXKeHue)
NPOU3BOANTENBHOCTU CUCTEMBI.

MaBHble Uenun TECTUPOBaHNA NPOU3BOAUTENIBHOCTU  BKIKOYAKT onpeaeneHune
noTeHumarnbHbIX PUCKOB, MOUCK BO3MOXXHOCTEN Ons ynyydweHunda pa6OTbI CUCTEMbI, U
BblABNEeHMEe HeobXo0ANMbIX U3SMEHEHUN.

Mpu cbope MHpopMaLmM OT 3anUHTEPECOBAHHbLIX NUL, AOMKHbI ObITb NOMNYyYeHbl OTBETHI
Ha crnepyroLLme BONpOChI:

e Kakue TpaH3akLmu O0MmKHbI OyayT BbINOMHATLCS BO BPEMSA TECTUPOBAHUS
NPOM3BOAMTENBHOCTU, U KaKOe BpeMSs OTKNNKa oXxnaaetca?

e Kakne MeTpukn AomKkHbl ObiTb cCOBpaHbl (HaNpUMep, UCNOb30BaHNE NAMSTH,
NponyckHasi CNOCOBHOCTb CETU) U Kakue 3HaYeHUs OXnaarTcs?

e Kakue ynyyweHnsa npomM3BoaMTENbHOCTU OXUOAKTCS NPU NPOBEAEHNN TEKYLLErO
TECTUPOBAHUSA MO CPABHEHMIO C NpeablayLmMMn ntepaunamm?

4.1.2 TlnaH TeCcTnpoBaHUA NpPon3BoanNTENIbHOCTU

e [lnaH TectnpoBaHus nponssoantTenbHocTh (MNTI1) - 3TO AOKYMEHT, KOTOpbIN
co3faeTcs A0 Hayarna TecTMpoBaHUA NMPOM3BOAUTENBHOCTU, N B XO4e ero
npoBeaeHnst MOXeT 06HOBNATbCA. OOLWMI NfaH TECTMPOBAHNS, KOTOPbIN, TakK Xe
kak un [TT1, coaepXxuTt nHopmaumio 0 NIaHMpPOBaHUMN TECTUPOBAHUS, AOSMKEH
ccbinatbes Ha MTIM ([ISTQB_FL_SYL] ISTQB Foundation Level (Core) Syllabus,
Version 2018)

B MNTI gomkHa cogepxaTtbeca cnegyouas nHpopmaums:
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Uenu

Uenn T[T onucebliBatoT  3agayn, cTpatermm U MeToAdbl  TeCTUPOBaHUA
npounssogutensHocTn. OHWM onpefensioT KOMMYECTBEHHbIM OTBET Ha BOMPOC O
NPUroAHOCTN N TOTOBHOCTU CUCTEMbI paboTaTb Nog Harpy3Koun.

Llenn TectupoBaHua

30ecb Onga Kaxgoro Tuna 3anmHTEepPeCOBaHHbIX NUL, NPUBOANTCA MOJSTHBIA CANCOK Lenen
TECTUPOBAHUS, KOTOpPble AOSMKHbI OblTb [LOCTUTHYTbl TECTUPYEMOW CUCTEMOWN (CM.
pasgen 4.1.1).

0O630p cuctembl

KpaTkoe onucaHve TecTMpyemMon CucTeMbl NpefoCTaBUT KOHTEKCT W3MepeHuUs
napameTpoB npousBoauTenbHocTU. [aHHbIn 0630p [ormkeH Bkyatb obuiee
onncaHne OyHKUMOHAaIbHOCTU, TECTUPYEMOM MO, Harpy3Kom.

Tunbl NPpOBOAUMOro TECTUPOBAHUA NPOU3BOAUTENIBHOCTH
MepeuncnsoTca TUNbl TECTUPOBAHUA NPOM3BOANTENBHOCTU (CM. pasgen 1.2) BmecTte ¢
onnucaHneM HasHavYeHUs Kaxxgoro u3 TUnos.

Kputepuu npuemku

TecTnpoBaHve NpPOU3BOAUTENBHOCTU MNpedHasHavyeHo Ang onpeaeneHus CKOpOCTU
OTKMMKa, NPOMYCKHOW CNOCOBHOCTU, HAAEXHOCTM M/Mnn mactabmpyeMocTu CUCTEMBI
npu 3agaHHoOM Harpyske. B uenom, Bpemsi OoTKnuMka npeacTaBnsdeT BaXHOCTb AN
nonb3oBaTesien, NPonyckHas CrnocobHOCTb OTHOCUTCS K cdepe MHTepecoB BusHeca, a
MCNonb30oBaHWe pecypcoB NpeacTaBnsieT WHTEepeC C TEXHUYECKOW TOYKM 3pEeHUs.
Kputepun npuemkn OOSmMKHbI NPeacTaBrisaTe COBOKYMNHOCTb BCEX 3HAYUMMbIX U3MEPEHUN
N OCHOBbIBATbCS Ha:

e [lonHoM nepeyHe Lenen TeCTUPOBaHNS NPON3BOAUTENBHOCTH

e CornaweHusax o6 yposHe obcnyxmsaHusa (SLA)

e OTanoHHbIX NoKasaTensax — Habope 3HayYeHU METPUK, NONTYYEHHOM B
npeablayLlem TeCTUPOBAHUM U UCNONb3YEMOM AN CPaBHEHUS C pe3ynbTaTtamm
METPUK B XoAe TekyLero TectupoaHus. OHM NO3BONSIOT NPOAEMOHCTPMPOBaTb
KOHKpPETHbIE Yrny4lleHnsi NPOM3BOANTENBbHOCTU U/MNKM NOATBEPAUTL OOCTMKEHNE
KpUTEpMEB NPUEMKN TECTUPOBAHUSA NPON3BOAUTENBHOCTU. BO3MOXHO,
notpebyeTcsa cHayana co3gatb Habop 3TanoHHbLIX NOKa3aTenemn Ha OCHOBe
MacCKMpPOBaHHbIX 3Ha4YeHnn 6a3bl AaHHbIX, KOrga 3TO NpeaCcTaBnseTCs
BO3MOXHbIM.

TecToBble AaHHbIe
TecToBble AaHHble NpeacTaBnsAlT cOOOM LUMPOKUIA KPYr AaHHbIX, KOTOpble AOMMKHbI
ObITb ONpefeneHbl nepes TeCTMPOBaHMEM NPon3BoANTENbHOCTU. OHM MOTYT BKMOYaTh:
e YYyeTHble JaHHble Nonb3oBaTenen (HanpuMep, y4eTHble 3anncu, No3BonsLne
BbINOSHWUTL OAHOBPEMEHHY aBTOPU3aLMIO B CUCTEME)
e [laHHble, BBOANMbIE NONb30BaTENAMM (HAaNpPUMep, AaHHbIE, KOTOPbIE
nonb3oBaTenNb AOMKEH BBECTU B MPUIOXEHUN ANS BbINONHEHUSI OU3HEeC-
npouecca)
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e 3Ha4veHunsa n3 6asbl gaHHbIX (Hanpumep, 6a3bl AaHHbIX, NPeaABapUTENbLHO

HanoJSIHEHHOW NHpOopMaLMen, UCNONb3yeMOn NPy TECTUPOBaHUM)
Mpouecc co3gaHnst TECTOBbIX JaHHbIX JOMKEH YYMTbIBATb CreayroLlme acnekTbl:

e BO3MOXHOCTb U3BMNeYeHns Heob6XoaMMbIX AaHHbBIX N3 MPOM3BOACTBEHHOWN
paboyen cpeapl

e UX MMMOPT B TECTUPYEMYIO CUCTEMY

e CO3[aHWe HOBbIX TECTOBbIX AAHHbIX

e CO3[aHVe pe3epBHON KOMUN TECTOBbLIX AAHHbIX, KOTOpPas MOXET OblTb
MCcnonb3oBaHa Ans X BOCCTAHOBMNEHNS MPY NOCMEAYIOLWNX nTepaumsax
TEeCTUpPOBaHUA

e MackuMpoBaHue n obesnuyMBaHue faHHbIX. [laHHaa npakTMka Ucnosb3yeTcs BO
BpeMsa paboTbl C TECTOBbIMU AaHHbLIMU, NOSTYYEHHBIMU U3 NPOU3BOLACTBEHHON
pabouer cpeapl 1 cogepallnmm nepcoHarnbHy0 MHpopMauuio, 1 aBnseTcs
obsizaTtenbHom B cooTBeTCTBMM C «OBLLMM pernameHToOM no 3awmuTe AaHHbIX»
(GDPR). OgHako, npy TeCTUpOBaHMM NPON3BOANTENBHOCTM MacKMpoBaHme
AaHHbIX HECET PUCK, CBSA3AHHbIN C TEM, YTO Takue AaHHble byayT oTnnyaTbCs No
CBOUM XapakTepucTMkam OT UCMONb3yeMbIX B NPON3BOACTBEHHOM paboyen
cpege.

KoHdurypaumsa cuctemsbl
Pasgen MMTI o koHdUrypauum cuctemMbl BKNOYaeT B cebs crieayolyto TEXHUYECKYH
NHopMaLnIo:
e OnucaHue cneundryeckon apxmTeKkTypbl CUCTEMBI, BKINOYasi cepBepbl
(Hanpumep, web-cepBepbl, cepBepbl 6a3 AaHHbIX, 6anaHCMPOBLLMKK Harpy3Kku)
e OnucaHue KaXxgoro U3 CroeB apxXUTeKTypbl (Hanpumep, Cnou NnpeacTaBneHus,
OGM3HEC-NOMMKN, OaHHbIX)
¢ CneumndunyHblie ocobeHHOCTN obopyaoBaHusa (Hanpumep, agpa LMY, O3Y, anckn
SSD, auckn HDD) ¢ ykasaHnem Bepcui
e Cneuundunyeckne ocobeHHOCTM nporpammMmHoro obecneyeHus (Hanpumep,
NPUNOXEHUN, onepaumOHHbIX CUCTEM, Ba3 faHHbIX, CTOPOHHUX CEPBUCOB) C
yKaszaHnem Bepcumn
e BHelwHne cuctembl, B3anmMoLenCcTBYOLME C TECTUPYEMON CUCTEMON, a TakkKe NX
KOHpurypaumm (Hanpmmep, cuctema anekTpoHHON KOMMEPLMK C UHTErpaumen B
NetSuite)
e Homep cbopkn/Bepcrm TECTUPYEMON CUCTEMBI

TecToBOE OKpyXeHue

TecToBOE OKpyXeHMe 4YacTo npeactaBnseTr coboM  U30MMPOBaHHYO  cpeay,
aHanorn4yHyr NPoAyKTUBHOM, HO B MeHbLUMX MacliTtabax. [aHHbin pasgen MTI gomkeH
cogepxatb WHGOpPMaUuK O TOM, Kakmm oOpas3om pesynbTaTtbl TECTUPOBAHUSA
Npou3BOOMTENBHOCTN OyayT 3KCTPanoNMpPOBaHbI Ha MPOAYKTUBHYK cpedy. [Ons
HEeKOTOPbIX CUCTEM €ANHCTBEHHbLIM BO3MOXHbIM BapMaHTOM TECTUPOBAHUS ABNSIETCHA
npoayKkTMBHas cpeda. PUckn TeCTMpoBaHus NPpoM3BOANTENBHOCTM B MOAOBHbLIX Criyvasix
AOSKHbI ObITb NOABEPIHYTHI TLWATENTbHOMY OBCYXAEHMIO.
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NHorga MHCTPYMEHTbI TECTMPOBAHWUS PacrnonoXeHbl BHE TECTOBOW Cpefbl, U3-3a Yero
ANS UX B3aMMOAENCTBUSI C KOMMOHEHTaMW CUCTEeMbl MOryT noTpeboBaTbCsi 0cobble
npaBa Joctyna. [aHHbIi acnekT HeobXoAUMO MPUHATb BO  BHUMaHWE Mpu
KOHpUryprpoBaHUM TECTOBOW cpeapl.

TecTbl NPON3BOANTENBHOCTM TaKKe MOryT MPOBOAUTLCA C OTAESbHbIM KOMMOHEHTOM
CUCTEMbI, KOTOpbIN crnocobeH paboTtatb 6e3 ApyrMx KOMMOHEHTOB. 3ayacTyi 3To
Aellesne, Yem TeCTUPOBaHME BCEW CUCTEMbI, N Takme TeCTbl MOTyT NPOBOANTLCS Cpasy
nocne pa3paboTkn JAHHOrO KOMMOHEHTA.

MHCTpyMeHTbI TeCTUPOBaHUA
[aHHbIN pasgen BkM4YaeT onvcaHue MHCTPYMEHTOB TECTMPOBAaHWUS (B TOM 4Yucre KX
Bepcuii), KoTopble ByayT MCMOMb30BaTbCSA MPW HanucaHuu CKPUNTOB, BbIMNOSHEHWMN U
MOHUTOPWHIE TECTUPOBAHMS NPOU3BOAMTENBHOCTM (CM. rnaBy 5). OBbIYHO STOT CMMCOK
COOEPXKMT:
e UHCTpyMeHT(bl), SMynMpYytoLLMe TpaH3aKuum nonb3oBaTtenein
e UHCTpyMeHTbl, 0becneymBatoLLmMe co3gaHne Harpy3kn U3 HECKOSNbKNX TOYEK
aAPXUTEKTYPbl CUCTEMbI (TOYEK NPUCYTCTBUS)
e VHCTPYMEHTbI MOHUTOPWHIa NPON3BOANTENBHOCTM CUCTEMBI, BKITHOYast
onucaHHble paHee B NyHkTe «KoHUrypauus cuctembl»

Mpodunu

OnepauunoHHble npocunu npeacraBnsaw0T cobon noBTOpSAOLLMECS
nocrnefoBaTenibHOCTU  OEACTBUM  MNPU KOHKPETHOM  MUCMOSIb30BAHUN  CUCTEMBbI.
COBOKYNHOCTb TakMX OMEpPaUMOHHbLIX npodunen npeacrasnser cobon npodunb
Harpysku (4acto mmeHyembln cueHapuem). Ons 6onbwen mHdopmaumm o npodunsx
CcM. pasgen 4.2.3.

3HauYMMble MeTPUKHU

Mpu TecTnpoBaHUN NPON3BOANTENBHOCTU €CTb BO3MOXHOCTb MPOBOAUTL 3HAaYUTESbHOE
KONMMYeCTBO U3MepeHun n cobupaTb OOMbLIOE KOMMYECTBO METPUK (CM. rnasy 2).
OpHako, BbINOSTHEHNE U3BBLITOYHOrO KONMYeCcTBa 3aMepoB MOXET 3aTPyAHUTbL aHanus, a
TaKkKe HeraTMBHO OTPa3UTbCH Ha (PaKTUYECKOW MPOM3BOOUTENBLHOCTU MPUnoxeHus. Mo
3TMM NPUYMHAM BaXHO OrnpefennTb 3amepbl U MeTpukn, Hanbonee 3HavyMMmble ANg
AOCTUXKEHUA Lenen TeCTMpoBaHUs NPou3BOaNTENBHOCTN.

Cnepyrowas Tabnuua, 6onee nogpobHO paccMoOTpeHHas B pasgene 4.4, nokasbiBaeT
Habop MeTpuk, Hanbornee xapaKTepHbIN Ansi TECTUPOBAHUSA U MOHUTOPUHIa
Npon3BOAMUTENBHOCTU. B KOHKPETHOM NPOEKTE ANst 3TUX METPUK AOMMKHbI ObiTb 3a4aHbl
LeneBble 3HAaYEHMS.
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MeTpukn nponsBoanTeNIbHOCTH
Twvn MeTpuka
CraTtyc TecT npongeH, KofiM4yecTBo BUPTYarbHbIX
BUPTYyanbHOro nosfib3oBaTternemn
nonb3oBarens TecT He NponaeH, KONMYeCTBO BUPTYaSbHbIX
nonb3oBarternemn
Bpemsa oTknuka MwuHUMansHoe 3HavYeHune
TpaH3akuum MakcumanbHoe 3HayYeHne
CpepHee 3HayeHue
90% nepueHTUNb
TpaH3akuum B BbinonHeHo ycnewHo, TpaH3akumi/cek
cekyHay BbinonHeHo HeycnewHo, TpaH3akumi/cek
CyMmapHO€e KONn4ecTBo, TpaH3aKLumii/cek
3anpochl 3anpocoB B CeEKyHAOyY
(Hanpumep, Kk *  MuHMManbHoe 3HayYeHne
Gase faHHbIX UM | = MakcumarbHoe 3HaueHne
Ha web-cepBep) |« CpepHee 3HauyeHue
= WToro
MponyckHas But B cekyHay
CnocobHOCTb *  MwuHMManbHoe 3HayeHue
= MakcumanbHoe 3HayeHne
= CpefgHee 3HayeHue
= Wtoro
HTTP otBetoB B | OTBETOB B CEKYHAY
CeKyHay *  MuHMManbHoe 3HayYeHune
= MakcmmanbHoe 3HayYeHue
= CpepgHee 3Ha4yeHne
= Wtoro
Koabl coctosiHna HTTP-cepBepa
MoHUTOpPUHI NPOU3BOANTENBHOCTU
Tvn MeTpuka
YTunusaums LeHTpanbHOro | %  UCMNonb30BaHWUS  LIEHTparibHOro
npoueccopa npoueccopa
Mcnonb3oBaHue namsatu % McnonNb3oBaHMA SOCTYMHOW NAMSATK

Pucku

Puckn moryT BKntoYaTb Kak OrpaHU4YeHns caMmoro TeCTMpoBaHUA NPOU3BOANTENBHOCTH,
Tak W (pakTopbl, HEe OTHOCAWUMECA K HEeMy HenocpeacTBeHHO (Hanpumep,
HEBO3MOXHOCTb 9MynMpoBaTb WHTEP(MENCHl BHELLUHUX CUCTEM, HEeAOCTaTOYHYIO
HarpysKy, HeBO3MOXXHOCTb MOHUTOPUHra cepBepoB). Puckn Takke MoryT 6biTb Bbi3BaHbI
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OrpPaHUYEHUSIMN TECTOBOIO OKPYXXEHMS (Hanpumep, HeAoCTaTOYyHOE HamnoSIHEHWUe
AaHHbIMW, YMEHbLUEHHbIN MacwTab TecTOBOro OKPY)XEHUSI MO OTHOLWIEHU K
npon3BoACTBEHHON paboyen cpeae). bonee nogpobHas MHopmMaLma O BUAAxX PUCKOB
pa3melleHa B pasgenax 3.2 n 3.3.

4.1.3 KoMMyHUMKaUusa Npu TECTUPOBAHUN NPOU3BOAUTENBHOCTH

TecTnpoBLLKK JOJKeH ObITb crnocobeH J0X004YMBO 06BACHUTL BCEM
3aMHTEPECOBaHHbLIM IMUAM NoAXo4 K TeCTUPOBAHUIO MNPOU3BOAUTENBHOCTU U Te
AENCTBUS, KOTOpble HEeobXoOMMO OCyLEeCTBUTbL (MOAPOBHO oOnucaHHble B MnaHe
TECTUPOBAHUSA NPOUN3BOAMTENBHOCTIN). 3anHTEPECOBAHHbIE NMLA, KOTOPbIM MOXET BbITb
agpecoBaHO NogobHOe OOBLACHEHWE, MOryT CUbHO pasnuMyaTbCs B 3aBUCMMOCTU OT
TOro, Ha 4YemMm 6onblle COCPeOOTOMEHO WX BHMMaHME — OT WHTepecoB Ou3Heca u
nonb3oBaTenien 40 UHTEPECOB TEXHOMOMM N pa3paboTKu.

3anHTepecoBaHHbIe Nuua co CTOPOHbLI OU3Heca
Mpyn KOMMYHWMKauUMmM C §nMuaMu CO CTOPOHbl ©Ou3Heca HeobxoaMMO y4uUTbiBaTb
cnegyrowme oakTopsbl:

e 3aunHTepecoBaHHbIX UL, CO CTOPOHbI BU3HEcCa He CUNBbHO MHTEPECYHOT pasnmyuns
Mexay  YHKUMOHANbHbIMWU U HEYHKLUMOHAIbHBIMW  XapaKTepuUcTMKamm
KayecTBa.

e TexHun4yeckne BOMPOCHI, KacarLMecs MHCTPYMEHTOB TECTUPOBAHUS, CKPUMNTOB U
CO3[aHus Harpy3kn, UMerT BTOPOCTENEHHOE 3HAYEHME.

e [lomkHO ObiTb YETKO YCTaHOBIEHa CBA3b MEXAYy PUCKaMu MpoaykTa U Lensmu
TECTUPOBAHUS NPOM3BOANTENBHOCTM.

e 3aunHTepecoBaHHble NMuUa AO0IMKHbI OblTb ICHO OCBEOOMIMEHbI O COOTHOLLEHUN
CTOMMOCTW  MNSIAHMPYEMOrO TECTUPOBAHUS  MPOM3BOAUTENTBHOCTM U TEM,
HACKONbKO MNPUMEHUMbIMKM OyayT ero pesynbTatbl Afs MNPOU3BOLCTBEHHON
paboyen cpeapbl.

e [lomkHa ObiTb OGCy)XaeHa MOBTOPAEMOCTb MII@HMPYEMbIX TECTOB. TshKeno nu
OyaeT NOBTOPUTbL AaHHbIW TECT, UK 3TO NOTpedyeT MUHUMANbHbLIX YCUNUN?

e [lomkHbl ObiTb 06CYyXOeHbl puckn npoekta. OHM BKNIOYAKT OrpaHuUYeHuss u
3aBUCMMOCTW, KacaroLmnecs opraHmsaLumm TectoB, TpeboBaHuin MHPPaACTPYKTYpbI
(Hanpumep, obopyaoBaHWs, WHCTPYMEHTOB, AAHHbIX, TECTOBOIO OKPYXEHUS,
pPecypcoB) U 3aBUCUMOCTM OT OTBETCTBEHHOIO NepcoHana.

e Heobxognmo obecneuntb, 4TOObl 3aMHTEPECOBaHHbIE §MUA CO CTOPOHDI
B6usHeca mnmenn obulee npeacTaBneHMe O OEWCTBUSAX, NpeanpuHMMaeMbiX B
pamKax Harpy3o4yHOro TeCTUpOBaHus, a Takke 06 OCHOBHOM nnaHe pabor,
coepaLlem CTOMMOCTb, pacnucaHne n KOHTPOJibHbIE TOYKM (CM. pa3gensl 4.2 n
4.3).

3anHTepecoBaHHbIe NIULA CO CTOPOHbI TEXHONOIMM
Mpun 0o6LEHUN C 3anHTEPeCcoBaHHLIMU fULAMN CO CTOPOHbI TEXHOMOMMIA HEo6GXoanMo
yuynTbiBaTh criegytolime dakTopsbi:
e [lomkHbl OblTb BbISICHEHbI NNaHMPYyEMbIi NOAXod K CO34aHUK HeoBXOoAUMbIX
npodpmnen Harpysku 1 oxunaaemasi BOBNe4YeHHOCTb 3aMHTEPECOBaHHbIX ML,
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e [lomkHbl ObITb AeTanbHO OOBbACHEHbI 3Tanbl NOArOTOBKU U BbINOMHEHUS TECTOB
NpPOu3BOOMTENBHOCTU C  LUENb  OTPaXeHus  B3aMMOCBS3M  Mpouecca
TECTUPOBAHUS C apXUTEKTYPHBIMU PUCKaMM.

e [omxHbl 6bITb 0O6CYyXOeHbl AencTBusi, HeobxoouMmble ONA MNOBTOPSAEMOCTU
TectoB. OHM MOryT BKMOYaTb KaK oOpraHuM3auuMOHHble acnekTbl (Hanpumep,
y4yacTue OTBETCTBEHHbLIX COTPYAHUKOB), TaK U TEXHUYECKME.

e B cnyyasix, Korga TeCTOBbl€ OKPYXXEHUS ABNAKTCSA MCNOSb3yeEMbIMU COBMECTHO,
AOMMKHO OblTb  BblpaboTaHO cornacoBaHHOE pacnucaHue, 4tobbl  ObiTb
YBEPEHHbIM, 4YTO pes3ynbTaTtbl TecTa He noABepranucb HeratMBHOMY
BO3OENCTBUIO.

e [lomkHO OblITb 0OCY)XOAEHO W corfacoBaHo ocnabneHne noTeHuManbHOro
BO3AENCTBUS Ha paboTy pearbHbIX MNONb3oBaTenen B cryvasx Heo6XoaAMMOoCTH
npoBeaeHnst TECTUPOBAHUSA NPON3BOAMTENBHOCTU Ha NPOAYKTUBHOWM cpeae.

e 3auHTepecoBaHHble JfiMUa CO CTOPOHbl  TEXHOMOMMA  OOSDKHbI  YETKO
npeacTaBnATb, BbINOMHEHNE KaKMX 3a4auy U B KAKOe BPEMS OT HUX OXMaaeTcs.

4.2 AHanuna, paspaboTka u peanusaumus

4.2.1 Tvinn4Hble KOMMYHUKALIMOHHbIE MPOTOKOSbI

KOMMyHMKaLMOHHbIE MPOTOKOSMblI onpeaensT Habop npaBwun  obuweHus  mexay
KoMnbloTEpamMun 1 cuctemamu. [ns paspaboTku Hagnexawmux TeCToB, HaLENeHHbIX Ha
KOHKpPETHbIE YacTh CUCTEMbI, HEO6XOANUMO MOHMMaHWe NPOTOKOJOB.

MHoOrme KOMMYHWKAUMOHHbIE MPOTOKOMblI OMMCaHbl YPOBHAMM Ba3oBon 3TanoHHOM
MOAENM B3anMoaencTensa oTkpbiTbix cuctem (Ceteson mogenu OSI, cm. ISO/IEC 7498-
1), HO HeKoTOpble MPOTOKOSbI OCTAKTCA 3a pamMkaMu 3ToM MoAenu. B TecTupoBaHuu
NPOM3BOAMTENBHOCTM Yallle BCEro WCMOMb3YKTCH MPOTOKOMbl, COOTBETCTBYOLME
YPOBHAM C 5 (ceaHCOBbIN YypoBeHb) Mo 7 (NpuvknagHou YypoBeHb). LUupoko
pacnpocTpaHeHbl crneayoLme npoToKONbI:

e [lna 6a3 gaHHbIXx — ODBC, JDBC, nponpueTapHble NPOTOKONbI NOCTaBLMKOB 6a3

AaHHbIX;

o [1na Be6-npunoxenunn — HTTP, HTTPS, HTML;

e [Ina Beb6-cnyx6 — SOAP, REST

Boobuwe rosopsi, ypoBeHb mogenu OSI, Ha KoTopom Gornblue Bcero cgoKycupoBaHO
TECTMPOBaHNE NPOU3BOAUTENBHOCTU, OTHOCUTCA K YPOBHIO TECTUPYEMOW apXUTEKTYPbI.
Hanpumep, npu TecTMpOBaHWM  HEKOTOPOM  HU3KOYPOBHEBOW  BCTpavMBaemoWn
apXUTEKTYpPbI B LEHTPE BHMMaHUsA 6yayT 6onee HM3kmMe Homepa ypoBHen mogenu OSI.

[lononHUTEnNLHO B TECTUPOBaAHUN NPON3BOANTESIbHOCTU NCNOJ1b3YIOTCA.

e CerteBble npoTtokonbl — DNS, FTP, IMAP, LDAP, POP3, SMTP, Windows
Sockets, CORBA;

e [1ns mobunbHbIx npunoxeHun — TruClient, SMP, MMS;

e [Insa cuctem c yganéHHeim goctynom — Citrix ICA, RTE;
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e [Insa cepBUC-OpPUEHTUPOBAHHOM apxuTekTypbl — MQSeries, Be6-crnyx0bi.

[MoHMMaHWe apXUTEKTypbl CUCTEMbI B OOWMX 4epTax HeobXoaAMMO, MNOCKOMNbKY
npoBefeHne TeCTOB NPON3BOANTENBHOCTM BO3MOXHO Kak AS18 OTAeNbHbIX KOMMNOHEHTOB
CUCTEMbI, TaK U AN CUCTEMbI B LENOM Npu NpOBEAEHUN CKBO3HOIMO TeCTUpoBaHus. B
TPaaVLUMOHHBIX [BYXYPOBHEBbLIX MPUIOXEHUAX, MOCTPOEHHbIX MO KIMEHT-CepBEPHON
MO4Eenn, B KaveCTBe «KMMEHTa» BbICTynaeT rpaduyeckun nonb3oBaTenbCKui
NHTepEenCc 1 OCHOBHOWN MONb30BaTENbCKUA MHTEPdENC, a «cepBepom» sBrnseTca 6asa
AaHHbIX, paboTatowas Ha cepsepe. [Ana pgoctyna Kk ©6ase AaHHbIX NoAo6HbIE
NPUIOXEHNA UCMNOMb3YKT Takue npoTokonbl, kak ODBC. C passutuem Beb-
NPUNOXEHUA WU MHOFOYPOBHEBbIX apXuTekTyp, B o00paboTke uHdOpmauuu,
oTobpakaemon B Bpaysepe nonb3oBaTens, MOXeT ydacTBoBaTb H60SbLIOE KONMYECTBO
cepBepoB.

Heobxoanmo noHMMaTtb, Kakon NPOTOKON crnefyeT UCNonb3oBaTb B 3aBUCMMOCTU OT
TOro, Kakon KOMMOHEHT noaBepraeTcs TecTMpoBaHuo. Hanpumep, ecnv npoBoguTcA
CKBO3HOE TECTUpOBaHWE C aMynsAuMen [OencTBurM nonb3oBaTens B Opaysepe,
npumeHsietca Beb-npotokon, Hanpumep, HTTP/HTTPS. Takum o6pa3oMm MOXHO
abcTtparmpoBaTbCsi  OT  B3auMOOEWCTBMSA C  rpadmyeckum  nHTepdencom u
CKOHLIEHTPUPOBAaTLCS Ha B3auMOAeNCcTBMM N paboTe cepBEPHON YacTU NPUMOXKEHUS.

4.2.2 TpaHsakumm

TpaH3akumen HasblBaeTCAa COBOKYMHOCTb [LEWCTBUNA, BbINOMTHAEMbIX CUCTEMON C
MOMEHTa Havana OAHOr0 WM HECKOSIbKMX npoLeccoB A0 MOMeHTa ero (ux)
3aBepueHns. Bpems, 3a KoTopoe TpaH3akumsa 3aBepluimnacb (Takke HasblBaemoe
BpeMEHEM OTKIMKa), namMepsieTca Ansi OLEHKN Npon3BoauTenbHOCTN cucTemMbl. B xoae
TECTUPOBaHMA  NPOU3BOAMTENBHOCTM  3TU  WU3MEPEHUA  UCMNOMb3yKTCAa  Ans
NoeHTUMMKaUNN KOMMOHEHTOB CUCTEMbI, KOTOpPbIE HYXOAKTCA B KOPPEKTUPOBKE UMK
onTuMmusaumun.

OMynupyemble TpaH3akuumM MOryT BKMOYaTb Maysbl, 4TOObl 6Gonee peanncTUyHO
OoTpaxaTb BpeMs, KOTopoe TpebyeTcss peanbHOMY MOMb30BaTENO ANS BbINOSIHEHUS
Kakoro-nnbo aencteus (Hanpumep, HaxaTtus kHonmku «OTtnpaBuTby»). Obuwee Bpems
TpaH3aKkuumn COCTaBnAT CyMMa BPpeMEHM OTKINNKA TpaH3aKuumn U Takux nays.

[aHHble O BpemMeHM OTKNMKa TpaH3akuuMuM, cobpaHHble B Xxode TecTa
NPOM3BOANTENBHOCTU, OEMOHCTPUPYIOT U3MEHEHNSI BPEMEHU OTKIIMKA B 3aBUCUMOCTU
oT 0bbéma co3gaBaeMon Harpys3ku. AHanm3 BpeMeH OTKIMKa MOXeT He OBHapyXuTb
yXyOLWeHUs MO Harpy3koW, B TO BPEMS KaK Apyrve nokasaHuws OyayT ykasbiBaTb Ha
3HaunTenbHyo aerpagaumnio. C NOMOLLbIO YBENNYEHUS HArPy3Kkn U U3SMEPEHUSI BPEMEHU
BbIMOSIHEHUSA TPaH3aKUMA CTaHOBUTCA BO3MOXHbBIM BbISIBUTb MPUYMHY  YXYALIEHUS
NPON3BOANTENBHOCTM.

BO3MOXHbI Takke BIOXEHHble TpaH3akuMM, YTO MO3BONseT WU3MepsATb BpeMs
BbIMNOSTHEHMS KaK OTAErNbHbIX AENCTBUIN, Tak M UX COBOKYMHOCTU. OTO MOXET ObITb
MCMosnb30BaHO, Hanpumep, nNpuv UCCrNeaoBaHUM MNPOU3BOAUTENBLHOCTU  CUCTEMBI
NMPUHATUS 3aKa30oB 4Yepe3 MHTepHeT. TeCcTUMPOoBLUMKA B TaKOM Cry4ae WHTepecyeT Kak
ANWUTENBHOCTb KaXaoro OTAENbHOro Lara npoluecca CoBeplLUeHus 3akasa (Hanpumep,
noucka ToBapa, AoGaBneHWss ToBapa B KOp3WHY, onnaTtbl ToBapa, MOATBEPXOEHWS
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3aKasa), Tak U BecCb MPOLIECC OT Hayana W [0 KoHua. BrnoxeHHoCTb TpaH3akuuii
no3eossieT cobpaTb Bce He0OX0AUMbIe AaHHblE B OAHOM TecTe.

4.2.3 OnpegeneHne onepaunmoHHbIX npodunen

OnepaumnoHHble NPOUIN XapakTepusyrT pasnuyHblie WabnoHbl B3aMMOOENCTBUA C
NPUOXEHNEM KaK Monb3oBaTenen, Tak U KOMMOHEHTOB MHbIX cucTeM. [Ona ogHoro
NPUNOXEHNA MOXET ObiTb OnpeaeneHo HEeCKONbKO OMnepaunoHHbIX npodunen. N3 umx
coyeTaHuss Cco3[aéTcs Kenaembi Npodunb Harpy3knm Ons OOCTMXKEHUSI KOHKPETHbIX
uenen TeCTMpoOBaHUs NPOU3BOANTENBHOCTY (CM. pa3aen 4.2.4).

B HacTosilem pasgerne paccmaTpuBalroTCa Criefylolne OCHOBHbIE Lwarn onpeaeneHuns
onepaumoHHbIX NPodUnen:

1. OnpepgeneHne He0H6XOAMMBbIX OAHHbIX,
2. COop AaHHbIX U3 OOHOMO UIM HECKOSTbKNX MCTOYHUKOB,
3.  AHanus nHgopmaumm ona KOHCTPYMpoBaHMS NPOodUna NCNOSb30BaHNA.

OnpepeneHne Heo6xoAUMBIX AAHHbIX

B cnyyasx, korga ¢ TecTMpyeMom CUCTEMOM B3auMOLEWCTBYIOT nosb3oBaTenu, Ond
MOAENMPOBaHNUS UX OMepauuoHHbIX Npodunen (Toro, Kak OHW B3aUMOLEWCTBYIOT C
cucTemomn) Heobxoanmo cobpaTtb Unn AaTb NPUMEPHYIO OLEHKY CneayrLwmnX AaHHbIX:

e PasnuyHble TUNbI NoNb3oBaTeNen n nx ponu (Hanpmumep, oObIYHbIN
nofib3oBaTtesib, 3aperMcTpUpoOBaHHbIN y4aCTHUK, aaMUHUCTpaTOP,
nofib3oBaTesibckas rpynna ¢ NpuBUIernsmn).

e PasnuyHble TUNUYHbIE 3a4a4n, KOTOPbIE BbIMOSHAKT 3TK NONb3oBaTenu/ponu
(Hanpumep, NpocMoTp MHopMaLumn, pasMeLLEHHON Ha BeG-caliTe, MOUCK
onpeaenéHHoro Toeapa Ha Beb-canTe, BbINOMIHEHME AENCTBUIN, XapaKTePHbIX
TONbKO AS191 KOHKpEeTHOW ponun). CnegyeTt OTMETUTb, YTO Takne 3agaudun
onTMMaribHO MOAEenMpPoBaTh Ha BbICOKOM YpOBHE abCcTpakumm (Hanpumep, Ha
YypOBHE BU3HEC-NPOLIECCOB UMM BaXKHbIX MONb30BaTENbCKNUX UCTOPUNR).

e OueHuTb KONNYECTBO Nosib3oBaTenen Angd Kaxaon ponu Unu sagadv B eAnHULY
BpeMEHU B 3afaHHbI nepuog. ATa nHpopmaums Takke byaeT nonesHa
BMOCNEeACTBUM MPU NOCTPOEHUM NPOdOUNEN Harpy3Ku.

C6op AaHHbIX
BblweonucaHHble AaHHbleE MOXHO cobpaTb M3 pas3nNUYHbIX MCTOYHUKOB:

e [IpoBegeHne NHTEPBLIO MNU CEMUHAPOB C 3aUHTEPECOBAHHBIMM NULIAMM,
Hanpumep, BragensuamMmm NpoaykTa, MeHeapkepamu no npogaxam m
(noTeHuunanbHbIMWN) KOHEYHBIMM NONb3oBaTensMu. Takoe obLieHre 3a4acTyto
oOHapyXMBaeT OCHOBHbIE MOJIb30BATENbCKME ONEPALMOHHbIE NPOUIN 1 AAET
OTBETbl Ha PyHOaMeHTasbHbIM BONpocC — « 118 Koro npeaHasHayeHo 3To
NPUIOXEHNE?»
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o  OyHKUMOHanNbHas cneundukaums n TpeboBaHns (Mpy HaNUYUKN) ABNAOTCS
LeHHbIM UCTOYHMKOM MHGOpMaumm 06 oXXnagaembiX TUNUYHBIX CRydYasax
MCMOnb30BaHWs, YTO TaKXKe MOXET NOMOYb MAEHTUMPUUMPOBATL TUMbI
nonb3oBarernien n ux onepauynoHHble npodunu. B cnyyasx, korga
JyHKUMOHarbHasa crneundukauna cpopmynupoBaHa B BUAE Norb30BaTeNbCKNX
NCTOPUIN, CTaHOAPTHbBIN popmaT NO3BOSISET HEMEOIEHHO MaeHTUULMpoBaTb
TUNbI NONb3oBaTeNen (TO eCTb «Kak <TUM Nosib30BaTens>, 1 Xo4y <HEeKUM
YyHKUMOHanN>, 4Tobbl <uenb>). AHanorm4yHbLIM o6pasom B gnarpaMmmax u
OMUCaHUAX cnyyas UCNoNb3oBaHNA Ha YHUPULMPOBAHHOM S3blKe
mogenuposaHua UML onpenenseTca «akrop».

e ViccnepgoBaHue AgaHHbIX 06 MCNONBb30BaHUN aHANOMMYHbIX NPUOXEHUI U cOop
METPUK TaKKe MOXeET MOMOYb B MAEHTUMKaUUN TUNOB Nosib3oBaTenemn u
dopMmUpoBaHUKN NepBOHaYasrbHbIX OXUOAHUW YMcna nosib3oBaTenen.
PekomeHayeTca ncnonb3oBatb aBTOMaTn4eckn cobmpaemble gaHHbIe
(Hanpumep, B MHCTPYMEHTE afMUHUCTPUPOBaHNA Beb-macTepa), B HaCTHOCTH,
norn MOHUTOPUHra n cobnpaemble AaHHblE 06 MCNONbL30BaHUN
3KCnnyaTnpyemMomn B HacTosiLee BpeMSA CUCTEMbI, HA CMEHY KOTOPOUW NpuaeT
HoBas.

e HabniogeHuwe 3a noBegeHnem nNonb3oBaTenen Npu BbIMOSTHEHUM KOHKPETHbIX
3a7aud B MPUMOXKEHNM MOXET HAaBECTM Ha TUMNbl ONepaLMOHHbIX Npodunen,
KOTOpble HeobXxo4MMO MoLenMpoBaThb ANA TECTUPOBAHUS NPON3BOANTENBHOCTW.
PekomeHayeTca KOOpAMHUPOBATL 3Ty AEATENBHOCTb C NaHMPYEMbIMU TECTaMM
NpaKTU4YHOCTU (OCOBEHHO ecnn B pacnopsikeHnn nmeetca nadoparopus
NPaKTUYHOCTN).

MocTpoeHue onepaunoHHbIX Npodunen
Mpouecc wnaoeHTUUKAUMM M MOCTPOEHUS ONepauuoHHbIX npodunen CcocTouT wu3
crneayroLmnx 3Tanos:

e [lpMHMMaeTCcs NoAXo4 «CBepXy BHU3Y». M3HavYanbLHO onpeaenstoTcs
CPaBHUTENBHO NPOCTLIE U LUMPOKME ONepaLMOHHbIE NPOdUIN, KOTOPLIE B
AanbHeNnLWeM yTOUHATCS U CYXKatoTCs TONbKO B Crlydae, ecnmn 3T1o Heobxoanmo
AN JOCTUXKEHUS Liefier TeCTUPOBaHUS NPOM3BOAUTENBHOCTY (CM. pa3gen 4.1).

e KoHKpeTHble nonb3oBaTtenbckue Npodmnm MoryT 6biTh BbibpaHbl B Ka4ecTBe
0COBOEHHO BaXHbIX 451 TECTUPOBAHUS NPOM3BOAUTENTbHOCTU, ECIN OHU
BKIOYAOT 3a4a4u, KOTOPbIE BbINOSHAKTCA YacTo, TPeOYT BbINONMHEHUS
KPUTUYECKUX (BBICOKOPUCKOBBIX) UM MHOTOYMCIIEHHBIX TPAH3aKUMI Mexay
pas3nNUYHbIMM KOMMOHEHTaMM CUCTEMBbI, UNN NOTEHUMANbLHO TPebyYOT nepegayn
Oonbwnx 06BHEMOB AaHHbIX.
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e OnepaumnoHHble NPOUNN aHANU3MPYHTCA N YTOYHSKOTCA C Y4acTUEM OCHOBHbIX
3anHTepeCcOBaHHbIX NUL, Nepes UxX NCNonb3oBaHMEM B CO3AaHUN npodunen
Harpy3ku (cm. pasgen 4.2.4).

TecTupyemass cuctema He Bcerga MoOABEpPraeTcsl Harpyske oOT  Monb3oBaTenen.
OnepaumoHHble nNpocunM  MOryT Takke noTpeboBaTbCs NpU  TECTMPOBAHUM
NPOU3BOAUTENBHOCTU  CUCTEM  Ccrneaylowux TunoB (obpatuTe BHUMaHME, YTO
NPUBOAMUTCS HE MCYEPMbIBAOLLUIA CMMCOK):

Cucrtema nakeTHoM o6paboTkm 3apgaHumn

B gaHHOM criyyae OCHOBHOW MHTEpEC npeactaBnsdeT MNponyckHasi CnocOBHOCTb Takowm
cuctembl (cMm. pasgen 4.2.5) n eé cnocobHOCTb BbINONHUTL paboTy 3a 3agaHHOE BPeMS.
®PyHKUMOHaNbHbIE MPOMUNM COCTaBNAKTCA, UCxoass U3 TUNOB 00paboTKn, KoTopble
TpebytoTca OT npoueccoB naketHon obpaboTkn. Hanpumep, onepaumoHHblie Npodunu
CUCTEMbI TOProBMM UeHHbIMM BymMaramu (Kak nNpaBuio, Takue CUCTEMbl BKNHOYaOT
006paboTKy TpaH3akuun B WHTEPaAKTMBHOM peXxmnme Hapsgy C naketHou obpaboTkomn)
MOrYT OTHOCUTBLCS K NIATEXHbIM TPaH3aKUMaM, NPOBepKe YYETHbIX JaHHbIX, NPOBEpKe
COOTBETCTBUSA  OMPEAENEHHbIX BUOOB  OMPXEBbIX  TpaH3akumn  TpeboBaHWUsIM
3akoHogartenbcTBa. Kaxabil M3 3TUX OnepauMoHHbIX npodunen npegnonaraet
pasnnMyHyo ob6paboTKy TOW UMM MHOM LiEeHHOW Bymarn 3agaHnem naketHorm obpaboTku.
BbileonncaHHblie waru noeHTndurkaumnmn ornepaumoHHbIX npodunen ans
WNHTEPAKTUBHbIX MONb30BATENbCKMX CUCTEM MOTYT ObiTb UCMOMbL30BaHbI U B KOHTEKCTE
nakeTHon ob6paboTku.

Cucrtema cucrem

KOMMOHEHTbI B MHOrOCUCTEMHOWN cpeae (KoTopasi MOXET TakKe sIBNSATbCS BCTPOEHHOWN)
obpabaTbiBaloT pasfiMyHble TUMNbl BBOA4A AaHHbLIX OT APYrnX CUCTEM UNN KOMMOHEHTOB.
B 3aBMCMMOCTM OT CYWHOCTU TECTUPYEMOW CUCTEMbI, 3TO MOXET MpPMBECTU K
HeobXoAMMOCTN MOOENNPOBaHUA HECKONbKUX pasfMyHbIX OnepauuoHHbIX npodunen
ANS MOMHOro npeacTaBneHns TUNOB BBOAA OT TakMx cuctem. [na 3Toro MoxeTr
noTpeboBaTbCA NpoBeAeHME AeTanbHOro aHanunsa (Hanpumep, cogepXxumoro dygepos
namsaTM W o4yepeden) COBMECTHO C CUCTEMHbIMM apXMTEKTOpPaMM Ha OCHOBE
cneuundukaummm CMCTeMbl U MHTEPEENCOB.

4.2.4 CospgaHue npodunen Harpyskm

Mpodomnb Harpyskm onucbiBaeT akTUBHOCTb, KOTOPOM MOXET MNOABEPrHyTbCH
TECTUpYEMbI KOMMOHEHT WM cuctema B Xxoge akcnnyataumm. OH COCTOUT U3
onpeaeniEHHOro 4Yncna CywHOCTEN, BbINOSTHAKLWMX OENCTBUS, BXOAALWME B 3a4aHHbIN
ornepaumoHHbIN NPOdUrb, B TEYEHNE KOHKPETHOro BpemeHu. Korga Takume CyLHOCTU
ONMUETBOPSAIOT  nosib3oBaTenen, UX OObIKHOBEHHO Ha3blBalT  «BUPTyanbHbIMU
nonb3oBaTeENAMM».

OcHoBHasi uHGoOpMaLUusi, Heobxooumasi [Ons  cOo3daHuMst  peanucTUYHOro U
BOCMNPOM3BOAMMOrO NPOMUIS HArpy3Ku:

e Llenb TecTpoBaHUsi NPOM3BOAUTENBHOCTU (HANPUMEpP, OLEHUTL NoBeaeHne
CUCTEMbI NPV CTPECCOBOW Harpyske),

e OnepaumnoHHbIe Npodmnun, KOTopble TOYHO NPEACTABNAT TUNWUYHbIE CryYaun
NCNonb30BaHWs cUCTeMbI (CM. pasgen 4.2.3),
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e VI3BecCTHble NpobremMbl, CBA3aHHbIE C NPOMYCKHOM CNOCOBHOCTLIO UK
ofHOBpeMeHHon paboTon B cucteme (cM. pasgen 4.2.5),

e Konun4yecTBO BbINOSTHEHUIW Onepaumini U UX pacnpegerieHne BO BPpEMEHN,
Heobxogmmoe ansa cosfgaHusa Tpebyemon Harpysku Anst TECTUPYEMON CUCTEMBI.
TunuyHble Npumepsb:

o [MnaBHOEe noBbILEHME Harpy3kn: NOCTeNeHHoe yBenuyeHne (Hanpumep,
nyTém gobasneHns no ogHOMY BUPTyarbHOMY NOMb30BaTENO pa3 B MUHYTY)

o [lnaBHOE CHWXeHWe Harpy3ku: NoCTeNeHHoe yMeHbLUEHWUEe Harpy3Kku
Pe3koe nsmeHeHue Harpyskn: MOMeHTanbHoe U3MEeHeHNe Harpysku
(Hanpumep, nyTém gobasneHns 100 BUpTyanbHbIX NOMb3oBaTeNen pa3 B 5
MUHYT).

o 3apgaHHOoe pacnpegeneHve (Hanpumep, 06bEM Harpysku aMmynupyeT SHEBHOW
NN CE30HHbIN LUNKN).

Cnepylowmii npyMep AEMOHCTPUpYET MOCTPOeHWe Npodusst Harpysku Ans co3gaHus
CTPECCOBbIX YCMOBWUMA (HA YPOBHE OXWOAEMOW MaKCUManbHOW Harpysku, KOTOPYH
MOXET BblAep)XaTb CUCTEMA, UIN CBbILLE HEro) AN TeCTUPYEMOI CUCTEMBI.

Moneaoeatenw

200 Mpodune Harpyakn no
npodnio ncnone3oBaHnA N2 1
100
0
I | I | | |
6PM TPM 8PM aPM 10PM 11PM 12PM
MoneaoBarenn
MNpotwne Harpyakn no
300
Npo@UNH UCNONE30BaHWA N2 2
200
100
0 I
6PM TPM 8PM 9PM 10PM 11PM 12PM
Noneaoearenn
400 Mpotune Harpyakn "Crpecc”
MakcumaneHan
300 | TunuuHaA Harpyaka
200
100
0 1 | 1 | | ]
GPM TPM BPM 9PM 10PM 11PM 12PM

PucyHok 1: Nprmep NOCTPOEHUsT «CTPECCOBOro» Npoduna HarpysKku.

B BepxHen 4actm pucyHka u3obpakéH npodunb Harpysku, COCTOSALMIA M3 OAHOM
CTyneHu, Ha KoTopon BBog coBepwatoT 100 BMpTyanbHbIX MonNb3oBaTenen. 3Tu
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BUpPTyarbHble MOMNb30BaTENN BbINOSHAT OEACTBUA, onpeaesiéHHble B onepaunuoHHOM
npodune Ne 1 Ha NpoTsXKEHUN BCero TecTa. Takas KapTUHa TUNuUYHa ans npodwunen
Harpysku, npeacTaBnsowmx POHOBYO Harpysky.

B cpegHen 4actum pucyHka u3o0paxkéH npodunb Harpyskn, KOTOPbIA COCTOUT U3
pasroHa (ramp up) o 220 BupTyanbHbIX MNOSfib30BaTENEN, KOTOpble MNpOJoIHKalT
paboTatb Ha MNPOTSHXKEHMM [OBYX 4YacoB, MOCMEe 4Yero MnocTeneHHo BbIBOAATCA (ramp
down). Kaxgbim 13 3TUX BUpPTyarnbHbIX Mofib3oBaTenen cosepllaeT OeNcTBus,
ornpenenéHHble B onepaunoHHoOM rnpodgune Ne 2.

B HWxHen yactu pucyHka usobpakeH nNpodunb Harpysku, npeacraBnsowmm cobon
coyeTaHne OByX npeabloywimx. TecTupyemass cuctemMa Ha NPOTSXKEHUN TPEX 4acoB
UCMbITbIBAET CTPECCOBYIO Harpy3ky. [ipyrue npumepbl MOXHO HanuTu B [Bath14].

4.2.5 AHanun3 nponyckHOM cnocobHOCTU N OOHOBPEMEHHOW PaboThl

BaxxHO oTnuyaTbh pasHble acnekTbl paboyer Harpysku: NPOMYyCKHYK CNOCOBHOCTb U
CMOCOBHOCTb K OAHOBpPEMeHHoM paboTte. [na KOPPEKTHOro  MOAeNUpoBaHUS
ornepaumoHHbIX npodunen n npodunen Harpyskm, crnegyeTt npMHUMaTb BO BHUMaHWe
oba aTux acnekTa.

MponyckHasa cnoco6HOCTb CUCTEMbI

lMponyckHasi cnoCOBHOCTL M3MepsSeTCs KONMYECTBOM TpaH3aKLumMi TOr0 UM MHOro Tuna,
KoTopble cuctema obpabaTbiBaeT 3a eguHuUy BpemeHu. Hanpumep, KonuyecTtBo
3aka3oB B 4ac unm umcrno HTTP-3anpocoB B cekyHOy. [MponyckHyt crnocoBHOCTb
cuCcTeMbl criegyeT oTnu4atb OT MONOChl MPOMyCKaHUS CeTn, KoTopas onpegenser
00bEM [OaHHbIX, KOTOpble MOryT ObITb nNepefaHbl 4epe3 ceTeBOe CoeAWHEeHue 3a
eanHuuy Bpemenu (cm. pasgen 2.1).

MponyckHas cnocobHoCTb onpeenseT oObEM Harpyskum Ha cuctemy. K coxaneHuio,
3a4acTyl0 Harpyska cucTeMm, paboTallWmx B UHTEPAKTMBHOM pexuMme, onpeaenseTca
KONuyecTBoM nornb3oBaTtenen (06paboTkon 0gHOBPEMEHHO BbIMOMHAEMbIX 3a4aHnin), a
He NPOMYCKHOM CMOCOBHOCTLID. HYacTo 3TO YNCNO NPOLLE HANTKU, U B HEKOTOPLIX Criyvasix
yXe 3TO MoXeT ObITb npuynHOoW nogobHOro noaxoda, a B APYruMx criydasix 3To
00yCrnoBneHo TeM, Kak MHCTPYMEHTbI Harpy304HOro TECTUPOBAHUSA onNpeaenstoT 0O6bEM
cosgaBaeMou Harpy3sku. bes ykaszaHuns onepaumoHHOro Nnpogusis — YTo UMEHHO genaet
KaXabl Nofib3oBaTerlb, U C KAKOWM UHTEHCUBHOCTBIO (TO €CTb MPOMYCKHOM CMOCOBHOCTH
cOoBCTBEHHO OAHOro nosib3oBaTensl) — KONMMYEeCTBO Monb3oBaTenen He noaxoavT B
KayecTBe Mepbl 0O6bEMa Harpy3ku. Hanpumep, ecnun 500 nonb3oBaTenen Kaxagyto
MUHYTY BbIMOMHAKT MO HebonbWOoMy 3anpocy Kaxabli, Harpyska coctasuT 30 000
3anpocoB B Yac. Ecnun Te xe 500 nonb3oBaTenen BbINOMHAKT TaKOW Xe 3anpoc, HO
NUWb pas B Yac Kaxabln, Harpyska coctasut 500 3anpocos B Yac. Takum obpasom, npu
OOHOM 1N TOM Xe KONMyecTBe Monb3oBaTenem MoOXeT WMeTb  MecCTo
lecTuaecaTuKpaTHas pasHuMua B Harpyske W, COOTBETCTBEHHO, HEe MeHee 4eMm
lwecTnaecaTukpaTHas pasHuua B TpeboBaHUAX K annapaTHON nnaTgopme CUCTEMBI.

MopgenunpoBaHue paboyen Harpy3kn 0ObIKHOBEHHO NPOM3BOAUTCS C YHETOM KONM4ecTBa
MCNONb3yeMbIX BUPTYaribHbIX NOMNb30BaTeNen (MOTOKOB BbINOMHEHNS) U ONUTENbHOCTU
nay3 (think-time - BpemMeHM OXMAAHUA MeXAY BbIMOHEHNMEM MNOSIb30BaTENbCKUX
pencteui). OgHaKO NponyckHasi CnocoBHOCTb CUCTEMbI  Takke onpegensiercs
BpemMeHeM 006paboTKn, N 3TO BPEMSA MOXET YBESIMYUTLCS C POCTOM Harpysku.
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MponyckHass cNOCOBHOCTb CUCTEMbBI = [KONMMYECTBO BUPTyanbHbIX Nonb3oBaTenen] /
([Bpems 06paboTkun] + [AnNnTENbLHOCTL Nays))

Mo mepe pocta BpemMeHU 06pabOTKM MOXKET CYLLECTBEHHO YXYALUUTLCA MPOMYyCKHas
CNOCOBHOCTb CUCTEMBI, AaXe eCcrnv H1UYero bonblue He N3MEHUTCS.

MponyckHass cnocobHOCTb cuUcTeMbl OCOBEHHO BaXHa B TECTUPOBAHUM CUCTEM
naketHon o6paboTkn 3agaHun. B gaHHOM cnyyae nponyckHasi CnocoBHOCTb
OObLIKHOBEHHO WM3MepsSieTCA KaK KONMMYeCTBO TpaH3aKuui, KoTopble MOryT ObiTb
BbIMOSIHEHbI 3@ KOHKPETHbIA MNPOMEXYTOK BPEMEHW (Hampumep, 3a BpeMsi HOYHOW
nakeTHon obpaboTku).

CnocoBGHOCTb K OAHOBpPEMEHHOM paboTe

CnocobHocTb K ogHOBpEMEHHOW paboTe npeacTtaBnseT cobon YNCno OQHOBPEMEHHbIX
MOTOKOB BbINOSHEHUS. [Nsi MHTEPaKTUBHbLIX CUCTEM 3TO MOXET ObiTb KONMM4eCTBO
O[HOBpPEMEHHbIX nonb3oBatenen. OgHoBpeMeHHass paboTta 0ObIMHO 3aMynupyeTca
WHCTPYMEHTAaMW  Harpy3o4yHOro TecTMpOBaHWA MNyTEM  3afaHuMs  Konu4decTBa
BMPTYanbHbIX NONb30BaTENEN.

lpumeyaHue asmopoe nepeeoda. 3Oecb W Aanee, eCnNM He yKasaHO WHOe, nop
«OOQHOBPEMEHHbBIM» noapasymeBatoTcs Kak  coBCTBEHHO OAHOBPEMEHHbIE
(napannenbHble), Tak W  YCMOBHO  OAHOBPEMEHHbIE  MOTOKA  BbIMOJSIHEHMS
(BbINOMHSAKOWMECS NOOYEPEAHO Ha OAHOM M TOM e MpoLeccope B MHOMOMNOTOYHOM
pexume).

CnocobHoCTb K oOgHOBpeMeHHoOW paboTte BaxHa. OHa o03Ha4yaeT KONMYEeCTBO
napannernbHbIX CECCUI, Kaxaasa N3 KOTOPbIX MOXET UCMONb30BaTh CBOM pecypchl. [laxe
€Cnn NponyckHas cnocoBHOCTb HEM3MEHHA, KONMMYeCcTBO TpebyeMbiX pecypcoB MOXeT
BapbMpOBaTbLCSl B 3aBMCUMOCTM OT CMOCOOHOCTM K O4HOBPEeMeHHon paboTe. TunuyHas
TecTMpyemass cuctema B TEPMMHOMOMMM  TEOpPMM  MacCoBOro  OBCnyXmBaHUsA
npeacTaBnsieT cobon 3aMKHYTYHO CUCTEMY, rAe KONMMYeCTBO Mofb3oBaTeNnen CUCTeMb
XECTKO 3aaHo (orpaHudeHHasi nonynsiums). Noka Bce nonb3oBaTeNn OXxuaarT OTBETA,
B 3aMKHYTOW CMCTEME He MOTyT BO3HMKaTb HOBble Monb3oBaTenu. MHorne nyonuyHbie
CUCTEMbI ABNSAIOTCH OTKPbITbIMU — HOBbIE NMOMb30BaTENN NOSBIAKTCA BCE BPEMS, AaXe
Koraa BCe MMeLLMecs Nonb3oBaTenu OXuaaT OTBeTa CUCTEMBI.

4.2.6 OcHoBHas CTPYKTYpa CKpUNTOB B T€CTaxX Npon3BoANTEINTbHOCTHA

CKkpunTbl TECTOB NPOU3BOAMTENBHOCTU npegnonaratT IMynauuio  OesTenbHOCTU
nonb3oBaTesnien U KOMMOHEHTOB, KOTOpasi CO34aET Harpysky TeCTUpPyeMOW CUCTEMbI
(kOTOpPOM MOXET ABNATLCA Kak CUCTEMa LIeSIMKOM, Tak U O4MH N3 ee KOMMOHEHTOB). OHM
OTNPaBNAT 3anpoCkl K CEPBEPY B HYXXKHOM NOPSAKE N C HY>XHOW MHTEHCUBHOCTbLHO.

Bbibop cnocoba cosgaHusi CKpUNTOB ANt TecTa NpOou3BOAUTENBbHOCTU 3aBUCUT OT
MCNONb3yeMoro Nogxoaa K co3gaHuto Harpysku (cMm. pasgen 4.1).

e TpaguunoHHO ANs 3TOro 3anucbiBaeTcs O6MEH AaHHBIMU MeXOY KIMEHTOM U
CMCTEMOM UNKN ee KOMNOHEHTOM Ha ypOBHe NPOTOKOMa 1 3aTeM, nocrne
napamMeTpusaumm n JOKyMEHTUpPOBaHUS, Bocnpons3soamTcs. C NoOMOLLbIO
napamMeTpusaumm CKpUnNT CTAaHOBUTCA MacLuTabmpyemMbiM, NnapaMeTpu3oBaHHbIN
CKpWNT nerdye nogaepxmeaTb, HO cama 3ajadya napameTpusaumm MoXxeT
notpeboBaTb 60nbLLOrO TpyAa.
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e 3anucb Ha ypoBHe rpaun4eckoro nHTepdgernca obbl4HO COCTOUT B NepexeaTe C
NMOMOLLbIO MHCTPYMEHTA TECTUPOBAHNA AENCTBUA €QUHUYHOIO Nosib3oBaTerns B
rpadpuyeckom NHTepence, a 3atemM BOCNPON3BEAEHUMN NOMYHYEHHOrO CKpUnTa
nocpeacTBOM MHCTPYMEHTa CO3[4aHus Harpy3ku, UMUTUpys paboTy MHOXeCTBa
nonb3oBaTernen.

e [lporpammupoBaTb CKPUNTbI MOXHO C UCMOMb30BaHMEM MPOTOKOSTbHbLIX 3arpoCcoB
(Hanpumep, HTTP-3anpocoB), AeNCTBMI B rpaddMyeCcKOM Nosib30BaTENbCKOM
NHTepdgence nnum Bbizosos API. [Npy nporpammMmnpoBaHnmn CKPMNTOB HEOBXOAMMO
onpefenuTb TOYHYIO NocnegoBaTeNnbHOCTb 3anpocoB, OTMNPaBsSeMbIX CUCTEME,
1 NosiydaembiX OT HEE AaHHbIX, YTO MOXET OKa3aTbCH HEeTPUBMaNbHOM 3aga4en.

O6blyHO cKpUNT npeacTaBnseTr coboM OOAWMH WM HECKONbKO  Moaynen Koga
(HanNMcaHHOro Ha LWWPOKO WUCMOMb3yEeMOM £A3blke NPOrpaMMMpOBaHUs C HEKOTOPbLIMMU
pacLMPEHNsIMN UMW Ha Cheunannu3npoBaHHOM NA3blke) UM OOBEKT, KOTOPbIA MOXET
ObITb NpeacTaBrieH Nofib3oBaTesito Kak UHCTPYMEHT B rpaduyeckoMm uHtepdpence. B
nobom cnyyae CKpUNT BKMOYaET 3anpocbl K cepeepy, Heobxoaumble AN cO3[aHus
Harpy3kn (Hanpumep, HTTP-3anpocbl) M [OMOMAHUTENBbHYK MNPOrPaMMHYK0 FOrUKY,
onpenenstowyto, Kak UMEeHHO 3T 3anpocCbl AOSMKHbI BbIMOMHATLCSA (B KAKOM Nopsiake, B
Kako MOMEHT BPEMEHU, C KaKMMKU rnapameTpamMn, U 4TO HeobxoaMmMo NPOBEpPUTb MpwU
3TOM). Yem cnoxHee aTa formka, TeM YMeCTHee MWCMNOofb30BaHWE MOLLHOIMo 43blka
nporpaMMmmnpoBaHus.

O6wasn cTpyktypa

Yacto B CKpunTe MOXHO BbIAENUTb MOAYMb WHUUManNu3auuun (rae roToBuMTCSA BCE
HeobGxoauMoe [Ansi OCHOBHOW 4acTu), OCHOBHble MOAYNW, KOTOpble MOryT ObiTb
BbINMOSIHEHbl B XO4Ee TecTa HEeOOHOKpaTHO, WM 3aBepluarwun moaynb (B KOTOPOM
npeanpuHMMaoTcs HeobxoauMble Mepbl ANs HaAnexallero 3aBepLUeHns TecTa).

CO6op AaHHbIX

[nsa cbopa AaHHbIX 0 BpeMeHax OTKNMKa B CKpUNT Ao6aBnsaTCca Tanmepbl, C MOMOLLbO
KOTOpPbIX M3MepsieTCa ONUTENbHOCTb BbINOSTHEHUS OMNpPeaenéHHoro 3anpoca unm
KOMOUHaUuK 3anpocoB. 3anpockl, BpEMS BbINONHEHNSA KOTOPbLIX M3MepPSeTCs, OOMKHbI
COOTBETCTBOBATb NOMMYECcKon eauHuue paboTbl — Hanpumep, GU3HEC-TpaH3aKuun no
pobaBneHno NnpeameTa B 3aka3 Unm opopMIIeHUIo 3akasa.

BaxxHO NOHUMATb, Kakne MMEHHO 3aMepbl BbIMOMHAKTCS: B Cllyd4ae CKPUNTOB Ha YPOBHE
NpoTOKONa M3MepPSIeTCA TOMbKO BpPEMSI OTKNUKa cepBepa W CeTU, B TO BpPeMs Kak
CKpMNThI, paboTatowme ¢ rpadmyecknm Nonb3oBaTENbCKUM MHTEPEENCOM, U3MEPSAIOT
cymMmapHoe BpeMsi paboTbl (XOTH YTO MMEHHO U3MePSETCs, 3aBUCUT OT UCMOSTb3YeMOMN
TEXHOMOrmn).

Bepudumkauusa pesynbtaTtoB u o6paboTka omMboK

BaxkHOM 4acTblo ckpunTa siBnsieTcs Bepudpumkauma pesynbtatoB U obpaboTka owmbok.
[axe B NyyWnX NHCTPYMEHTaX Harpy304HOro TECTUPOBAHMUSA MO YMOSYaHUIO B NyyLllemM
crniydyae nmeeTcs nvb MUHMManbHas obpaboTka owmnbok (Hanpumep, NPOBEPKM KoAa
oTBeTa Ha HTTP-3anpoc), no3aTtoMy pekomeHayeTcs pobaBneHue OOMOSHUTENbHbIX
NPOBEPOK COOEPXKMMOro nostlydaembiX OTBETOB. XOpollas npakTuka — rnpoBepsiTb, YTO
CKPUNT OENCTBUTENBHO BbINOMNHAET TpebyeMble ENCTBUSA, NO KOCBEHHBIM MPU3HAKaM:
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HanpMMep, MOXHO NPOBEPUTL CoOAePXXMMOe 6asbl AaHHbIX, YTOObI yOeaAnTbCs B TOM, YTO
B Heé Oblna BHeceHa Tpebyemasi nHopmaums.

Takke B CKpUNTbI MOXET ObiTb BKIIOMEHA NOrvka, ycTaHaBnuBalolas npasuna Toro,
KOrga M Kak MMEHHO CcOBeplualTcs 3anpocbl K cepBepy. [puMep — TOYKM
CUHXPOHM3aLUN, KOTOpble YCTaHaBMUBAIOTCA YKa3aHWEM CKPUMNTY MPUOCTaHOBUTL
BbINOMHEHWEe U OXuOATb  HACTyNneHuss  onpedenéHHoro  cobbiTua.  Touku
CUHXPOHM3aLMN MOTYT UCNOMb30BaTbCA AN TOro, YTOObl KOHKPETHbIE AEVCTBUS Obinu
BbINOMIHEHbl CUMHXPOHHO, WNW ONS  KOOPAMHaUMM XO4a BbINOSHEHUA HECKONbKMUX
CKpUNTOB.

CkpunTbl ANt TECTOB NPOW3BOAMTENBHOCTM SIBNSIOTCA NPOrpamMmmHbIM obecneyeHvem,
NMO3TOMY cO34aHMe TakMx CKPUNTOB — MpPOEKT Mo paspaboTke NporpaMMHOro
obecneyeHusi. B aTOT NpoeKT BXOAUT U 3Tan TECTUPOBAHMS, HA KOTOPOM NPOBEPSIETCS,
4yTO CKpPUNT paboTaeT oxuaaembiM obpas3oM c NObIMM HagneXxawumn BXOAHbIMU
napameTpamu.

4.2.7 Pa3paboTka CKpUMNTOB A1 TECTOB NPOV3BOAUTENBHOCTU

CkpunTbl Ons TeCcToB MPOM3BOAUTESNBHOCTM paspabaTbiBaloTC Ha OCHOBE MfaHa
Harpy3o4YHOro TEeCTUPOBaHUSA W Npodunen Harpysku. XoTa TexHUYeckne petanu
peanusauun MOryT pasnuMyaTbCsd B 3aBUCMMOCTM OT BblOpaHHOro noaxoga w
WHCTPpYMEHTa (MHCTPYMEHTOB), B LENIOM MpOLECC OCTaéTtcs HemameHHbiM. Ckpunt
paspabaTbiBaeTCs C UCMNOSIb30BaHNEM MHTErpMpoBaHHOM cpenbl pa3padoTtku (IDE) nnu
pefakTopa CKpUMTOB AN aMynsauMM noBedeHus nonb3oBaTend WM KOMMOHEHTa
cucteMbl. OBObLIMHO OAMH CKPUNT COOTBETCTBYET KOHKPETHOMY ornepaunmoHHOMY
npocouno (XoTa 3a4acTylo BO3MOXHO KOMOWHMPOBaHME HECKOMbKUX OnepaumOHHbIX
npoduen B OAHOM CKPUMTE C MOMOLLbIO YCINOBHbBIX BbIpaXXeHUI).

Mocne onpegeneHus MnocrneaoBaTeNbHOCTM  3anNpoCOB  CKPUNT — aBTOMAaTUYECKU
3anucbiBaeTcs MNM NporpaMMupyeTcsi, B 3aBMCMMOCTU OT noaxoda. 3anucb ckpunta
0ObI4HO rapaHTUpyeT TOYHYK 3MynsUMI0 paboTbl peanbHOM CUCTEMbI, B TO BpEMS Kak
Npu NporpaMMMpPOBaHNM CKpUNTa TECTUPOBLUMK Monaraetcsl Ha 3HaHWe KOPPEKTHOM
nocnenoBaTeNlbHOCTM BbI3OBOB.

Ecnn wucnonb3yeTcs 3anMcb Ha YpoBHE MNpPOTOKona, B OONbLUMHCTBE Cry4aes
HeobXxoaAMMbIM LIarom rnocre 3anucu SIBMsSieTCs 3aMeHa BCeX 3anucaHHbIX BHYTPEHHUX
NOEHTUDUKATOPOB, OMNPeaensoLMX KOHTEKCT BbIMNOMHEHUS. T MAEHTUdUKATOPbI
[OOMKHbI OblTb 3aMeHeHbl Ha MNepeMeHHble, KOTOpble OT 3anycka K 3anycky OyayTt
NMPUHMMAaTb KOPPEKTHbIE 3HAYEHUS!, U3BMEKAEMbIE M3 OTBETOB Ha 3amnpocbl K CUCTEME
(Hanpumep, wnaeHTUdUKaTop nonb3oBaTens, MOMyYeHHbI Npu BXode B cucteme,
KOTOPbIA HEeobxoaMMOo MpeabsBnsATb BO BCEX MNOCMNEAYLWMUX TpaH3akumsax). Takyto
napaMeTpu3aumilo CKpuMnTa Takke WHOr4a HasblBalOT —«koppensuuneny. B aTtom
KOHTEKCTE KOppensuusi o3HayaeT UHOEe, HeXenu B cTaTUCTUKe (Fde 3TUM MOHATMEM
0603HaYalT OTHOLLEHNE MeXAYy ABYMS UMM HECKONbKUMW 3HaYeHusiMn). MpoaBuHyTbIe
MHCTPYMEHTbI Harpy3o4HOro TECTUPOBAaHWUS MOMYT YAaCTUYHO BbINOMHATL KOPPEensauuo
aBTOMATMYECKM, N B HEKOTOPLIX Cryyasix 3TOT MPOLECC MOXeT MponTu 6e3 ydacTus
TECTUPOBLUMKA, HO B 0oree CROXHbIX Cry4yasx MoxeT noTpeboBaTbCsi Koppensuust
BPYYHYIO WUNW onpegerneHve npaBui Koppensuun. HeepHas koppensiumss unu eé
OTCYTCTBME — OCHOBHasi NMpUYMHA HEKOPPEKTHOIO BbIMOMHEHMS CKPUMTOB.
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3anycKk HecKoSbKMX BUPTyarbHbIX MONb30oBaTenen, UCnonb3ywmnx y4ETHbIE AaHHbIE
OLHOrO M TOro >Xe MNosfb30BaTens U OAWH U TOT e Habop BXOAHbIX OAHHbIX (4TO
NPOUCXOAMUT, HanNnpumep, NPy BbINONIHEHUN 3aNMCaHHOro ckpunTta 6e3 BHECEHUS B HEro
N3MEHEHUIN NOMUMO HEOBXOOUMOWN KOppenauun), BepoaTHee BCEro acT pesynbTarthl,
BBOASALMNE B 3abnyxaeHne. Cucrtema MOXET CKONMPOBATL C ANCKa B NaMsTb Ana 6onee
ObicTporo goctyna (3akewmnpoBaTtb) Bce TpebyeMble JaHHbIE M NOKa3aTb 3HAYUTENbHO
Gonee BbICOKME pe3ynbTaTthbl, YeM B peasibHbIX YCNOBUAX 3KCnnyaTauum (rae gaHHble TO
N Oeno npuxoguTcsa CYMTbIBaTb C Aucka). Mcnonb3oBaHWe O4HMX U TeX Xe YYETHbIX
/NN BXOOHbIX AaHHbIX TAKKe MOXET Bbl3BaTb NPOGMEMbIl, CBA3aHHbIE C KOHKYPEHTHbIM
BbIMOSIHEHMEM KOAa (HanpuMmep, €cnv AaHHble OnOoKMPYHTCA NPU UX U3MEHEHUM
nonb3oBaTenem), 1 Toraa NonyvYeHHble pesynbTaTtbl OyayT 3HAYUTENBHO XYXEe, YeM B
NPOM3BOACTBEHHOW Cpede, MNOCKOMbKy Mpyu  ONOKMPOBAHWWM AaHHbIX MPUMIOXEHWUIO
HeobxoQMMo XaaTb O0CBOOOXAEHMA GNOKMPOBKW, Mpexae Yem Lpyror nonb3oBaTtenb
Mor Obl KBMEHUTL Te XXe CaMble JaHHbIE.

Takum obpasom, CKpUnTbl U TeCcToBas 06BSI3Ka HYXX4alTCs B NapameTpusaumm (To ecTb
3aMeHe CTaTU4YHbIX UMW 3anucaHHbIX AaHHbIX HA AaHHble U3 NOAroTOBIEHHOrO CrucKa
BO3MOXHbIX BapWaHTOB), YTOObI KaxAbl BMPTyarbHbI MOMb30oBaTeNb MCMofb3oBan
Hagnexawun Habop MAaHHbiX. «Hagnexawuin» o3HavyaeT, 4YTO [aHHble pasHbIX
BMPTYyarnbHbIX MONb3oBaTene AOCTAaTOMHO CUMbHO pasnuyaroTcs, YToObl M3bexaTtb
NpobneM C KEeLWPOBAHMEM W KOHKYPEHTHbIM BbINONHeHMEeM koda. Kakue MMeHHo
Habopbl AaHHbIX ABMAKTCS HaanexalwMMmu, onpeaensieTcs MHAMBMOyarnbHO Ha OCHOBE
TpeboBaHUIN Kk cucTemMe, AaHHbIM U TeCTy. OTa napameTpusauns 3aBUCUT OT AaHHbIX B
cucTeMe U TOro, Kak cuctema paboTaeT ¢ 3TMMU AaHHbIMU, U OObIYHO BbINOMHAETCS
BPYYHYIO, XOTS MHOTME UHCTPYMEHTbI MOMOratoT 06nerynTb 3TOT NpoLecce.

B HekoTopbIx cnydyasix napameTpu3auus Heobxoguma, 4YTOGbl TECT MOXHO ObIno
BbINONHUTL Bonee OAHOro pasa — Hanpumep, ecnn B TecTe co3daéTcsa 3akas, U ero
HauMeHoBaHMe [OIPKHO OblTb YyHMKanbHO. Ecnu HauMeHoBaHMe 3akasa He
napameTpu3oBaHO B CKPUMNTE, TECT 3aBEPLUMTCHA C OLLUMOKOW, KakK TOMNbKO MonbiTaeTcs
co3faTb 3aKas3 C y)Ke CYLLEeCTBYHLLUM (3anncaHHbIM) HaMMEHOBaHNEM.

[na cooTBeTCTBMS C OnepauyoHHbIM NpPodunemM B CKpUMNT Heobxoaumo nobaBuTb
naysbl, WM, B cnydae, ecnv ckpunT Obin 3anucaH, UX ONMTENbHOCTb MOXET ObiTb
HeobxoauMO n3MeHUTb, Onsa obecneyeHuss HeobGXOAMMOro KonmM4yecTBa 3anpoCcoB
(Harpyskmn) kak onucaHo B pasgene 4.2.5.

Mocne co3gaHusi CKPUMNTOB, COOTBETCTBYHOLLMX pa3HbIM OMepauMoHHbIM MNpounam,
OHVM KOMOWHMPYIOTCSI B TECTOBOM CLIEHAPWM, KOTOPLIN OTpa)aeT MOofHbIA Npodunb
Harpy3ku. MNpocdunb Harpysku onpepensietT, CKONbKOo BMPTyasbHbIX MNofb3oBaTenemn
BbIMNOSHSOT KaXdbl M3 CKPUMNTOB, KOrda, U C KakMuMu napameTtpamu. KoHKpeTHble
AeTtanv peanusauuy 3aBUCAT OT TOrO, KaKo MHCTPYMEHT Harpy304HOro TeCTUpPOBaHUS
MCMONb3yeTCs, UK OT TECTOBOW 0GBSA3KM.

4.2.8 [NogroToBka K NpoBeAeHUIO TeCcTa NPOU3BOAUTENBHOCTU

OCHOBHble aKTMBHOCTM MOArOTOBKM K nposegeHNMo TecTta npon3BOAUTESIbHOCTU
BKIKOYaloT:

e HacTtpouky Tectnpyemom cuctemsl,

e Pa3BepTbiBaHNE OKPYKEHUS
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e HacTponky MHCTPYMEHTOB CO34aHMSA HArpy3kn 1 MOHUTOPUHIA, a Takke
npoBepky cbopa Bcen Heobxoanmon nHopmMaLmu.

BaxHo, 4TOobBbl TecToBasi cpega Obina HacToONbko OGnM3ka MO XapakTepucTUkam K
NPON3BOACTBEHHOW cpeae, HacKoNbKo 3TO BO3MOXHO. Ecnn nonHoe cooTtBeTcTBME
HEBO3MOXHO, pasnuunst OOSPKHblI TWATEeNbHO YYUTbIBATbCA MpM  NPOeuupoBaHUK
pe3ynbTaToB TECTUPOBaHUS Ha MPOW3BOACTBEHHYIO cpeny. B waeanbHom cnydae
ncnonb3yeTcsl COGCTBEHHO MPOM3BOACTBEHHAs cpeda W peanbHble AaHHble, OOHAKO
[Aaxe TecTupoBaHuMe B cpefe ¢ Gonee orpaHWYeHHbIMU pecypcamm MOXET MOMOYb
YMEHbLUWTb P PUCKOB, CBSI3AHHbIX C NPOVU3BOANTENBHOCTbIO.

Heobxoanmo yunTbiBaTh, YTO NPOM3BOOAUTENBHOCTb ABMASETCA HENMMHENHON (OYHKUMEN
cpeapbl, N03aToMy YeM Bornblle TecToBasa cpefa OTNn4aeTcsi OT NPOU3BOLACTBEHHON, TEM
TpyoHee TOYHO NPOrHO3MpoBaTb MPOU3BOAUTENBLHOCTL MPOU3BOACTBEHHOM Cpeabl.
Owmnbka nporHo3a M pUCKU pacTyT MO Mepe YBENUYEHUS PasnnynMi Mexay TeCcTOBOM
CUCTEMON N CUCTEMOW B MPOMU3BOACTBEHHOM cpeae.

Camble BaxHble 3rieMeHTbl TECTOBOW cpedbl — [aHHble, annapaTtHas U nporpaMmHas
KOH(purypaums, n koHgurypauus cetn. O6bEM N CTPYKTypa OaHHbIX MOXeT oKa3aTb
CYLLLeCTBEHHOE BIIUSIHWE Ha pes3yrnbTaTbl TECTUPOBaHUSA. Vcnonb3oBaHue HebonbLUIOW
BbIGOPKM Unu ynpoLleHHoro Habopa fgaHHbIX ANd TeCTUPOBaHUA NPOU3BOAUTENBHOCTH
MOXeT NpMBECTU K BBOAAWMM B 3abnyxageHve pesynbTaTtaM, OCOBeHHO ecnn B
NpPOn3BOACTBEHHOW cpefe Ucnonb3yeTcs BonbLloe KONMYecTBO AaHHbIX. [1peackasaTs,
Kak naMmeHeHne obbéMa AaHHbIX MOBMMSET Ha NPOU3BOAUTENBHOCTbL, 6€3 NpoBeaeHus
CpaBHEHUSA 3aTpyaHUTENBHO. YeM MeHblle TeCTOBble JaHHble OTNNYaKTCA OT AaHHbIX
B MNPOM3BOACTBEHHON cpeade Nno OObLEMY U CTPYKTYype, TEM HagExHee pesynbTaTbl
TeCTUPOBaHUS.

Ecnn B xome TecTUpoBaHWs OaHHblE CO30AOTCA UMM U3MEHSIIOTCS, MOXET ObITb
Heo6XoAMMO BOCCTaHOBMEHUE M3HAYarlbHOrO COCTOSIHUSI OaHHbIX Mepen cneaylowum
LUMKNOM TECTUPOBaHMSA AN rapaHTUM TOro, YTO CUCTEMAa HaxXOAMTCS B Haarnexalem
COCTOSIHUM.

B cnyyae, ecnu Kakne-To 4acTu CUCTEMbI NN KaKas-TO YacTb AaHHbIX HELOCTyNHa ANs
TECTUPOBAHUSA MNPOU3BOAMTENBHOCTM MO TOW WU WHOW MNpUYMHE, HeobXxoaMmo
peanu3oBaTb 06xooHOe pelleHne. Hanpumep, MoxeT ObiTb paspaboTaHa «3arnylika»
Ansa aMynauumn paboTbl CTOPOHHEro KOMMOHEHTa, obpabaTbiBatoLlero TpaH3akumMm no
KpeaAUTHbIM KapTam. OTOT MpOLECC 4acTO HasblBaeTCa «BUpTyanusaumen cryxb», u
CYLLEeCTBYIOT crneunanbHble CpeacTBa, MNpPU3BaHHbIE MOMOYb C TakKMMW 3agadvyamu.
HactoatenbHO  pekomeHOyeTca  MChonb3oBaTb  NOAOOHbIE  MHCTPYMEHTbI AN
N30NNMPOBaHUSI TECTUPYEMOWN CUCTEMDBI.

PasBepTbiBaHME Cpeabl MOXET OCYLLEeCTBNSATLCA pasnuyHbiMK cnocobamu. Hanpumep,
MOXXET UCMOMb30BaTbCs OOAUH M3 CreaytoLmnX Noaxoaos:

e TpaavuuoHHbIe BHYTPEHHUE (M BHELLHME) TECTOBbIE NabopaTopuu,

e Ob6nayHas cpefa Ha ycnoBusax «MHpacTpykTypa kak ycriyray (laaS), korga
4YacTu cUCTEMbI UM CcUCTEMa LieNMKOM pa3BepHyTa B obnake,

e O6nayHas cpepa Ha ycrnosusax «IMO kak ycnyra (SaaS), korga nocTaBLLMK
npefocTaBnsAeT yCnyrn no Harpy304HOMY TECTUPOBAHWIO.
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B 3aBMCMMOCTM OT LEenen U TeCTUPYEMbIX CUCTEM NPEANoYTEHME MOXET ObiTb OTAAHO
OOHOMY 13 BUAOB TECTOBOrO OKpYXeHusi. Hanpumep:

o [1na TectupoBaHna appekTa oT yrydleHns npon3BoanTenbHOCTU
(onTMMM3aumMm NPon3BOANTENBHOCTN) M30NMPOBaHHAA cpeaa B nabopatopum
noaxoauT nyylle, NOCKOSMbKY No3BoNseT 3adukecmpoBaTb Aaxe HebonbLune
N3MeHeHnsa B paboTe CUCTEMBI.

e [1na npoBeaeHusi NOMHOro Harpy304HOro TeECTUPOBaHUSA BCEW NMPON3BOLCTBEHHOMN
cpeabl, 4Tobbl y6eauTbCa, YTO CUMCTEMA BbIAEPXKUT Harpy3ky 6e3 cepbE3HbIX
NPOUCLLECTBUI, TECTUPOBaHNE N3 obnaka MoxeT 6bITb Gonee NoaxoAsaLMM
(Heob6xoaANMMO OTMETUTL, YTO AaHHbIN CNOCO6 NPUroAeH TONbKO NMPU YCNOBUKU, YTO
TecTupyemasi cuctema gocTynHa u3 obnaka).

e [1Ins MMHMMU3aUNK pacxonos, Koraa BpemMd Ha TeCTupoBaHune
npon3BoanTesIbHOCTU CUJTIbHO OrpaHN4eHO, pa3BepTbiBaHNE TeCTOoBOM cpeibl B
obnake MoxeT 6bITb 6oree 9KOHOMUYHBbIM peweHneM.

Kakon 6bl nogaxoa HW 6bin n3bpaH, annapatHas M nporpamMmmHasl KoHdwurypaums
CUCTEMbl [OSMKHbI COOTBETCTBOBaTb UensiM M nnaHy TecTtupoBaHus. Ecnu cpepa
COOTBETCTBYET MPOU3BOACTBEHHOM, OHA AOMMKHA ObITb CKOHGUIypMpoBaHa TakuUM >Xe
obpasom. B cnyyae pasnuuun  JOMNyCTUMbl U U3MEHEHUS  KOHdUrypauuu,
COOTBETCTBYHOLME TakKMM pasnuumsaMm. Hanpumep, ecnnm Ha TeCTOBbIX MalUMHax
MEHbLLE (PU3NYeCcKon NamMsTU, YEM Ha NPOU3BOACTBEHHbLIX, MOXET OblTb Heobxoanmo
N3MEHUTb NPOrpamMMHbIe NapameTpbl MCNONb30BaHNA NaMATU (HanpuMep, pasmMep Kydu
BUpPTyanbHOM MaluHbI Java) Ans nsberaHnsa ncrnonb3oBaHus anna nogkayku.

Hapnexawas koHdurypauus / aMmynsaums cetn BaxHa Ans rnodanbHbIX U MOOMMbHbIX
cuctem. [na rnoGanbHbiX cucteM (TO €eCcTb Takux, KOTOpble WCMOMb3yTCs
nonb3oBaTeNsAMU UNU UCNONb3YT AN 06paboTkM AaHHbIX LEeHTPbl CO BCEro Mupa)
BO3MOXHO MCMONb30BaTh NOAX0A, MPU KOTOPOM CO34aHMe Harpy3ku OCYLLEeCTBMSAETCS C
MalLMH, pasMeLWéHHbIX B MecTax npebbiBaHus nonb3oBatenen. [Onsa MoOunbHbIX
cuctem Hanbonee NpPakTUYHbIM MOAXOAOM OCTAETCA AMYNsAUMS CeTU BBMAY GOmbLLON
BapuaTUBHOCTU CBOWCTB CETEBOrO MOAKMYEHMS, KOTOPOE MOXET MCMNONb30BaTbCS.
HekoTopble WMHCTPYMEHTbl Harpy304HOro TECTUPOBAHUS OCHaLLEHbl (PYHKLMOHANoM
AMYNALUN CETU, TakKe Ars 3TOro CyLEecTBYIOT U CAMOCTOSITENbHbIE PELUEHUS.

NHCTpyMEHTbI co3a4aHMs Harpy3kn OOSMKHbI OblTb pa3BepHyThl Hagnexailimm obpasom,
MW  MOHUTOPWUHI AOO0MKEH ObiTb CKOHGUrypupoBaH Tak, 4TOObl cobupaTb Bce
Heobxoammble Ana Tecta MeTpuki. CnMCOK METPUK 3aBUCUT OT Lenen TecTa, HO B
obwem cnyyae B noboM TecTe NpoM3BOAUTENBHOCTM pekomeHayeTcss cobupaTb, no
KparHen Mepe, OCHOBHbIE METPUKM (CM. pasgen 2.1).

B 3aBucuMMOCTM OT Harpysku, nogxoda K €e co3gaHuilo, BblGPaHHOTrO MHCTPYMEHTa
CO3[aHNA Harpy3kM U KOH(Urypauum MalluH, MOXeT noTpeGoBaTbcs Gonee OAHOW
MallVHbl — reHepaTopa Harpysku. [ns NpoBepKM KOPPEKTHOCTU HAaCTPOeKk HeobXoaMMOo
TaKKe BECTU MOHUTOPVHI MallWH, WUCMOMb3yeMblX AN CO34aHUS Harpysku. ITo
nomoXeT n3bexaTb CUTyaUMIo, Korga Haanexallasi Harpyska He noaaepXuBaeTcs ua-
3a MeasieHHo paboThbl OAHOIO U3 reHepaTopPOB HarpysKu.
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B 3aBMCMMOCTM OT HacTpoOeK M MCMosib3yeMblX MHCTPYMEHTOB, CpeacTBa CO34aHus
Harpy3km HeobxoamMmo KoHdUrypmpoBaTtb, 4TOObl co3gaTb HEOBXO4MMYKO Harpysky.
Hanpvmep, MoxeT 6bITb HEO6XOANMMO YCTaHOBUTbL NapameTpbl Ans aMynsauum paboTbl
OGpaysepa unM MCNonNb3oBaTb MPUCBOEHME KaXKAOMY BUPTyaribHOMY MOMb30BaTENto
apyroro IP-agpeca (IP-criycouHr).

Mepen 3anyckom TecTOB HeoOXOAMMO MPOBECTU Banuaauuio cpedbl U HaCTPOEeK.
OOGbIKHOBEHHO 3TO [JenaeTcs MNyTéM 3anycka cneuuanbHo nogobpaHHoro Habopa
TECTOB U NPOBEPKN pe3ynbTaToB MX paboTbl, a Takke NPOBEPKM TOro, YTO cpeacTsa
MOHMWTOPMHIa cOGUPAaloT BaxkHy0 MHbopMaLmIO.

[ns npoBepku TOro, 4YTo TecTbl paboTalT, Kak 3agyMaHO, UCMOSb3YHTCA pasfnyHble
MeToAbl, BKIOYas aHanu3 foroB M MPOBEPKY cogepkmmoro 6asbl AaHHbIX. Ha atane
NOAroTOBKM TecTa HEOOBXOAMMO NPOBEPUTL, YTO Tpebyemasn uHdpopmaumsa dukcmpyeTcs
B Nnore, CMCTEMa HaxXOAMTCS B Haanexawlem cocTosHum u T. 4. Hanpumep, ecnu Tect
CYLLLECTBEHHO MEHSIET COCTOsiHME cucTeMbl (gobaBnseT / naMeHseT mHpopmaumo B
6ase pAaHHbIX), MOXeT ObiTb HeobxoouMMO BEpPHYTb CUCTEMY B MNepBOHaYanbHoe
COCTOSIHME Nnepes NOBTOPHbIM TECTUPOBAHMEM.

4.3 BbINofiHeEHWE TECTUPOBAHUA

BbinonHeHne Tecta nNpou3BOAUTENBLHOCTM BKMOYAET B cebsi co3gaHMe Harpys3ku Ha
TEeCTUpyemyo CUCTeMy B COOTBETCTBUM C npodunemMm Harpyskm (06blMHO 9TO
OCYLLECTBNAETCA nNpuM MOMOLIN CKPUMTOB TECTUPOBAHUS NPOU3BOLAMTENBHOCTH,
3anyckaemMblX COrflacHO 3afaHHOMY CLeHapuio), MOHUTOPUHI BCEX KOMMOHEHTOB
TECTOBOrO OKpPYXXeHusi, cbop M coxpaHeHne pe3ynbTaToB W BCeEW uHOpMaumn,
Kacawowenca nposedeHna Tecta. Kak npaBuno, nNpoABUHYTblE  MHCTPYMEHTHI
TECTUPOBaHUS NMPOM3BOANTENBHOCTM / TECTOBbIE OOBSA3KM BbLINOSHAKT AaHHbIE 3a4ayun
B aBTOMaTM4YeCKOM pexume (nocne, pasymeeTcd, COOTBETCTBYyHLWEN HAacTporkun). OHn
00Obl4HO NPEeAOCTaBMAT KOHCOMb YNpaBfeHUs Onsi MOHUTOPMHra TECTMPOBaHUS U
npoBefeHns HeobXoaAnMbIX KOPPEKTUPOBOK (cM. pa3gen 5.1). OgHako, B 3aBMCUMOCTH
OT UCNONb3yEMOro MHCTPYMEHTA, TECTUPYEMOWN CUCTEMbI N KOHKPETHBLIX TECTOB, MOXET
noTpeboBaTbCS BbINOSIHEHME HEKOTOPbIX EUCTBUN BPYYHYIO.

TecTnpoBaHve  nNpou3BOAMTENBHOCTM  OObLIMHO  nNpedycMaTpuBaeT  YCTOMYMBOE
COCTOsIHME cuCTeMbl, T.e. cTabunbHoe noBeaeHve. Hanpumep, Bce BUpTyasnbHble
nonb3oBaTenu (MOTOKM) YXe MPOUHULMANM3NPOBaHbl W  BbINOMHAT paboTy B
cooTBEeTCTBUN C npoektoM. C M3MeHeHMEM Harpy3ku (Hanpumep, npu gobaBneHun
HOBbIX NONb30BaTENEn) U3MEHSETCA Takke U NOBeAeHUEe CUCTEMbl, YTO 3aTpyaHsieT
MOHUTOPWUHI N aHanu3 pes3ynbTaToB TecTupoBaHus. CTagusa nepexoda B yCTONYMBOE
COCTOSIHME YacTO MMEHYeTCs «MMaBHbIM HapacTaHMem Harpysku» (ramp up), a
3aBepLiarowas ctagus BbINOMIHEHMS TeCTa YacTO Ha3blBAETCA «MraBHbIM CHWXEHUEM
Harpy3sku» (ramp down).

MHoraa BaxHO npoBecTn TeCcTupoBaHme CUCTEMbI, Haxogsawencs B nepexoaHblX
COCTOAHUAX, TO €eCTb KOorga ee noBegeHne Wn3MeHAeTCd, Hanpumep, nMnpu
OD,HOBpeMeHHOVI aBTopus3aunn OonbLIOro KoNMMYecTBa Nonb3oBaTenen unm B cnyyae
TECTUPOBAHNA NMPOUN3BOOUTENIBHOCTU MPU BCMNJIECKaxX HArpy3kKW. I'IpM TECTUPOBAHNN B
YCNOoBUAX  TakKux nepexoaHbIX COCTOSIHMM BaXXHO 0OCO3HaTb HeobXoaAMMOCTb
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TWATENbHOrO MOHWUTOPWHIA U aHanuMsa pesynbTaToB, MOCKONbKY HeKoTopble U3
CTaHOApPTHbIX MOAXOAO0B (TakMx, Kak WCMofb30BaHWE CPedHuUX 3HAYEeHUN npu
MOHWTOPWHIE) MOrYT BBOAUTb B 3abnyxaeHue.

[nsa oTcnexmBaHusa BNUSIHUA NOBbILLEHNS Harpysku BO BpeMS ee HapacTaHus (ramp up)
Ha peakum CUCTEMbl PEKOMEHAYETCA YBenuuuBaTb Harpysky mnowaroBo. 3TO
nosgonseTr ybeamtbCs B TOM, 4YTO ANA CTaguu NMaBHOTO HapacTaHWA Harpysku
BblAEeNeHO A0OCTaTOYHO BPEMEHHU, U cnucTeMa cnocobHa obpaboTaTb Harpy3ky. XopoLlen
npakTukon ByaeT oTcnexumBaHue, YToObl NPY AOCTUXKEHUN YCTOMYMBOIO COCTOSAHMUS Kak
Harpyska, Tak W peakuuMst cuctembl Obinv CcTabunbHbIMK, W YTOObI CryYanHble
konebaHna 3TMX 3HavyeHuMn (KOTOpble CYLeCTBYIOT Bcerga) He  sBhsAnuCb
CYLLECTBEHHbBIMW.

BaxHo onpenenntb, Kak [OMMKHbI obpabaTbiBaTbCA OLIMOKKM, 4YTOObI UCKIOYUTL
cucTeMHble npobnembl. Hanpumep, MoXeT ObiTb BaXkHbIM, 4YTOObI B Criyd4ae OLIMOKM
nofnb3oBaTeNlb BbIWEN W3 CUCTEMbI, 4YTOObI 0CBOGOAUTL BCE BLIAENEHHbIE €My
pecypchbl.

Ecnn cpeactesa MOHUTOPMHIa BCTPOEHbI B MHCTPYMEHT Harpy3o4HOro TeCTUPOBaHUSA U
HaCTpPOeHbl Haanexawmum o6pas3oM, OHM OObIMHO 3anyckalTCd OOHOBPEMEHHO C
Ha4YanoMm npoBedeHus Tecta. OAHako, B Ccriydae WCMNOSb30BaHUS aBTOHOMHbIX
WHCTPYMEHTOB MOHUTOPWHIa OH [OSPKeH 3anyckaTtbCs OTAenbHo, u  cobupartb
HeobxoauMyl MHOpMaUUIo crnegyeT TakuMm obpasom, YTobbl MOXHO BbINO NPOBOAUTL
nocnegywLwmnMn aHanma COBMECTHO C pesynbTataMy MUCNbITaHUW. TO Xe camoe
crnpaBeasiIMBoO 1 B OTHOLLEHUU aHanu3a NpoTOKOMoB (floros). BaXHO CMHXpPOHM3MpPOBaTb
BO BpeMeHu paboTy BCeEX UCNOSb3yeMblX MHCTPYMEHTOB, YTOObI MOXHO ObIfO HanTK
BCHO MHGPOPMALMIO, OTHOCALLYHOCS K KOHKPETHOW UTepaumm TeCTUPOBaHUS.

BbinonHeHne Tecta 4acTO KOHTPOMMPYETCA NpU MOMOLUM KOHCONMM WHCTPYMEHTa
TECTMPOBaHUSA MPOU3BOOUTENBHOCTU WM aHanu3a MpPOTOKONOB (NOroB) B pexume
peanbHOro BPEMEHW ANA MNPOBEPKM Hanmmumsa npobnem kak B TecTe, Tak U B
TecTupyemon cucteme. ITO nomoraeTr wu3bexarb ©OecnonesHoro BbINOSTHEHUS
KpynHOMacLTabHbIX TECTOB, KOTOPblE MOMyT OKasbliBaTb BO34ENCTBUE Oaxe Ha Apyrve
CUCTEMbI B Clflydae Hes3annaHUpOBAHHOIO Xxoda MNpOBeAeHWst TecTa (Hampumep, npu
BO3HMKHOBEHMM OLLUMOOK, OTKa3e KOMMOHEHTOB WMNWN CO34aHWMM CRMLWIKOM ©O0mMbLION mnu
ManeHbKOW Harpysku). BeinonHeHne nogobHbIX TECTOB MOXET ObiTb OYEHb 3aTpaTHLIM,
N TOrga, B crnyyae OTKNOHEHUs NOBEAEHMSA TecTa OT OXWOAEMOro, MOXET BO3HWUKHYTb
HeOOXOAMMOCTb OCTaHOBKM TECTMPOBaHUA WM BHECEHUS HA JeTy HEeKOTOpbIX
KOPPEKTUPOBOK B TECT MPOM3BOAUTENBHOCTU NN KOHPUIypaumo CUCTEMBI.

OavH 13 cnocoboB MPOBEPKM BO BpemMs MNpPOBeOeHUs Harpy3o4HblX TECTOB,
B3aMMOENCTBYIOLMX HENOCPEACTBEHHO Ha YpPOBHE MPOTOKONa, 3akni4yaeTcs B
3anycke CKpuNTOB, paboTallWmMx Ha YpoBHe rpaduyeckoro  uHTepdeica
(pyHKUMOHAnNbHbLIX), WNW Oaxe BbINONHEHUM MNOAOGHbLIX OnepauMoHHbIX Npodunen
BPYYHYIO MapannenbHO C BbIMNOMHEHWEM Harpy3odyHoro Tecta. [aHHbli  meTon
NO3BONSIET NPOBEPUTL, YTO BPEMEHA OTKIUKA, MOSTyYeHHbIe B Xo4e TecTa, OT/IM4alTCs
OT aHamnormyHblX 3Ha4yeHWi, W3MEpPEHHbIX BPYYHYID Ha YpPOBHE rpadryecKkoro
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MHTepd)eVlCa nonb3oBaTtesid, JWb Ha BeEeJIM4YMHYy BpEeEMEeHU, 3aTpayvnmBaemMoro Ha
CTOPOHE KITMEHTA.

B HekoTOpbIXx cny4yasix, korga TecTUpOBaHWE NPOM3BOAUTENBHOCTU MNPOBOAUTCSA B
aBTOMATUYECKOM pexnme (Hanpumep, Kak 4acTb npouecca HenpepbIBHOM UHTEerpauum,
Kak onucaHo B pasgene 3.4), NpoBEpKM AOMKHbI NPOBOAUTBLCS TaKKe aBTOMATUYECKH,
MOCKOSbKY OCYLLECTBNATb MOHUTOPUHI U BMELLATENbCTBO BPYYHYKD MOXET OKas3aTbCs
HEBO3MOXHbIM. B TakMx cny4dasx TeCcTOBbI CTeHA [OoimkeH ObiTb cnocobeH
pacnosHaBaTb ItoOble OTKMOHEHUA wunu npobnembl M BbldaBaTb NpeaynpexaeHve
(06bl4HO B criydae npaBUITbHOIO 3aBEpLUEHUST TECTUPOBaHKS). cnonb3oBaHne Takoro
noaxoaa nerye opraHu3oBaTtb ans perpeccmMoHHOro TECTUPOBaHUSA
NPOM3BOANTENBHOCTM, KOrga MOBeAEeHME CUCTEMbl OOLLEM3BECTHO, HO CrOXHee B
criyyae npoBedeHuss MNPOOGHbIX  (3KCMEpUMEHTanNbHbIX) WK - KpynHOMAacLUTabHbIX
pPECYpPCOEMKNX TECTOB MNPOU3BOAUTENBHOCTU, KOTOpble TPebylT KOPPEKTUPOBOK,
BbINOJSTHAIOLLMXCS AMHAMNYECKM BO BPEMSA TECTUPOBAHMS.

4.4 AHanua pesynbTaToB U OTYETHOCTb

B paspgene 4.1.2 obcyxganucb pasnuyHble MeTPUKM U3 nraHa TeCTUpOoBaHUS
Npon3BOAMTENBbHOCTU. [lepedyeHb 3TUX METPUK yKasblBaeT, YTO UMEHHO Heobxoaumo
N3MepPSATb MPU KaXkOoM BbiNoSHeHUW TecTa. 1o 3aBepllieHuMM uMkna TeCTUpPOBaHUS
HeobxoaMMo cobpaTb AaHHbIE KaXO0W U3 YKa3aHHbIX METPUK.

Mpn aHanmM3e 3TW [aHHble CcHayana CoMOCTaBMAT C UeNnbl TECTUPOBaAHMUS
Npon3BoAMTENBbHOCTU. [locne Toro, Kak CTaHeT NMOHATEH pexum paboTbl TECTUPYEMOW
CMCTEMbI, MOXHO OyaeT aenatb BbiBOAbI, KOTOPblE MPEACTaBMSAT BaXXHYO MUTOrOBYH
YacTb OTYeTa, BKMOYas NepeyeHb pPekoMeHAyeMblX OEeNCTBUW. OTU OEeNCTBUS MOryT
BKIIOMAaTb BHECEHWE M3MEHEHUN B O0DOpydoBaHMe (Hanpumep, annapaTHbIX CPencTs,
poyTepoB), nporpammMHoe obecneyeHne (Hanpumep, ONTUMMU3AUUSA NPUIIOKEHUA W
3anpocoB Kk 6ase gaHHbIX) U ceTeBy WMHAPACTPYKTypy (Hanpumep, GanaHcmpoBka
Harpysku, MapLupyTmMsaums).

O6bl4HO aHanNuaupyTCca cnegyowmne gaHHble:

e CraTtyc wmopgenupyembiX (BUpTyanbHbIX) nonb3oBaTenen. ITy METPUKY
HeobGxoauMo npoBepuTb B nepBytd oyepedb. OObIMHO OXMOaeTcd, 4YTO BCe
BMpTyanbHble MOMb30BaTeENM CMOMMW  BbINOMHWUTL 3adadW, YKasaHHble B
onepaumoHHoMm npodune. XenatenbHo, 4YToObLI NOOble cObom B BbINOSTHEHUMU
9TMX Onepauuin BOCMPOM3BOAWMMAM TOMBbKO Te CuTyauun, C KOTOPbIMW MOryT
CTONKHYTbCSA pearnbHble nonb3oBatenn. PasnuyHble ownbkn MOryT okasaTtb
BMMSHWE Ha OCTarnbHble Moka3aTeny Npous3BoaUTENbHOCTU, NMO3TOMY TaK BaXKHO
cnepsa ybeauTbCs, YTO BCe OeNCTBUS NOMb30BaTENS BbINOMHEHDI.

e Bpewms oTknuka TpaH3akuuu. [laHHaa meTpuka MoxeT ObiTb 3aduKcupoBaHa
pasnuMyHbiMM cnocobamu, B TOM 4MCfle MWHMMarnbHOE, MakCMMarbHOe W
cpegHee 3HayeHusi, npoueHTunb (Hanpumep, 90-bi). MuHuManbHoe w
MaKcumarnbHoe MnokasaTenu OTpaXKaltT TOYKM IKCTPEMyMa MPOM3BOAUTENBHOCTY
cuctembl. CpegHee 3HadeHMe MPOU3BOOUTENBHOCTM  OTpaXaeT  NULb
mMaTemaTMyeckoe cpegHee, KOTopoe MoXeT ObiTb MWCKaXeHO 3a cyeT
«BblOpocoB». B kayecTBe uLeneBoro nokasatensa 4yacto ucnonbdyetca 90-biv
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NPOLEHTUMb, MOCKOMbKY OH XapakTepudyeT OOnbLIMHCTBO MoONb3oBaTenen,
AOCTUTIMX  OMpeaersieHHOro MNoporoBoro  3HaAYeHWA  MPOU3BOAUTENBHOCTW.
[obuBaTbCsi MOMHOrO  COOTBETCTBMS  LENSAM  MPOU3BOAUTENbHOCTM  He
pekoMeHAyeTCs, MOCKONbKYy 3TO MOXeT noTpeboBaTb HENOMEPHO BbLICOKMUX
3aTpar  pecypcoB MNpW  He3HayuTenbHOM  addpeKkTe AN KOHEeYHbIX
nonb3oBaTtenen.

KonnyecTBO BbINONMHEHHbIX TPaH3aKLUN B CeKyHAY. OTa MeTpuka
npenocTtaBnseT MHPOPMAaLUO O TOM, CKOSIbKO paboTbl OGbINO BbINONTHEHO
CUCTEMOW (KakoBa NPOMNyckHasti CNOCOBHOCTb CUCTEMDI).

KonunyecTtBO TpaH3akuun, 3aBepLMBLUMXCA OTKa3oM. OTM [JaHHble
NCMOnb3YyTCH MPU aHanuMse KONMUYecTBa BbINOSTHEHHbIX TPaH3aKUuMA B CEKYHAY.
OTkasbl yKasblBalOT Ha TO, YTO pacCcMaTpMBaEMbIn NPOLLECC He Obifl 3aBEpPLLEH,
unn Boobule He BbINONHaANCA. Jliobble O6GHapy)XeHHble OTKa3bl SABMSKTCS
OCHOBaHMeM [Ansi pasbupatenbCtBa W WUCCNEAOBAHUA WX MNEPBOMNPUYNH.
TpaH3akumu, Npy KOTOpbIX NpousoLuest cbon, Takke MOryT NPUBECTU K HEBEPHbIM
rnokasaTesiiM KOfiM4ecTBa BbIMOMHEHHbIX TPaH3aKUUM B CEKyHAY, TaK Kak Takue
TpaH3aKkumn 3aBepLuatoTca buicTpee, YeEM BbINOSHEHHbIE MOSTHOCTLIO.
KonunyecTtBO 3anpocoB B cekyHAy. OTa MeTpuka [aeT npeactaBfieHne o
Konuyectee obpalleHnn BUpPTyaribHbIX Nofb3oBaTenen K Beb-cepBepy Kaxayro
CEeKyHOy TecTa.

lNMponyckHaa cnocoBHOCTbL ceTu. OTa MeTpmka 0bbl4HO n3mepseTcsa B butax B
eanHULY BpeMeHu, Hanpumep, ouT B cekyHay. OHa nokasbiBaeT KOSM4ecTBO
AAHHbIX, NONyYaeMblX Kaxayl CeKyHOy BMpPTyalbHbIMWM MONb3oBaTensmMu OT
Beb-cepBepa (cM. pasgen 4.2.5).

Koabl otBeTtoB HTTP-cepBepa. 3TV AaHHble 3aMepStoTCS KaKayr CeKyHay U
MMEeloT 3Ha4YeHUs BO3MOXHbIX KOOOB OTBeTa, Takux kak: 200, 302, 304, 404
(cTpaHuua He HangeHa).

3HaunTenbHasa YacTb 3TOM MHpopMaumm MoxXeT ObiTb NpeacTaBneHa B Buage tabnuu,
OAHaKo, rpaduyeckoe npeacraBneHne obnerdaeT NPOCMOTP AaHHbIX U BbISABNEHUE
TEeHAEHLUNN.

MeToapl, ncnosibdyemble Nnpu aHann3e gaHHbIX, MOIyT BKIO4YaTb:

CpaBHeHue pe3ynbTaToB C 3as8BMeHHbIMU TpeboBaHUsIMMN

HabntogeHune 3a TeHOeHUMsIMIN B pe3ynbTaTtax

CratncTuyeckme MeToabl KOHTPOIS KayecTBa

BbisBneHune ownbok

CpaBHeHMe 0XXMaaemoro 1 nony4eHHoro pesynbTaToB

CpaBHeHue pe3ynbTaToB C MOAENbI NPON3BOANTENBHOCTHU

CpaBHeHue pe3ynbTaToB C pe3ynbTatamn NpeablayLmx NcnbiTaHun

MpoBepky Hagnexawero QYHKLMOHMPOBAHNSA KOMMOHEHTOB  (Hanpumep,
cepBepoB, ceTen)

BbisiBNeHMe B3aMMOCBSA3N MeXay MeTpuMKamMu MOXET MOMOYb MOHSTb, B KAKOM MOMEHT
NPOM3BOAMTENBHOCTb CUCTEMbI HauYMHAET CHuMXaTbcs. Hanpumep, kakoe Konm4ecTtBo
TpaH3akuuin B cekyHOy Obino o6paboTaHo, korga yTunusaumsi NpOLECCOPHbIX
mowHocTen gocturna 90%, n pabota cnctembl 3ameanunacs?
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AHanus MOXeT NMoMoYb onpeaennTb OCHOBHYIO MPUYMUHY  CHUDKEHUS
npousBoauTenbHOCTM MM cbosi, 4YTo, B CBOK o4vepedb, OyaeT cnocobcTBoBaTh
ncnpaenenuto. NpoBegeHne NOATBEPXKAAOLWEro0 TECTUPOBAHUS NMOMOXET ONpPeaennThb,
YCTPaHWIO N 3Ty NPUYMHY BHECEHUE KOPPEKTUPOBOK.

OTyeTHOCTbL

PesynbTaThl aHanu3a o606LwanTca 1 CpaBHUBAKOTCA C LENsMU, YKa3aHHbIMU B MiaHe
TecTnpoBaHus npounssoanTensHocTn. OHM MoryT BbITb NpeacTaBneHbl B 06wemM oTtyeTe
O BbINOJSIHEHMM TECTa BMECTE C APYrMMW pe3yribTaTamun Unn BblAeNeHbl B CreumanbHbIi
OTYEeT O TEeCTUPOBaHUN MNPOU3BOAMTENBHOCTU. YPOBEHb AeTanu3auun LOSKeH
COOTBETCTBOBAaTb  MOTPEOHOCTAM  3aMHTEpPECOBaHHbIX  nuy.  PekomeHaauumm,
OCHOBaHHble Ha 93TUX pe3ynbTataX, OObIMHO KacalTCa KpUTEpMEB BbiMycka
nporpaMmmHoro obecnevyeHnsa (BKNYas LENeBOE OKPYXXeHME) unm HeobxoanMbix
yny4LEeHNN NPON3BOANTENBHOCTMW.

CTaH,D,apTHbIIZ oT4veT O TeCTUpoBaHNN NMPONU3IBOOUTESNIbHOCTU MOXET BKITHOYaTb:

OCHOBHbIe UTOrn

OTOT pa3aen 3anofHseTcs, korga Bce TeCTbl NPOU3BOANTENBHOCTM Obinn NpoBeaeHbI, a
pe3ynbTatbl 66NN NpoaHanManpoBaHbl M 0CO3HaHbI. Ero uenb coctont B TOM, YTOObI
NpeaocTaBUTb KpaTKMe M NOHSTHbIE BbIBOAbI, @ TaKKe pekoMeHaaunn pykoBOACTBY ANs
JOCTUMXKEHUS LieneBblX NoKkasaTenen.

PesynbTathbl TECTUPOBaHMUA
PesynbTaTbl TeCTMpOBaHWA MOFYT BKMOYATb MOMHOCTBIO UMM YaCTUYHO CreayloLLyHo
NHopMaLno:

e Pe3stome ¢ 06bsiCHEHNEM N NOAPOOHBIM N3NOXKEHNEM pPe3yrbTaToB.

e PesynbTaThl 3TaNOHHOIO TECTa, KOTOPbLIVA CAY>XUT «CHUMKOM» CUCTEMbI B
3a[laHHbIl MOMEHT BPEMEHU U COCTaBMSET OCHOBY 151 CPABHEHUS C
nocnegyowmmmn Tectamm. 3Tn pesynbTaThl AOSMKHbI cCoaepXaTb AaTy U BpeMs
Hayana Tecta, 4OCTUrHYTOe MpPU BbINONIHEHUN TECTA YNCIO OLHOBPEMEHHO
paboTatoLmMx B cUCTEME NoSib3oBaTernemn, yCTaHOBNEHHYIO NPON3BOANTENBHOCTb
N OCHOBHbI€ BbIBOAbI, KOTOPbIE MOrYT BKIKOYATb YacTOTy OLWNBOK, BpeMs
OTKIINKA N CPEOHIOK NPOMYCKHYHK CMOCOBHOCTD.

e  OOLLYIO0 apXUTEKTYPHYIO CXEMY, OTPaXKatoLLyto BCE KOMMOHEHTbI, KOTOpble
oKasblBanu (M1 MOrnM OKasblBaTb) BIIMSHWUE HA JOCTMXKEHME Lienen
TECTUPOBaHUS.

e [logpo6HbIN aHann3 pe3ynbTaToB TECTUPOBAHUSA (MpY NOMOLLM Tabnuy n
avarpamm), nokasbiBaloL M BpeMsi OTKNNKA, MHTEHCMBHOCTb TPaH3aKL WM,
4YacToTy oWNBOK N aHanM3 NPoM3BOAUTENBHOCTU. TaKkkKe 3TOT aHanM3 COAEPXKNUT
onucaHue Habnaaemblx COObITUIN, TaKMX KAk MOMEHT, koraa paboTta
NPUNOXEHNs cTana HecTabunbHON, N UCTOYHKK OWNBOK (Hanpumep, Beb-cepaep,
cepBep 6a3bl aHHbIX).

MpoTokonbl TecTUpoBaHUS
Mpun npoBeAeHUN TECTUPOBAHUS LOIMKHO NPOU3BOANTLCS NpoTokonupoBaHue. OBblIYHO
MPOTOKON COAEPXKUT CNeAyoLLY0 NHOPMaLKIO:
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[laTta n Bpems Ha4yana TecTMpoBaHud

[MpooomknTenbHOCTb TECTUPOBAHUSA

VMcnonb3oBaHHbIE B X04e NpoBefeHUs TECTUPOBAHUA CKPUMTbI U UX TPYNMbI
(ecnu TakoBble MCMONb30BaNUCh) U COOTBETCTBYHOLWAs MHOPMaLMS O
HaCTpoOMKax 3TUX CKPUMTOB

dann(ebl), cogepxalime TeCToBble JaHHbIe

MmeHa v pacnonoxeHne annoB AaHHbIX/NPOTOKOSOB (JIOroB), CO34aHHbIX NpU
npoBefeHUn TeCTUPOBaHUSA

HacTponku KoHdUrypaumin nporpaMmMHOro 1 annapatHoro obecneyeHus
(0COBEHHO CTOUT OTMETUTDL NtOBOble M3MEHEHMSA MEXAY 3anyckaMu TECTOB)
CpegHwue n nukoBble 3HavYeHna ytunusauum CPU n RAM Ha BebG-cepBepax u
cepBepax 6a3 AaHHbIX

OTmeTKN ypoBHEN OOCTUIHYTON NPOU3BOAUTENBHOCTU

BbisiBneHHble gedekTsbl

PekomeHaauumn
PekomeHaaumm, ocHOBaHHbIE Ha pe3yrbTaTax TECTUPOBAHUS, MOTYT BKIOYaTb:

PekoMeHayeMble TEXHUYECKNE U3MEHEHWS], TaKME Kak U3MEHEeHMEe KOHUrypaumm
obopyaoBaHus, NporpamMHOro obecneyeHns nnn ceTeBon MHPPaCTPYKTYpbI
O6nacTu, onpegeneHHble AN ganbHenLWwero aHanuaa (Hanpumep, aHanus
NPOTOKONOB (noroB) Beb6-cepBepa ANs BbISABMIEHMS OCHOBHbIX MPUYUH Npobrem
n/mnum owmnbok)

HeobxoaMmMocTb AOMOMHUTENBHONO MOHUTOPWUHIA LUMO30B, CEPBEPOB U CETEN C
Lenbto nony4veHns 6onee NoapobHbIX AaHHbLIX ANA N3MEPEHUSA XapaKTEPUCTUK U
BbISIBITEHUSA TEHOEHUMIA (HAaNpUMEP, CHUXKEHMS) MPON3BOANTENBHOCTU
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5. WHcTpymMeHTbI — 90 MUHYT.

KnroueBble cnoBa
"eHepaTop Harpysku, ynpasfieHMe Harpy3kom, MHCTPYMEHT MOHUTOPUHIA, MHCTPYMEHT
TECTUPOBaHUS NPOU3BOANTENBHOCTU

Lienn o6yyeHus

5.1 MWHcTpymeHTanbHasa noanepxka
PTFL-5.1.1 (K2) lNoHATb, Kaknm 06pa3om MHCTPYMEHTbI NoAAEPKNBaOT NPOBEAEHME
TECTUPOBaHUSA NPON3BOAUTENBHOCTU

5.2 MpurogHoOCTb MHCTPYMEHTA
PTFL-5.2.1 (K4) OueHuTb NpUrogHoOCTb MHCTPYMEHTOB TECTUPOBAHUSA
NPOM3BOAMTENBHOCTU NPW 3a4aHHOM CLiEHapuUmn NpoeKkTa

5.1 WNHcTpymeHTanbHaga nogaepxka

CyLiecTByIOT cnegytoLime Tvnbl MUHCTPYMEHTOB TECTMPOBAHMS NPON3BOAUTENBHOCTY:

FeHepaToOpbl HarpysKku

"eHepaTop, UCNOMb3ys UHTErPUPOBAHHYIO cpeay pa3paboTku, peaakTop CKPUMNTOB Mn
Habop MHCTPYMEHTOB, cnocobeH co3faBaTb N 3anyckaTb MHOXECTBEHHbIE 3K3eMMNsAPbI
KNMEHTOB, MMUTUPYIOLIMX MOBEeAEHME MOonb3oBaTens B COOTBETCTBUM C 3adaHHbIM
pabounm npodunem. Cos3gaHMe HECKONbKMUX 3K3EMMNAPOB MNOAOOHLIX KIIMEHTOB 3a
KOPOTKME MPOMEXYTKM BPEMEHM BbI3OBET Harpysky Ha TEeCTUPYEMYHO CUCTEMY.
[eHepaTop Kak co3gaeT Harpysky, Tak M cobupaeT MeTpuku AN nocnenylowero
CO3[aHunsi OTYETOB.

Mpy BbINOMHEHMM TECTOB MPOM3BOAUTENBHOCTU 3adaya 3aknyaeTcs B TOM, 4TOObI
UMUTUPOBATbL pearbHbii X04 COObITUM HACTOMbKO, HACKOMbKO 3TO MpaKTUYeCcKu
BO3MOXHO. 3a4yacTylo 9TO O3HayaeT, 4To noTpebyloTca nonb3oBaTernbCKkMe 3anpochl,
nocTynawLime U3 pasHbiX MECT, a He TONbKO U3 oaHoro. OKpY>XeHMs, MOCTPOEHHbIE C
HECKONbKMMW TOYKaMK CO30aHUA Harpysku, criegyeT pacnpefenuTb Takum obpasom,
4TOObl WMCTOYHWMKM Harpyskm He Haxogunucb B ogHom ceTu. 310 obecneuvvBaeT
peanuCTUYHOCTb TECTUPOBaHMUSA, XOTS MHOr4A MOXET ucKaxaTb pes3ynbTaTbl, ecnuv
NPOMEXYTOYHbIE CETEBbLIE CErMEHTbLI CO34at0T 3a4EPXKKM.

KoHconb ynpaBneHuUs Harpy3Kkom

KoHconb ynpaBneHuss Harpyskon obecrnevvMBaeT KOHTPOSb 3arnycka W OCTaHOBKU
reHepaTopa(oB) Harpysku. Takke OHa 0ObeaUHSIET METPUKU PasfM4YHbIX TpaH3aKUuWM,
3aflaHHbIX B 3K3eMnnsipax 06bEeKTOB cO34aHUsl HAarpy3ku, UCNoNb3yeMblX FeHepPaToOPOM.
KoHconb nosBonsieT npocmatpusBaTb OTYETbl U rPadUKL  BbIMOMHEHUS TECTOB WU
cnocobCcTByeT NPOBEAEHUIO aHanNn3a pe3ynbTaTos.
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MHCTPYMEHT MOHUTOPUHra

CpefnctBa MOHUTOPUHra 3anyckaloTCsl OQHOBPEMEHHO C TECTUPYEMbIM KOMMOHEHTOM
WM CUCTEMOW W KOHTPONUPYIOT, 3anucbiBaldT W/uUM aHanusupylT nosBedeHune
KOMMNOHEHTa unn cuctembl. Hanbonee yacto oTcnexusarTcsa odvepean Beb-cepsepa,
cUCTeEMHad namATb M AUCKOBOe npocTpaHcTBo. CpeacrtBa  MOHUTOPUHra  MOryT
3(PPEKTUBHO MOMOYb HAWTU NEPBOMPUYUHBLI  CHUMXKEHUS  MPOM3BOAUTESNTBLHOCTU
TEeCTUpyeMoM CUCTEMbI, a TakKkKe MOryT WCNosfb3oBaTbCa A1 MOHUTOPUHra
NpOn3BOACTBEHHOW cpeabl Npu BbiNycKe npoaykta. Bo Bpemsi BbIMNOMHEHUA TecTa
Npon3BOOUTENBHOCTU  CpeacTBa  MOHUTOPMHIA  MOFYyT  TaKkKe  MCMNoSib30BaTbCSA
HenocpeacTBEHHO Ha CaMOM reHepaTope Harpysku.

Mogenu nuueH3npoBaHUs CPeacTB TECTUPOBAHUS MPOU3BOAUTESNIBHOCTM BKHOYAKOT
TPAaOULMOHHYIO JULEH3NI0 Ha OCHOBE paboumx MecT/canToB C MNOSIHbIM NPaBOM
cobCcTBEHHOCTH, OBNaYvHy0 Mogernb NMLEH3MPOBaHNSA C onnaTon No mepe notpebneHuns
N NULEH3UN C OTKPbITbIM UCXOAHBbIM KOAOM, KOTOPblE MOXHO CBOOOAHO MCMNONb30BaTh B
KOHKPETHOW cpefe Wnn nocpeactBoM obOnadHbix peweHun. Kaxpgas M3 mopenen
nogpasymMeBaeT pPas3fMyHYl0 CXeMy onnatbl W MOXET BKIOYaTb  TEKYLLYHO
Texnogaepxky. OdeBugHoO, 4TO Ans Noboro BbIBPAHHOrO MHCTPYMEHTa MNOHUMaHWe
npuHUMNoB ero paboTbl (nocpeacTtBoM o0OyyYeHus n/unu camoobyyeHus), Tpebyet
BPEMEHU 1 (PUHAHCOB.

5.2 lNpurogHoOCTb MHCTPYMEHTOB

Mpn BbIGOpPE MWHCTPYMEHTa Harpy3o4HOro TeCTUPOBaHUSA [LOIMKHbl YYUTbIBATLCS
cnegyowme akTopbl:

CoBMecCTUMOCTb

Kak npaBuno, MHCTPYMEHT BbIOMpaeTca Ans opraHMsauun B LESOM, a He TONbKo Ans

OTAENbHOro NpoekTa. ATO nogpasymMeBaeT yveT crieayowmx hakTopoB B OpraHn3aLmm:
e [lpoTokonbl. Kak onucaHo B Nase 4.2.1, NPOTOKOMbI SIBASIKOTCHA O4YEHb BaXKHbIM

acnekTom BblIbopa MHCTPYMEHTA Harpy304HOro TecTtupoBaHus. NoHMmaHme Toro,
Kakme NpOoTOKOMbl MCMOMb3YTCA CUCTEMOM U CMUCKa TEX U3 HUX, KOTOopble ByayT
TeCTUpPOBaTbLCA, AACT HEOOBXOAMMYHO MHGPOPMAaLMIO ANA OLEHKM NPUrogHOCTH
KOHKPETHOro MHCTPYMEHTA.

e VHTepdencobl K BHELLHUM KOMMOHEHTaM. NHTepdencbl K KOMNOHEHTaM
nporpaMmHoro obecnevyeHms unum Apyrmm MHCTPYMEHTaM B COCTaBe MOSHbIX
WMHTErpaumMoHHbIX TpeboBaHMN MOryT paccmMaTpuBaTbCs AN COOTBETCTBUSA
npoueccy nnu gpyrum TpeboBaHnsaM COBMECTUMOCTU (Hanpumep, COOTBETCTBME
npoueccy ClI).

e [Mnatdopmbl. CoBMECTUMOCTb C NniaTdhopmamm (M X BEPCUSMM) B OpraHm3aumm
NMeeT CyLLeCTBEHHOE 3HavyeHne. OTO OTHOCUTCA Kak K nnatdopmam,
NCNonb3yemMblM ANSA pa3MeLLeHNss MIHCTPYMEHTOB, Tak U nnaTgopmam, ¢
KOTOPbIMU 3TN MHCTPYMEHTbI B3aMOLENCTBYHOT 451 MOHUTOPUHIA 1 / unu
reHepaunm Harpysku.
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MacwTtabupyemoctb
[pyron gakTop, KOTOpbI HEOBXOANMO Yy4YuTbiBaTb — 3TO ObLLEE YMCNO BUPTYasbHbIX
nonb3oBaTtesien, KOTOpoe MOXeT OAHOBPEMEHHO nogAepXaTb WHCTPYMEHT. JTO
BKIOYaeT B cebs HECKONBKO PakTOPOB:
e MakcnumanbHoe Tpebyemoe YMCNOo NMLEH3NI
e TpeboBaHus K KOH(urypaumm paboumx CTaHUMN U CEepBEPOB, MEHEPUPYIOLLNX
Harpysky
e BO3MOXHOCTb reHepaunm Harpy3km U3 passimyHbIX MECTOMNOSTOXEHUN (Hanpumep,
pacnpegerieHHble cepsepa)

JocTynHocTb

[pyron dakTop, KOTOpbIM HEOBXoAMMO paccmaTpuBaTb - 3TO Tpebyembl YypPOBEHb
TEXHUYECKMX 3HaHUN ansa paboTbl C UHCTPYMEHTOM. DTO 4YacTO UrHOPUPYETCS N MOXET
NPMBECTU K HETOYHbIM pe3ynbTaTaM W3-3a HEKOPPEKTHOW KOHJUrypauum TecToB
HeKBanMUUMPOBaHHbIMW  TEeCTUpPOBLUMKaMn. [na  TecTupoBaHud, TpebytoLlero
CMOXHbIX CLieHapueB N BbICOKOrO YPOBHSA NPOrpaMMmMpyeMOoCTM U HacTpoeK, KOMaHabl
AOSDKHbI YOOCTOBEPUTBLCS, UYTO TECTUPOBLUMK MMeeT Heobxogumble HaBblKWM, OMbIT U
NOArOTOBKY.

MoHuTOpUHr

[locTatoyeH N MOHWUTOPWUHI, NpefocTaBnAeMbll UHCTPYMEHTOM? [OCTynHbl Nu B
cpene Opyrme WHCTPYMEHTbl MOHUTOPMHra, KOTOpble MOryT OOMNOMHUTb MOHUTOPWHT,
npegocTaBnseMbli UHCTPYMEHTOM Harpy3o4HOro TectmpoBaHna? MoXxHO fin COOTHECTH
nokasaTtenm MOHUTOPUHra CO CMMCKOM TpaH3akumn? Bce aTm Bonpockl Tpebyetcs
obcyantb, 4TOObl MOHATH, CMOXET N BblOpaHHbIN MHCTPYMEHT obecrneynTb YpOBEHb
MOHUTOpPWHra, TPEOYLWNNCS Ansa NnpoekTa.

Korga MOHUTOPUHT npeacTasnsieT cobon oTaesnbHY nporpamMmmy / UHCTPYMEHThI / BeCb
CTEK, €ro MOXHO MCMoNb30BaTb ANA MOHUTOPUHra MNPOWM3BOACTBEHHOW cpenbl Mnpu
BbIMycKe nNpoaykTa.
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CepTnnumpoBaHHbIN TECTUPOBLLNK /
Mporpamma o6yyeHns 6a3oBOro ypoBHs — TecTupoBaHMe Npon3BoaNTENBHOCTU ISTQB

6. Ccbinku

6.1 CtaHgapThbl

e [ISO25000] ISO/IEC 25000:2005, Software Engineering - Software Product
Quality Requirements and Evaluation (SQuaRE)

6.2 [dokymeHTbl ISTQB

e [ISTQB_UT_SYL]ISTQB Foundation Level Usability Testing Syllabus, Version
2018

e [ISTQB_ALTA SYL]ISTQB Advanced Level Test Analyst Syllabus, Version
2012

e [ISTQB_ALTTA SYL]ISTQB Advanced Level Technical Test Analyst Syllabus,
Version 2012

e [ISTQB_ALTM_SYL]ISTQB Advanced Level Test Manager Syllabus, Version
2012 (“Mporpamma obyyeHus MNpoaBmMHYTOro YypoBHSA. PykoBoguTerb
TeCTUpoBaHus”)

e [ISTQB_FL_SYL]ISTQB Foundation Level (Core) Syllabus, Version 2018

e [ISTQB_FL_AT] ISTQB Foundation Level Agile Tester Syllabus, Version 2014
(“CepTndurumpoBaHHbI TECTMPOBLUMK B cdhepe rmbKnx MeToa0mornin.
Mporpamma obyyeHns”)

e [ISTQB_GLOSSARY] ISTQB Glossary of Terms used in Software Testing,
http://glossary.istgb.org ( ISTQB «CtaHgapTHbIn rnoccapui  TEPMMUHOB,
NCNONb3yeMbIX B TECTUPOBaHUN NpOrpaMmHoOro obecneyeHnsy,
https://www.rstgb.org/ru/istgb-
downloads.html?file=files/content/rstqb/downloads/ISTQB%20Downloads/ISTQB
%20%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B
8%D0%B8%CC%86%20%D0%A2%D0%B5%D1%80%D0%BC%D0%B8%D0%
BD%D0%BE%D0%B2%20%D0%A2%D0%B5%D1%81%D1%82%D0%B8%D1
%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F%202.3.pdf)

6.3 KHuru

[Anderson01] Lorin W. Anderson, David R. Krathwohl (eds.) “A Taxonomy for Learning,
Teaching and Assessing: A Revision of Bloom’s Taxonomy of Educational
Objectives”, Allyn & Bacon, 2001, ISBN 978-0801319037

[Bath14] Graham Bath, Judy McKay, “The Software Test Engineer's Handbook”, Rocky
Nook, 2014, ISBN 978-1-933952-24-6

[Molyneaux09] lan Molyneaux, “The Art of Application Performance Testing: From
Strategy to Tools”, O’Reilly, 2009, ISBN: 9780596520663

[Microsoft07] Microsoft Corporation, “Performance Testing Guidance for Web
Applications”, Microsoft, 2007, ISBN: 9780735625709
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