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1. BeeOdeHue

bonbmas ci0KHOCTh UCIOJIB3YEMBIX CErOJHS NMPOTPAMMHBIX CUCTEM U BAKHOCTH PEIIACMBIX
UMH 3a7a4d TpeOyloT aKKypaTHOM M CUCTEMAaTUYECKON NMPOBEPKU UX KOPPEKTHOCTH B CMBICIIE
COOTBETCTBUS TPeOOBaHMUAM U CTaHAApTaM. [ Takoil MPOBEPKH Yallle BCEro HCIOJIb3YeTcs
TECTUPOBaHUE — HAOJIOJEHHUE 3a PabOTOM CHCTEMBI B psAIE CIELUAIBHO CO3/1aBaeMbIX
CUTyalluld M aHaJHM3 MPaBHIBHOCTU €€ PadOThl B KAXIOH TAaKOM CHUTyallud C y4eTOM BCeX
CYIIECTBEHHBIX ACIIEKTOB €€ IIOBEICHUS.

BonpmmHCTBO WMEIONUXCST HAa CETOAHSIIHUNA JIeHh METOJOB TECTUPOBAaHHUS TpeOyer
CEPBhE3HBIX 3aTpaT Mg oOecreueHUss HEKOTOPHIX TapaHTHH aJeKBAaTHOCTH WJIM TTOJTHOTHI
IpOBOAMMON TIpOBepKU. ToO ecTh, BaXKHO, YTOOBI OIICHKA KOPPEKTHOCTH CHCTEMBI,
BBIHECEHHAs Ha OCHOBE HEOOJIBIIOTO KOJIMYECTBA TECTOBBIX SKCIEPHUMEHTOB, ObLJIa BEpHA U
M0 OTHOIICHHUIO K €€ padoTe BO BCEX BO3MOXKHBIX CHUTYAIHUSX, KOTOPBIX ISl MPAKTUYCCKU
BOKHBIX CHCTEM OECKOHEYHO MHOro. OOBIYHO [JIi 3TOTO TMPOBOAMTCS KiacCH(pUKAIHS
CUTyalliil, KOTOPhIE MOTYT BO3HUKHYTH MpPH pabOTe CHUCTEMBI, U OPTaHU3YIOTCS TECTHl Ha
KKl BBIJICJICHHBIM BHJ CHUTYyallMii, B XOJ€ KOTOPBIX BBIMOJHSIIOTCS BCE HEOOXOIUMBIE
MIPOBEPKHU.

[Ipn aBTOMarM3anuu TECTUPOBAHUS Yalle BCErO ABTOMATU3UPYETCS JIMIIb BBINOJIHEHUE
TECTOB. ABTOMAaTH3allusl MX CO3[JaHMUsA CBSi3aHA C HEOOXOAMMOCTBHIO (hopMaTu3alui Kak
KPUTEPUEB MPABUIBLHOCTU PabOThl TECTUPYEMOM CHCTEMbI, TaK U TMpaBUI KIacCHUPUKALIUU
TECTOBBIX CHUTYalluid W TEXHUK (POPMHUPOBAHUS BXOJHBIX JAaHHBIX KaK MpEICTaBUTENCH
MOJIy4aeMBbIX KJlaccoB cuTyanuid. [1ockonbKy A MOAaBISAIONIEro OOJBIIMHCTBA CUCTEM BCE
9TH KPUTEPHUH U TpaBHIIa 3a7aHbl HeOPMAIbHO, TaKash aBTOMATU3AIlUs MOKET OTpeOOBaTh
CYIIECTBEHHBIX JIOMOJHUTENBHBIX 3aTpaT Ha UX MOJIHYIO (hOpMaTH3AIHIO.



B psine curyanmii Takee 3aTpaThl HEONpPABIAHHBI, TaK KaK Pe3yJbTaThl TCCTUPOBAHHS HE
JIOJDKHBI JIEMOHCTPHUPOBAThH BBICOKYIO HAJICKHOCTh M MOJHOTY IMPOBEPKH BBIICICHHBIX BUJIOB
TECTOBBIX cuTyauuid. TakoBo, HampuMmep, mecmuposanue pabomocnocobnocmu, NpU
KOTOPOM TIPOBEPSETCS TOJIBKO, YTO OCHOBHBIE (DYHKIIMHM CHUCTEMBI BBIOJHSIOTCS Oolee-
MEHEe MPABUIIBHO, T.C. CHCTEMa HE Pa3pyllacTcs W BO3BpAIIACT Pe3yJIbTaThl, MPOXOISIIHNE
NPOCTEHIIMe MPOBEPKU HA KOPPEKTHOCTH (MOJTHAS MPOBEpKA MPH TOM HE BBIMOJIHICTCS).
[Ipu TectupoBanmu pabOTOCTIOCOOHOCTH OWMOIMOTEK MPOBEPSIOT KAKAYI0 OUOIHOTEYHYIO
omeparuio (Kaxaplii OOIIEAOCTYIMHBIH METOM KaXJOro Kiacca) Ha Hamboyiee MPOCTOM
CIICHApHH €€ UCIIOJIb30BaHUs, TIPOBEPsis BBHIMOJHCHUE 0A30BBIX OTPAHUYCHUIN HA pe3yJIbTar
pabotel. CkakeM, MpH TECTHPOBAHHUH PabOTOCIOCOOHOCTH peaiu3anuu (GyHKIHHA SiN(X)
MOYKHO BBI3BATh €€ CO 3HadeHueM napamerpa 1.0, yOenuThes, YTO HUKAKUX MCKIIOYCHUN HE
BO3HHKJIO, ¥ MPOBEPUTH, YTO PE3YJIbTAT JEXKHUT Ha oTpe3ke [—1, 1]. [IoHATHO, YTO TakuM
o0pa3oM TMpoBepsieTCs TOJbKO, YTO JaHHAs peau3ais He JejJacT 4YTO-TO YK COBCEM
HETPaBUIIBHOE.

TectupoBanne pabOTOCIIOCOOHOCTH HCIOJIB3YETCs, 4YTOObI YOEIUThCS B TOM, UTO
TEeCTUpyeMasl CUCTeMa YCTOWYMBO pabOTaeT B MPOCTEHIIMX CIIEHAPHUSAX HCIOIb30BaHusI. OHO
4acTO MPOBOJIUTCS Ui TPOBEPKU KOPPEKTHOCTU OYEpeIHOW COOpKH CHCTEMBI, [0
BBITIOJTHEHUS 00JIee CHCTEMAaTHYECKOro ¥ aKKypaTHOTO TECTHPOBAHHMS, TOCKOJIBKY MOCIIEHES
TpeOyeT 3HAaUUTEeNBHO OOJIbIIIE BpEMEHH, HO OECCMBICIIEHHO, €CITH HOBasi BEPCHs TECTHPYEMOM
CHCTEeMbl HE B COCTOSHHHM CHpPABUTHCS JaXe C NpocTedmmMu 3amadamu. Hampuwmep,
aKKypaTHoe TectupoBanue ¢pyHkuuit uarepdeiica POSIX, ynpasisromux paboToil MOTOKOB,
TpeOyeT pa3paboTKH [OCTaTOYHO CIIOKHBIX CIEHApHEB, B XOJE KOTOPBIX CO3/AI0TCA
MHOTOYHCJICHHbIE TOTOKHM C PA3IMYHBIMU XapaKTEpPUCTHKAMM, U B paMKaX HEKOTOPHIX W3
3THX TOTOKOB BBIMOJHAIOTCS Kakue-To crenuguyueckue neiictsus. Ho mcmons3oBars Takue
TECTbl OECCMBICIIEHHO U HE3((EeKTUBHO, eciiu cama (YHKIMS CO3AAHUS MOTOKA CONEPKUT
ommOKy, METaoNlyl0 HEBO3MOXKHBIM CO3[JaHHE HOBOTO IIOTOKAa TP €€ OOBIYHOM
UCIIOJIb30BaHUU. 3aTpaThl BPEMEHHU Ha BBINOJIHEHHE CIOKHBIX TECTOB M BBISICHEHHUE MTPUPOIBI
OOHAapy)XCHHOM OIMMOKK TIPH OSTOM OyIyT CIUIIKOM BEJIHMKH, a TPOCTEHIINN TecCT,
IPOBEPSIONINI, YTO HOBBIH MOTOK JEHCTBHUTEIBHO CO3JACTCS M BBIIOJHIECT XOTS ObI OAHY
HPOCTEHIITYIO OIIEpanHio, MO3BOJIHUT CYIIECTBEHHO COKPATHTh 3TH 3aTPATHI.

Takum o0pa3oM, TecTUpOBaHHE pPAOOTOCIIOCOOHOCTH TO3BOJSET HSKOHOMHTH YCHIIHS,
3aTpauMBacMble Ha IMOWUCK W JIOKAIM3AIMIO JOCTATOYHO TPYOBIX OMMOOK B KPYIHBIX M
CJIO’KHBIX TIPOTPAMMHBIX CUCTEMAaX.

Kak MOXXHO aBTOMaTH3MpOBaTh CO3JaHUE TECTOB padotocrmocoOHocTn? Kazamock Obl, 4TO
Takas aBTOMATH3aLus MOTpedyeT (opMaIM3alUU CYIIECTBEHHOM dYacTu TpeOOBaHUU H
KPUTEPHEB BBIOOpA TECTOB KAK CLEHAPUEB «HOPMAIBHON» PabOThI MPOBEPSIEMBIX ONEpaluii,
JUIs 4Yero HeOoOXOOUMO MOTPAaTUTh JOBOJBHO MHOro ycunui. Hampumep, ¢yHkuus,
IpeJHa3HauYeHHas Ul OTKpBITUS (aillioB, B X0J€ TeCTa Ha CaMOM JeJe JI0JDKHAa OTKpPBIBATh
HEKOTOPBIN (aii, a He OrpaHUYUBATHCA BbIaueil Koaa omuMOKH. B TO ke Bpems KadecTBO
TECTOB pPabOTOCIOCOOHOCTH JAOBOJBHO HH3KOE, a B pe3yJbTaTe aHAJIOIMYHBIX YCHIINH,
NOTPAYCHHBIX HA pa3pabOTKy TPaIUIIMOHHBIX TECTOBBIX BAPHAHTOB, MOXHO IMOJIYYUTH Oojee
CTPOTHE U TIOJIHBIE TECTHI O€3 MPOoBeACHUS (HOpMaTTU3aAIUH.

Takast ouleHka B o0IIeM ciyyae BEpHA, HO MHOIZIa BO3HUKAIOT JIOTOJHUTENbHBIE (DAKTOPBI,
NO3BOJISIOIINE MO-HOBOMY B3IJIIHYTh Ha BO3MOXHOCTb M HEOOXOIMMOCTh aBTOMAaTH3alUU
TecTUpoBaHusi paborocrocoOHocTu. IlepBelii Takoil (akrop — pasMep MU CIOKHOCTD
TECTUPYEMON CHUCTEMBI, ONpeesieMble Ha OCHOBAaHMU OOILEro KoJIM4yecTBa MHTEp(EHCHBIX
onepauuidi W CIOXKHOCTH peanu3zyeMblx uMu ¢(yHkiuid. Ecnm omepanmii o4eHb MHOTO,
pa3paboTKa TECTOB Ul HUX BCEX BPYYHYIO CTAHOBUTCS CIMILKOM TpynoeMkoil. Hampumep, B
cragpapre POSIX 2004roma omucano 1123¢yukiuu [1], MHOrME M3 KOTOPBIX PELIAIOT
BECbMa CIIOKHBIC 33J1auH, a B Oubamorexe Qt mist pa3pabOTKH MPHIIOKEHUHN ¢ rpaduuecKuM
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uHTepdeiicom mosb3oBatens [2], Bxomsmiedt B cranmapt Linux Standard Base [3],
HacuuThiBaeTcs okoyio 100000011e10CTYITHBIX METOIOB KJIACCOB M TJIO0AIBHBIX (hYHKITAM.

Hpyroii  ¢akTop, KOTOpBIi MOXET chenaThb aBTOMATH3AIMIO  CO3JaHUS  TECTOB
pabotocrnocoOHOCTH O0Jiee MEPCIIeKTUBHON, — 3TO HAJIMYKE JOCTATOYHO MOJHOH M XOPOIIO
CTPYKTypUpOBaHHON uH(popManuu o0 uHTepdelicax Tectupyemoil cuctembl. Eciu Takas
uH(poOpMallnsi YK€ e€CTh, OHa MOXET ObITh MCIOJb30BaHA I aBTOMaTHYECKON TIeHepaluu
AJIEMEHTOB TECTOB WJIN UX 3aTOTOBOK.

O6a »tux ¢aktopa — OONBIIONW pa3Mep W Hamuuue O0a3bl NaHHBIX ¢ WHpOpMmaiuenr o0
uHTep(EeHCHBIX omepauusx — wuMerTcs y crapaapra Linux Standard Base [3] (LSB),
BKJIIOYAOIIETO HECKOJIbKO oTaenbHbiXx crapmaaproB (POSIX [1], ISO C [4], Filesystem
Hierarchy Standard [5h np.) u ou6mmorex (Xlib [6], OpenGL [7], GTK+ [8], Qt[2]).B
neiaom B LSB Bepcun 3.1 Bxogut 6onee 30000byHkumii u MetonoB. J{ns aBTOMaTH3aIuu
paboT Mo MOJAEPKKE B aKTYaIbHOM COCTOSHUU TEKCTa CTaHIapTa U HaOOpa WHCTPYMEHTOB
JUTSL BBITIOJTHEHUS PA3JIMYHBIX MTPOBEPOK CHHTAKcHYecKass HHpopMaIs 000 BceX BXOASIINX B
cTanmapT uHTep(deiicax momemnieHa B €IMHYI0 0a3y JaHHBIX. DTO MO3BOJIMIO UCIOIL30BATh
HOBBIH TOJIXOJT TSl aBTOMATH3aIlUN CO3/IaHUs TeCTOB paboTocnocooHocTH st LSB.

2. TexHOM102Us1 aeMoMamu3ayuu co30aHusl mecmoe
pabomocnocobHocmu

s Tex ciaydaeB, Korja uHTep(eic cHCTeMbl OYeHb BEIHUK (COCTOMT M3 THICSY pPa3IMYHbBIX
orepanuii) ¥ Ooblnas 4acth WHpOpMAMKU 00 SJIEMEHTaX 3TOro MHTepdeiica XpaHUTCS B
XOpOIIO CTPYKTYPUPOBAHHOM, TOJIXOSIIEM JJIsi aBTOMAaTHYECKOH 00pabOTKH BUAE, MOXKHO
HPEJIOKUTh JOCTaTOUHO A(P(EKTUBHYIO TEXHOJIOTHIO aBTOMATHU3allMM MOCTPOEHHUS TECTOB
paboToCIOCOOHOCTH, TTO3BOJISIIOILYIO CO3/1aBaTh UX MAaccoBO, B OOJBIIOM KoyindecTBe. Takas
TEXHOJIOTHS, Ha3BaHHas AZOV, Obuta pa3paborana B 2007rony B MHCTHUTYTE CHCTEMHOTO
nporpammupoBanust PAH.

DTa TEXHOJOTHs CYIIECTBEHHO HCIIONB3YeT 0a3zy NMaHHBIX ¢ WHpoOpMmarmend o0 oreparusx
TECTUPYEMOW CHCTEMBl W TIPEAINoJiaraeT HEKOTOpOe YTOUHEHHE ATOM HH(opManuu, B
OCHOBHOM CBOJISIIIIEECS K YTOUHCHHIO (CTeIHaTM3alii) TUIIOB MapaMeTpOB OMepamuii U Ux
pe3yapTaToB. Takoe YTOYHEHHME BBINOJHACTCS BPYYHYIO M IIO3BOJSET B JaJbHEUIEM
MIOJTHOCTHIO aBTOMATUYECKH MTOCTPOUTHh KOPPEKTHBIC BXOIHBIC JAHHBIC IS K10 OTepariu
U TIPOBEPHUTH HEKOTOPHIE CBOICTBA €€ pe3yJbTaTa.

TexHomorust AZOV BKIIFOYAET CISAYIOIINE SJIEMEHTHI.

* MeToaMKa YTOUHEHUS TaHHBIX 00 HHTEP(EHCHBIX ONepanusx.

* baza nanHbIX ¢ pacmupeHHONW HHPOpPMALIUEH O TECTUPYEMBIX OIEPAIUIX.

*  HMHCTpyMEHTHI, HCIOJIB3YIOIIMECS JJsl BHECEHHUS NOMOJHUTENBHOW WMH(pOpPMaLUU B
0a3y IaHHBIX OTEpaIH.

e KOMITOHOBIIMK TE€CTOB pabOTOCIIOCOOHOCTH, aBTOMATHYECKH TEHEPUPYIOITUH HaOOop
TECTOB JJIs1 BBIAEJIEHHOTO MHOKECTBA ONlepaluii o umeroneiics B 6ase nHpopMaru.

OcHOBHas uaest TEXHOJIOTUH cienytomas: nHpopMaIHst O TUIAaX MMapaMeTPOB U PE3yJIbTaTOB
TECTUPYEMBIX OIllepalluii YTOYHSIETCS TakUM 00pa3oM, 4TOObl IO3BOJMTH CTE€HEPUPOBATh
3HAQYCHUS NAapaMeTpoOB Ui IPOCTEHUINNX CLEHAPUEB HOPMAIBHOIO HCIIOIb30BAHMS 3THUX
onepandii ¥ BBIIOJHUTH HEKOTOpPBIC (JalieKO0 HE IOJHbIE) HMPOBEPKH KOPPEKTHOCTH WX
pe3yabTaToB. [10CKOIBKY OJHU M TE K€ THUIBI JAHHBIX B OOJIBIIMX CHCTEMAaX HCIIOJIB3YIOTCS
MHOTOKPAaTHO, MaccoBasl I€HEpalns TECTOB MOYKET IMPUBECTH K CYIIECTBEHHOMY CHUXCHHIO
TPYy03aTpaT Ha Kbl TECT.



2.1. UcxogHble faHHbIe U oXupaemble pe3ynbTaTbl

I/ICXO,Z[HBIMI/I JAaHHBIMU JIS BBIITOJIHCHU S pa60T 10 OHI/ICBIBaeMOI\/'I TCXHOJIOI'U SIBJISIFOTCSA 63.33.
JMAHHBIX, COJAep)Kamias CTPYKTYPHPOBAHHYIO HWH(MOpPMAIHIO 00 oOrepanusx TeCTHPYeMOH
CUCTCMBI, U ,Z[OKYMGHTaL[I/IH Ha 3THU onepauHH. HpezmonaraeTc;I, YTO BCC onepauHH SABJIAKOTCA
byakuusimu s3pika C wnm Metogamu kiaccoB C++.

CtpykTypupoBaHHOCTh HMH(pOpMaNHK OO0 oOmepanusx O3HAayaeT, 4TO B OTOW 0aze THIIBI
napaMeTpoOB U Pe3yJIbTaTOB OMNEPAIUil TOJKHBI MPUCYTCTBOBATh KaK OTIEIbHBIC CYINTHOCTH,
CBSI3aHHBIE 10 CCBHUIKAM C COOTBETCTBYIOIIMMHU OIepanusMu. boiee TouHble TpeOOBaHUS K
ucxoaHou uHpopmarmu cM. B pazaene 2.4.1. Cmpykmypa 6a3vl OaHHbIX.

JIoKyMeHTaIisi Ha TECTHPYEMYI0 CHCTEMY JOJDKHA COJEpXKaTh JOCTAaTOYHO HH(OpMaluy,
YTOOBl BBISIBUTH OCHOBHBIE CIIEHapUU pabOThl BceX HHTEP(GENCHBIX Omepanui, BKIIOYas
UCTOYHMKMA JAaHHBIX JJs1 apryMEHTOB BbI30Ba oOmepaluu W 0a30Bble OTpPaHUYCHUS Ha
BO3MOJKHBIE PE3YNbTAThI MPU €€ MpaBUIbLHON padoTe.

PesynpTarom  paboThl MO  TpemaraeMoil  TEXHOJOTHUU  SBISIETCS  Ha0oOp  TECTOB
paboTOCIIOCOOHOCTH MIJIsi BCEX OTEPAIMi TECTUPYEMOW CHCTEMBI. J[JIs KaX10i U3 HUX B ATOT
HAO0Op BXOJUT TECT, BBI3BIBAIOIIMN OMEpAIMI0 B paMKax OJHOTO U3 CIEHapueB ee
HOpPMaJIbHOW pPa0OThl, HE NPHUBOMAAIICH TPH KOPPEKTHOW padoTe CHCTEMBI K COOsM,
UCKITIOYUTENFHBIM CUTYalldsM WA BO3BpATy KoOJa OMIMOKH. DTOT TECT TaKkKe MPOBEpsieT
HEKOTOphIE OTpaHMYEHMs] Ha pe3yJbTaT TaKOTro BbI30Ba. Bce apryMeHTHI BbI30Ba JOJKHBI
OBITH TTOCTPOCHBI KOPPEKTHBIM 00pa3oM, M, MPU HEOOXOAMMOCTH, JOJDKHBI OBITh CIIETaHbI
IpelBapUTelbHbIE BbI30BHI JIPYrUX OINEpaluii, WHUIHATU3UPYIOIINEe HEO0O0XOAUMbIE
BHYTPEHHUE JIaHHBIC CUCTEMBI, @ TAK)KE UTOTOBOE OCBOOOXKICHUE 3aXBAaYEHHBIX PECYPCOB.

Nudopmanus B 6aze maHHBIX 00 MHTEP(EHCHBIX OMEpANMSIX M CBA3AHHBIX C HUMH THIIAX
IIOIIOJIHACTCA TakK, ‘ITOGBI cTaja BO3MOKHOM aBTOMAaTHYECKas reaepanus Takux TCCTOB.

2.2. OpraHunsaumsa pabdoT no TexHonorum Azov

Co3naBaeMble IO OIUCHIBAEMON TEXHOJIOTMM TECThl MPEACTABISAIOT COOOW TECTOBBIC
BapUaHTHl, T.€. MPOTPaMMbl, B paMKaxXx KOTOPBIX IOCJIEAOBATEIBHO BBITOIHIIOTCS
BCIIOMOTaTeNbHbIE JIEMCTBUS 10 MOJATOTOBKE CHCTEMBI K paboTe, WHHUIMATH3HPYIOTCS
3HAUCHMS TapaMeTpOB /ISl BBI30BAa TECTUPYEMOW OIepanyy, BBITOJIHSETCS 3TOT BBI30B U
POM3BOUTCS (PUHANIM3ALUS CUCTEMBI, T.€. OCBOOOXKIEHUE PECYPCOB, KOTOPBIE TOJIKHBI OBITH
OCBOOOXICHBI TT0 OKOHYaHUU paboThl. KpoMe Toro, mpoBepsitoTcsi 6a30BbIe OTpaHUYCHUS Ha
pe3yabTaThl BCEX BHIMOIHIEMBIX B TECTE BHI30BOB OIEPAIIHA.

Pa3paboTka TecToB B paMKax TeXHOJOTHH AZOV OpraHN30BaHa CJISAYIOIMHUM 00pa3oMm.

*  Pazouenue nabopa onepayuii Ha GyHKYUOHATbHBLE ZDYNNBL.
WNuTepderic cucTeMbl JETUTCS HA TPYIIBI OTIEpaIivii, paboTalomuX ¢ OTHUMH U TEMHU
)K€ BHYTPEHHUMH JAHHBIMHU, M TPEIOCTABISIONIUX IOJTHBIA HAOOp AEWCTBUN HaJ
HUMH. OTO HEOOXOJWMO, MpeXae Bcero, s pa3OueHus padoT Ha JOCTATOYHO
HE3aBUCUMBIE YaCTH, KaXIYH0 U3 KOTOPbIX MOXET BBIIOJIHATh OTIEIbHBII
pa3paboT4HK.

*  Ymounenue ungpopmayuu 06 unmepgheiicnvix onepayusnx ¢ 6aze OAHHLIX.

Ha »tom oranme pa3paboTYMKK aHATU3UPYIOT JOKYMEHTAIMI0 Ha OIeparuu
BBIJIEJICHHBIX UM TPYIII, ONPEAENsis YCIOBUS UX HOPMaJIbHOM pabOThl U OrpaHUYECHHUS
HA WX pe3yNbTaThl MpH Takoi pabore. JlomonHWUTENbHAS BBISBISEMAas MPU ITOM
uH(popMalsg 3aHOCUTCS B 0a3y [aHHBIX B BHJE CHEIUAIU3UPOBAHHBIX THUIIOB
napamMeTpoOB U Pe3yJbTaTOB ONEpallii, BO3MOXHBIX 3HAYEHUU ITUX TUIOB, a TAKXKE B
BUJE JEUCTBUN, HEOOXOAMMBIX IJs MHHUIMATU3ALUUU WIA YHUUYTOXKEHUS JaHHBIX
TAaKOro THUIMA WU K€ I WHUIUATH3AINA U (PUHAIM3AIUA BHYTPEHHUX JTaHHBIX
CUCTEMBbI, HEOOXOAUMBIX ISl HOPMaJIbHOM paboThI onepanui.
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B Xoe pa6OTI>I HpI/IMeHHeTC}I METOAUKA YTO‘-IHGHI/IH JOAHHBIX, Hpe,Z[CTaBJIeHHaH HUXKC.
Jnst 3amonmHeHuss 0a3bl JTAHHBIX MCIOJB3YIOTCS BCIIOMOTATElIbHBIE WHCTPYMEHTHI,
HarnpuMep, wucnoib3ytomme WebuHTepdeiic U MO3BONSIONIME OCYHICCTBISATH
HaBUTAIUIO 1O 0a3e MaHHBIX, TMOUCK B HEH pa3HOOOpa3HON JOMOJHUTEIHHOMN
UHOPMALIUU U PEIaKTUPOBAHUE YTOUHSAEMBIX JaHHBIX.

[Tepen mpoBeneHWEM YTOUYHEHHSI HEOOXOIUMO YIOPSIOUYNUTh TECTUPYEMbIC OTIEPAIHH
U TUIIBI OAHHBIX, CBA3aHHBIC C HHUMHU Tak, ‘ITOGBI onepaunn, 20%(210)0005(§ 60)166
CJIO)KHBIE THITBI TAPAMETPOB, TN MO3KE T€X, KOTOPhIE UMEIOT MPOCThIC TTApaMETPhl 1
MOFyT GBITB HCIIOJIB30BAaHbI JIA HO.HyLIGHI/IH JAHHBIX 60.]166 CJIOKHBIX THUIIOB. HpI/I
9TOM YTOYHEHHE BBINIOJHSAETCS OT TMPOCTBIX OIepanuii K 0oyiee CIOKHBIM 0e3
HEOOXOUMOCTH YaCTO TMEPEKITI0YaThCs Ha aHalu3 JPYruX ONepaluii U MOXKET
€CTECTBCHHBIM 00pa3oM MHOTOKPAaTHO HCIIOJIb30BaTh Ha TMO3JHMX  OTarax
UH(OPMALIMIO, BBISBJICHHYIO Ha paHHUX.

ba3a naHHBIX 00
uHTepdericax —
TecTHpyeMoi \ Pa3buenne oneparuit
CHCTEMEL Ha ()YHKIIMOHAJIbHBIE
v / TpyMIibl
ﬂOKyMeHTaHI/ISI Yrounenue baza maHHbIX ¢
»  unbopMauu 06 YTOUHEHHOI
s~ OTICpaLIsIX undopmanmeit
Konrpons xauectsa
I g YTOYHEHUS
1
1
1
1
. v
1
! I'enepauus TecToB Tectsl
' PabOTOCIIOCOOHOCTH
1
' I
1
[ v
1
| BrImonHeHue TECTOB > Otuerst 0
! TECTHPOBaHUH
1
- I
| v
| AHanm3 pe3ysbTaToB
TECTHPOBaHUS

PucyHnok 1. Cxema BbINOJIHEHHSI padOT MO TeXHOJOrum Azov.

Konmpons kauecmea npoeedennozo ymouHeHus.

BBenennas wuH(pOpManus OODKHA TPOUTH MPOBEPKY HA KOPPEKTHOCTh. Takas
IIPOBEPKA BBINOJIHAETCA KaK 3a CYET €€ NMPOCMOTPAa U JOMNOJIHUTEIBHOIO aHAJIN3a,
OPOBOJUMOIO  IPYTUMH  pa3padOTYMKaMH, TaK M C TIOMOIIBIO  OTJIAAKH
CT€HEpUPOBAaHHBIX TECTOB — OHM JOJDKHBI KOMIIMJIMPOBATHCA M COOMpPATHCS, a BCE
po0JIeMbl, BOSHUKAIOIINE MTPH UX BBIIOJHEHUHU JOJDKHBI OBITH CIEICTBUEM OIINOOK B
TECTUPYEMOU CUCTEME, a HE B TECTaX.

TI'enepayusa mecmos.
WroroBeiii HabOp TECTOB pabOTOCTIOCOOHOCTH TEHEPUPYETCS TpPH I[OMOIIU
KOMITOHOBIIIKA TECTOB HAa OCHOBE MH(OPMAIIUHU U3 ITOTIOTHEHHOW 0a3bl TaHHBIX.

Buvinonnenue mecmoe.

CreHeprpoBaHHBI HA0OP TECTOB MOXKET MPEACTABIATH COOON OJHY MPOTrPaMMy WIIH
HaOop nporpamm Ha s3pike C mnu C++. B mocnenHem cilydae OHM BBINOJHSIOTCS B
MAKETHOM PEXHME.



*  Ananusz pe3ynbmamos mecmuposanusl.
[lo wroram Kaxmoro Tecra BbIaeTcs HH(PopMamus MO0 O €ro yCHEeIHOM
BBITIOJIHEHUH, JHOO O HApYUICHHHM OJHOTO M3 MPOBEPSEMbIX OTPaHUYCHUH, JUOO O
pa3pyLICHUN TECTUPYEMOW CHCTEMBI BO BpeMs ero paboTel. B ciydae kakoro-mmbo
HapyleHUs OOHAapyXXeHHas OIMIMOKa aHAIM3UPYeTCs pa3pabOTUYUKOM, M 1O UTOraMm
ATOTO aHanu3a JuO0 (QUKCHpyeTcs Kak OmuOKa B TECTHPYEMOH cucteme, 00
UCTIPABIIETCS KaK OUIMOKa B TECTE, MOCTIE YEro TECT BHIMOIHAETCS CHOBA.

2.3. MeToanyeckasi oOCHOBa TeXHONOrmu

Metoanueckasi OCHOBA TEXHOJIOTWU AZOV BKIIIOYAET TEXHHUKY YTOYHEHHs MHPoOpMauuu o0
UHTEPQEHCHBIX OnepanusIX U THUMAX UX apaMeTpOB U pe3yJbTaToB B 0a3e JaHHBIX, a TaKXe
IpoIelypy aBTOMAaTHUECKOM KOMIIOHOBKH TE€CTa HA OCHOBE YTOUHEHHOH MH(OpMAIIHH.

YTounenue nnpopmanuu 06 nHTEpGENHCHBIX ONepanusaxX 1 THUIaxX WX IapaMeTPOB CBOJIUTCS K
CIEAYIOLIUM JICVCTBUSIM.

*  Ymounenue (cneyuanuzayus) munos.

(0]

Ecnu mpu HOpMaibHOM BBI30BE OIEpallMd B KAYeCTBE €€ apryMeHTa MOXKET
OBITh HCIOJIH30BAHO TOJNBKO 3HAYCHHE W3 OMPEICIIEHHOTO MHOXECTBA, IS
COOTBETCTBYIOILIETO MapaMeTpa OIpeAesseTcs] CHelHaTu3UpOBAHHBINA THII-
MepEeUrCIIeHNEe, 3HAUCHUSIMU KOTOPOTO SIBJIIIOTCS DJIEMEHTBI TOTO MHOKECTBA.

Ecnu nmpu HOpMallbHOM BBI30BE OIEpallid B KadecTBE e¢ aprymeHTa (Wiiu
o0beKTa BBI30BA, €CIHM 3Ta ONEpaLUs SIBISIETCS METOJIOM KJlacca) MOYKHO
WCIIOJIb30BAaTh JIMIIb 3HAYEHUE, ABIIAIOIIEECS PE3yJIbTaTOM IPYrod olepanu,
TO OIpEACNACTCs CHEUHAIU3UPOBAHHBIA THUII, KOTOPBIA OJHOBPEMEHHO
YKa3bIBa€TCsl KaK THUI JAaHHOTO apryMeHTa IIEpBOM ONEpPAallMd W KaK THUIl
pe3yibTaTa BTOPOH OIEpaLiH.

Ecnu mpu HOpManbHOM BBI30BE OICpAllMM B KadecTBE €€ aprymeHTa (Wid
00BEKTa BBI30OBA, €CJIM 1TA OINEPAIUs SIBIACTCS METOJOM KJacca) MOYKHO
HCIIOIB30BaTh JIUIIL 3HAUYEHHUE, ISl KOTOPOTO MPEIBAPUTEILHO ObLITH BBI3BAHBI
HEKOTOpbIE JIpyrue Olepanuu, [JJs  COOTBETCTBYIOUIETO  IapaMmerpa
OTpEeNeseTC  CNCIUATN3UPOBAHHBIM  THII, C KOTOPBIM  CBSI3BIBACTCS
HpOFpaMMHBIﬁ KO MHHUIIUAJIU3Al1N €10 3HAYCHUA C ITIOMOIIBIO H€O6XOI[I/IMBIX
ornepanuu.

B Tex ciydasx, KOrja HCIOJb30BaHHE apryMeHTa (Wid oObeKTa BbI30Ba)
mpenrnoyiiaraeT  MocieAyiomee  OCBOOOXKIEHHWE  pecypcoB, € €ro
CHEIHATM3UPOBAHHBIM TUIIOM CBSI3BIBACTCS KOJ (DMHATHM3AIUHN €r0 3HAYCHUS,
BBITIOJTHSIOLIUI 3TO OCBOOOXKIEHNE.

s omucaHus JOEHCTBUI O WHUIHMATIM3AIUU W (DUHATU3AIUU OTIEIHHBIX
00OBEKTOB JTaHHOTO THWIIA HWHOT/AA TpeOyeTcs BBECTH BCIIOMOTATEIIbHBIC
orepal, KOTOphIe TOJKHBI OBITh OJUH pa3 OMpeeNieHbl B KaXKIOM TECTE,
IJIe WCHOJb3yeTcs Takod Tum. Takod Koa Takke odopmisieTcss Kak
JIOTIOTHUTEIBHBIN aTpUOYT CHEIHATU3UPOBAHHOTO TUTIA.

[lpp yTOYHEHMHM THIOB TapaMETPOB HMHOTAA HECKOJIbKO MapaMeTpoB
O0BETUHSIOTCS B OJUH a0CTPaKTHBIH OOBEKT, pa3HbIe JIEMEHTHI KOTOPOTO
UCTIONIB3YIOTCSL B KauecTBe WX  3HAUEHWH, W Ompenensercs
CTELUATM3UPOBAHHBINA THIT TAKOTO COCTAaBHOT'O OOBEKTA.

Hampumep, ecim mapameTpamMu ONepanuyl SBISIOTCS yKa3zaTeldb Ha Hadajo
CTPOKH THHa char* W ee JJIMHA, MOKHO ONPEACINUTh CHEIHAIN3UPOBAHHBIN
TUI «CTpOKa». BMecTo mepBoro mapamerpa TOraa HYXHO 33/1aBaTh yKazaTellb
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Ha TEPBBIA 3JIEMEHT CTPOKH, & BMECTO BTOPOT0 — PE3YJbTAT NPUMEHEHUS
dbyHKIMM st rl en() K ATOMY yKa3aTelo.

I[Ipy co3gaHMM TakUX  KOMIUIEKCHBIX  CIEI[MAJIU3UPOBAHHBIX  THUIIOB
onpenenseTcss KO JUisl TOJy4YEeHHs 3HAYEHUW OTACNIbHBIX NapamMeTpoB H3
KOMIUIEKCHOTO 00OBEKTA.

0 Ecnu npu HOpManbHOI paboTe onepanuu ee pe3ysbTaT BCeria yA0BIETBOPSET
HEKOTOPBIM OTPaHUYCHUSIM, HAIIPUMEP, BO3BPALIACTCS HEIYCTON CHUCOK HIH
BO3Bpallaercs 1enoe 4ucio, 6oibiiee O, 1 ee pe3ynbTara OmpeesieTcs
CHEIUATU3UPOBAHHBIN THUII, CBI3aHHBIA C COOTBETCTBYIOIINM OTPAaHUUYCHHUEM.

0 Ilpu yTOYHEHMHM THUIOB CBSI3M MEXIy OIepaluel M UCXOJHBIM THUIIOM €€
nmapaMmerpa WiIH pe3yiabTaTa B 0a3e MaHHBIX JOTOJHSIOTCS aHaJOTUYHBIMHU
CBSI3SIMH C COOTBETCTBYIOIIMM YTOYHEHHBIM THIIOM.

0 Kaxnpiii pa3 mpu HEOOXOIMMOCTH BBEIEHHUS CHEIHATM3UPOBAHHOIO THUIIA
pa3paboTYMKU aHANU3UPYIOT YK€ MMEIOIIMECs CIelUaIn3upOBaHHbIE THIIHI,
9TOOBI TI0O BO3MOXXHOCTH HCIIOJIB30BaTh IMOBTOPHO YK€ HMEIOIIeecs
ofpeziesieHue TUIIa ¢ HY>KHBIM Ha0OpOM OTpaHUYEHUH.

Onpedenenue unuyuanuzayuu u punanuszayuu 011 onepayuil.

Ecnu 1t HopManibHOM paboTHI onepanuy He0OX0IUMO HPEABAPUTEIHHO BBITOIHUTD
HCKOTOpBIE JICHCTBHS JUIS MHUIHAIU3AIUH BHYTPEHHUX JaHHBIX CHCTEMBbI, H/HJIH
HpOBeCTI/I nx q)HHa.HI/I3aI_II/IIO I10CJIC BBI3OBA, TO COOTBGTCTBYIOH_II/Iﬁ BCHOMOFaTeHbelﬁ
KOJ HHULIMATM3AIUN ¥ (PHHATU3AIIUN TPUBS3bIBACTCS K JAHHOW OTepaIiy.

Onpeodenenue 3HaveHUuil MUNOG NAPAMEMPOS.

W3 BO3MOXHBIX THIOB MapaMeTpoB (B TOM UYHCIIC CIHCIHATH3UPOBAHHBIX)
BBIOPACHIBAIOTCS MPUMHUTHBHBIC WM MPOU3BOIAHBIC OT APYrux THIOB (yKa3aTel,
CCBUIKM W Tp.) M TaKWE THUIbI, 3HAYCHHSI KOTOPBIX MOXHO TOJYYUTh TOJBKO B
pe3ysibTaTe BBI3OBOB CHCIMAIBHBIX OIEpaliii WM KOHCTPYKTOpoB. Kpome Toro,
BBIOPACHIBAIOTCS T€ THIIBI, TF000€ 3HAUEHHUE KOTOPBIX MOXET OBITh UCIOIB30BAHO KaK
3HAYCHHUE MapaMeTpa 3TOr0 THIA MPU HOPMAIBHOM BBI30BE MPOU3BOJIHHON OIEpariy
C TakuM MapameTpom. J[Jisl KaxI0T0 U3 OCTABIIMXCS THIIOB OINPEACTSETCS HEKOTOPOE
3HAaYCHWE, KOTOPOE  HCIIOJIB3yeTCs B  KAayeCTBE  3HAYCHHUS  IapaMeTpOB
COOTBETCTBYIOIIIETO TUIIA TIPU BBI30BE oreparwii. Ko ams momydeHus: 3Toro 3Ha4eHHsI
3aHOCUTCS B 0a3y JaHHBIX.

[locne mpoBENEHHOTO YTOYHEHHMS MOXKHO TNPUMEHUTH JOCTATOYHO IPOCTYIO CTPATETHIO
KOMITOHOBKHM TECTa, KOTOpas IO3BOJSIET IO BHECEHHOW B 0a3y MAaHHBIX YTOYHSIOIICH
UH(OPMALIUU aBTOMATUYECKH ITOCTPOUTH TECTHI pabOTOCIIOCOOHOCTH ISl BCEX MHTEP(ErcoB.

OcHoBHas npotielypa HOCTPOEHHUS TeCTa Il 33JaHHOT0 UHTepdeiica BRIMISIINUT Tak.

B Hagano tecra BCTaBiIseTCs KOl MHUITHMATU3AINN I PaOOTHI JAHHOH OTepalui.

3aTeM CTpOSITCS 3HAUEHMsS] BCEX €€ MapaMeTpoB. Jlis Kakaoro TUNa aprymeHTa
BBIUUCIICTCS 3HAYCHUE €ro Mmopoxjaaroiiero Tuma (0a30BOro THIA JJIs yKa3aTeleH,
CCBUIOK H TIp.), KOTOPOE 3aTeM MpeoOpa3yeTcsi B 3HaUCHUE apTyMEHTA.

0 Ecnu 3HadueHMe TUIA ONIPENIEIEHO SIBHO, UCIIOJIB3YETCSl 3TO 3HAYCHHUE.

0 Ecnum nns BeIYMCIEHHS 3HAYEHUS HYXHO BBI3BATh JPYTylO OIEpaluio,
KOHCTPYKTOpP WJIM BBIIIOJHUTh MHULUAIU3UPYIOLIUM KO, BCTaBIISIETCS BBI3OB
ATOM OMNEpaly WK COOTBETCTBYIOIIMMA Ko. [Ipn 3TOM 3HaueHus: mapaMeTpoB
BBI3BIBAEMBIX B 3TOM KOJie ornepauuii 1160 (puKcUpoBaHbl, TMOO BHIYUCISAIOTCS
M0 aHAJIOTMYHOM MpOoLeaypeE.

Omnpenenenns BCIIOMOTATENBHBIX OIEpaluii, HEOOXOAUMBIX AJISI TIOCTPOCHUS
3HAYEHUH, IPU 3TOM BCTABJIAIOTCS B HAYAJIO TECTA.
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0 3uHaueHus APYTrUuX THUIOB CTPOATCA aBTOMATUYCCKHU. I[JBI MIPUMUTUBHBIX THUIIOB
(umcma, CUMBOJIBI, CTPOKH) HCIOIB3YIOTCSI HEKOTOPBIE MPOCTHIE T'EHEPATOPHI
3HaueHUI. 3HAYE€HUs MTPOU3BOJHBIX THUIIOB — YKa3aTeJel, CChUIOK, MaCCUBOB
U Tp. — CTPOSITCS W3 3HAYCHHH WX 0a30BbIX THUMOB. [l mepednciieHuid
UCIOJIb3YETCS TIEPBOE BO3MOXKHOE 3HaueHue. OOBEKTHl CTPYKTYpPHBIX THIIOB
CTPOSITCS 10 UX IMOJIM, IPUYEM T0JIsI 3aTOJTHSAIOTCS IO 3TOM kKe MpoLeype.

* BcraBisercs BbI30B TECTUPYEMOMN OIEPALMH C [IOCTPOCHHBIMYA APIYMEHTAMM.

e 3areM BCTaBISCTCS KOJ (UHAIM3ANMHA JUIS BCEX IOCTPOCHHBIX 3HAYCHHM, IS
KOTOPBIX 3TO HEOOXOAMMO.

* B kon1e BcraBisiercst Ko (UHATU3AIMH [T0CTIe paboThl TECTHPYEMOM OTepalty.

e Jlma Bcex BBI30BOB OIEpALlMiM, HUCIOJB30BAaHHBIX B KOJE, BCTAaBJSIOTCA IPOBEPKHU
OTpaHUYEHU  HAa WX  PE3YJIbTaThl, YKa3aHHbIE B COOTBETCTBYIOIIUX
CIELMaIu3UpOBaHHbIX TUNAax. Kpome Toro, nams BceX ykaszaTeled, KOTOpbIE
BO3HUKAIOT IIPM BBI30BAX M HCHOJIB3YIOTCS B JaJbHEWINEM, IPOBEPAECTCS HX
HepaBeHCTBO NULL.

Heckonbko ©0osee ClOXHBIE JEHCTBHSI BBIMNOJIHSIOTCA MPU IMOCTPOCHHHM TECTOB IS
3al[MIIEHHBIX METOJIOB KJIACCOB, KOTOPBIE HEJIb3s BbI3BATh U3 IIPOU3BOJIBHOIO MecTa. B aToM
ClIy4yae TEHEpUpYETCs KJIAcC, HACIEeNYIOIIMHA Kiacc, B KOTOPOM OIPENEIEH TECTHPYEMBIi
MeToql. B reHepupyeMom Kiacce oOIpenensieTcss OOIIENOCTYIMHBIA METO, SBISIOMUNCS
00epTKOM yHAcCJIeOBAaHHOTO 3allUIIEHHOT0 MeToga. B  pamMkax MOCTpPOEHHOIrO TecTa
BBI3BIBACTCS UMEHHO 3TOT OOIIEAOCTYITHBIN METO/.

JlononuurensHas pabota HeoOxoauMma JIsl MOCTPOCHMSI 3HAYEHUS THIIA, SBISIOIIETOCS
a0CTpaKTHBIM, HEMOJTHOCTBIO OMNpPENEICHHBIM KIaccoM. B 3ToM ciydae, eciu HeT
BO3MOXXHOCTH HCIIOJIb30BaTh OOBEKT OJHOTO M3 HACIEIHUKOB 3TOr0 aOCTPAaKTHOTO Kiacca,
TAaKOW KJIacC-HACJCIHUK TeHepupyeTrcs. B HeM Bce aOCTpakTHbIE (YHCTO BUPTyaJbHBIC)
METOJIbl OMPEIENAIOTCS MPOCTEHIIMM 00pa3oM, W B KadecTBE 3HAYEHUS HYXHOTO THUIA
UCIIONIB3YETCSI 0OBEKT ITOTO KiIacca-HaclleTHUKA.

2.4. NMpumep NOCTPOEHNA TECTOB MO TeXHONornm Azov

B nmanHOM pasjene psj dJIEMEHTOB METOAMKH IOCTPOCHHS TECTOB B PaMKaX OIMCHLIBAEMOM
TEXHOJIOTUU TPOUJUTIOCTPUPOBAaHBl Ha IpuMepe (yHKIMHA pabOThl C XpaHUTEIEM 3KpaHa
(screen saven oubnmoreke Xlib, Bxoasmeii B LSB.

Bcero B 310i1 610ar0TEKE S TAKUX QYHKIIUH.

* int XSetScreenSaver(Display*, int, int, int, int) — YycraHaBIMBacT
peXuM pabOThI XpaHUTEINS SKpaHa s 3aJaHHOTO JUCTLIES.
* int XGetScreenSaver(Display*, int*, int*, int*, int*) — BO3Bpamaer

TEKyIIHe HapaMeTpbl pabOoThl XpaHUTENsS IKpaHa AJisl TaHHOTO IUCIUIes, 3HauYeHUs
BO3BpAIlAIOTCSL 110  IapaMeTpaM-yKa3aTelsiM, COOTBETCTBYIOIIMM IapameTpam

npeabIymen GyHKIuu.

* int XForceScreenSaver (Di splay*, int) — aKTUBUPYET WU J€3aKTUBHUPYET
XpaHUTENb dKpaHa IJId 3aJaHHOI'0 AUCIIES B 3aBUCMMOCTH OT YKa3aHHOI'O BTOPOI'O
rnapamerpa.

* int XActivateScreenSaver (D splay*) — axKTHBUPYET XpaHHUTE]Ib JKpaHa i
3aJJaHHOI'0 TMCILIES.

e int XReset ScreenSaver (Di spl ay*) — O€3aKTMBUPYET XpaHHUTENIb D3KpaHa i

3aJaHHOI'O JUCILICA.

JoxymenTarus [6] na pyukiun 6udanorexu Xlib maer cinenyromiee yrounenue unrepdeiica.
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Bropoii u Tpetnii mapameTpsl GyHKIIMHA XSet Scr eenSaver () SBISIOTCS HHTEpPBaTaMHU
BPEMEHHU B CEKYH/aX, ONPEICIISIONMMH PEXUM paboThl XpaHUTENS dKpaHa. MOXKHO
BBECTU Ui HUX THUN Ti nel nterval | nSeconds, ONpeAenuB Ui HETO BO3MOXKHOE
KOppekTHOe 3HaueHwe 1. Bropoit m Tpermii mapameTpbl XGet ScreenSaver ()
SABJIIFOTCA YKA3aTCIISIMU Ha 3TOT K€ THUII.

UYerBepThld U IATBHIA IAapaMeTpbl XSet ScreenSaver (), a TakKe BTOPOH IIapameTp
XFor ceScr eenSaver () MMEIOT Ha CaMOM JI€JI€ IIEPEUYUCIUMBIE TUIIBI, ONPEAEIIAIONIE
BO3MOYKHBIE PEKHUMBI PA0OTHI WIIM aKTHBAIMK/C3aKTHBAIIMK XPAHUTEIS dKpaHa. [l
HUX MOXHO BBECTU THIIBI, COOTBETCTBEHHO, Bl anki nghMbde, Exposureshbde u
For ceMode. KoppekTHble 3HaU€HMS AJI1 HUX YETKO OMpENETICHbl B TEKCTE CTaHIapTa
— 3TO, COOTBETCTBEHHO, {Dont Pr ef er Bl anki ng, Pr ef er Bl anki ng,
Def aul t Bl anki ng}, { Dont Al | owExposur es, Al | owExposur es, Def aul t Exposur es}
u {Active, Reset }. UeTBepThIii U MATHINA MapamMeTpsl XGet Scr eenSaver () SBISIOTCS
yKa3zaTeasaMu Ha TUIIBI Bl anki ngMbde 1 Exposur eshbde.

BoszBpamaemoe Bcemu (QYHKIUSAMH 3HAu€HHE SIBISETCS KOAOM OTBETa, KOTOPBIH
MOXET CHUTHAIM3MPOBATH O KakuX-MHOO mpobiemMax, HpU 3TOM BO3BPALIAETCS
3HaueHue BadVal ue. Tum pe3ynbrara B peKMME HOPMAIbHOW paObOTHI 3TUX (YHKIIHHA
MOXHO YyTOYHHUTH, Ha3BaB €ro XScreenSaverRResult u oONpeaeMB B KadecTBE
6a30BOro OrpaHUYeHUs JJIs €r0 3HaYCHUH HEepaBeHCTBO KOHCTaHTe BadVal ue.

AHanu3 BO3MOKHOCTH TOJIyYE€HHUS 3HaUeHUs TUNa Di spl ay* MaeT caeayrolue pe3yibTaThl.

Bcero B LSB ynomunaercst 18 ¢pynkunii, Bo3Bpamaromux 3Hadenue tumna Di spl ay*,
U ABe (YHKIIMH, BO3BpAIIAIONIME CCHUIKY Ha 3HadeHHWe Tuma Di spl ay, U3 KOTOpou
MOJKHO TIOCTPOUTH HYXKHBIH YKa3aTeb.

6 u3 »TMx QyHKIUN HaxonaTcs B pamkax OuOmmoteku Xlib: XDi splayOf I M),
XDi spl ayOf OM ), XDi spl ayOf Screen(), XOpenDi spl ay(), XcnsDi spl ayOf CC() ,
XkbOpenDi spl ay() . OcranpHble (YHKIIMH HAXOIATCS B Apyrux Ombmmorekax — X
Toolkit, GTK, OpenGL u Qt. Jlns mnpoCTEHIIMX TECTOB MPEAMOYTHTEIHHO
UCTOJIb30BaTh (DYHKIIMH TOH k€ OMOIMOTEKH, TO3TOMY Jajiee aHATU3UPYIOTCS TOJIBKO
nepBbie 6 QyHKITHIA.

W3 6 BoiOpanHbIX (QyHKUUH 4 HE MOTYT OBITH HCIIOJNB30BaHbI, MOTOMY YTO CaMHU
KOCBEHHO TPEOYIOT y’Ke UMETh HEKOTOpOe 3HaueHue tumna Di spl ay*.

Hamnpumep, XDi spl ayOf | M) umeer nmapamerp tvna Xl M i MOJXY4YEHUS 3HAYCHUS
KOTOPOT'O €CTh TOJIbKO 2 pyHKIMu — XOpenl M) u XI MX 1 C() . IlepBas TpeOyeT Ha
Bxox Di spl ay*, Bropags — Xl C, KOTOpBII\/'I, B CBOIO OYe€peab, MOXKET OBITH CO31aH
Tonpko  (yHKIMEW XCreatel C(), KoTopas CHOBa TpeOyeT 3HaueHHS Xl M
XDi spl ayOf Screen() TpeOyer mapamerpa Tuma Screen*, kotopbiid B Xlib moxer
OBITH MOJIY4EH TONBKO U3 XDef aul t Scr eenCf Di spl ay() u XScreenOf Di splay(), a
oHM 00e TpeOyroT mapamerpa tuna Di spl ay*.

Onwucanune Gynkiuu XkbOpenDi spl ay() oTcyTcTBYeT B AoKyMeHTaruu Ha XIib.
Ocraetcst Tobko GyHKIMS XOpenDi spl ay(), KOTopas MOXET OBITh HCIIOIh30BaHA,
MOCKOJIbKY TpeOyeT TOJNbKO MapaMeTpa Tuma const char*, MOTYIIEro IpUHUMATh
3Ha4yeHre NULL MpH MITaTHOM HCIIOJIb30BaHUH 3TON (PYHKIIUH.

Takum 00pa3oM, TeCThI Il PACCMOTPEHHBIX (YHKIMHA MOTYT OBITh MOCTPOCHBI CIICIYIOIINM
obpa3zom.

B kxauectBe 3HaueHuii napamerpa Di spl ay* HUCIONB3yeTCS PE3YJAbTAT BBI30BA
XOpenDi spl ay() ¢ aprymeHToM NULL.
B kayecTBe 3HaueHUI UHTEpPBAla BpEMEHHU B CEKYH/1ax Ucnoiyb3yercs 1.



* B kavecTBe 3HaUY€HUI CHENHAIIM3UPOBAHHBIX TUMOB Bl anki nghvbde, Exposur eshMode
u ForceMbde HCIOJIB3YIOTCS, COOTBETCTBEHHO, 3HaueHUsA Dont Prefer Bl anki ng,
Dont Al | owExposur es 1 Act i ve.

* PesynmbraThl paboThl BceX (DyHKIMU MPOBEPSIOTCS Ha paBEHCTBO BadVal ue, ecnu

pe3yIbTaT OKa3bIBACTCS PABEH ATOMY 3HAUECHHUIO, BBIJJACTCSl COOOIIEHNE 00 oImunoKe.

* Kpome TOro, KOppeKTHOCTh PE3yJbTAaTOB, BO3BPAIlAEMbIX 110 yKa3aTelsM (QyHKLUEH
XGet Scr eenSaver () 4epe3 ee 4-i1 1 S5-I mapamMeTpbl, MOKHO NPOBEPATH CPAaBHEHUEM
HX C BO3MOXHBIMHM 3HAYCHUSIMM CICUHATIU3HPOBAHHBIX IE€PEYUCIMMBIX THIIOB
Bl anki ngMbde u Exposur esMode.

i nt §XSet Scr eenSaver ( Di spl ay* i nt i nt i nt int |)
A
I | + L — —
| b | I
I b . I 1Bl anki ngMode |
iT| mel nterval I nSeconds | == = = === o= - b |
1 Decaastas - - | TIEPEUHCITMBII !
| ‘ 3HA4YCHUS. ; | SHAUCHUA. i
[ I 1 E i Dont PreferBl anking
| b - i PreferBl anki ng :
|1 yen | __Defaul tBlanking
I l il it F ) yKasarecib
Timel nterval | nSeconds*| = == == mmjem == = ooooooooooo- Yoo
T R " | 1Bl anki ngMode* :
(. . T """
(. 4 v
i nt | XCet Scr eenSaver ( Di spl ay* int* | int*Yint* pint* |)
i nt | XFor ceScreenSave( Di spl ay* i nt
I
i nt [ XActivateScreenSaver( |Display* |) e L _____ ]
i For ceMbde i
i nt | XReset ScreenSaver ( \Di spl ay* ) ) inepeqncnI/IMHﬁ i
T D e E3HaquH;1: :
oy 1 : Active I
¥ . ! Reset |
e, SRR | Di spl ay* Do :
| XScreenSaver Resul t | 7y
| OrPAaHHYCHHE: i
i I=BadVal ue Di spl ay* |XOpenDisplay( | const char* |)
______________________ ] .
R Lo
I XDi spl ayl D i
SRR ESHa‘IeHI/ISI: i
L )_(I_Dl_ is_p_l EXI__D_ I — CIICHUAITU3UPOBAHHBIC TUIIBI L NULL !
Di spl ay* — MCXOJHBIEC TUIIBI
—p  — [I0JIyYCHHUE 3HAYCHUN UCXOJHOTO TUIIA

—— -

— HOJYUYCHHUC 3HAYCHUH CIICHUAJIM3UPOBAHHOI'O TUIIA

Pucynoxk 2. Cxema nmoJry4enusi 3Ha4eHHi TapaMeTPOB 1 OrPaHUYEHHUIT HA Pe3yJIbTATHI s QyHKIMit
padoThI ¢ XpaHUTEIeM IKpaHa (He moka3aH Tun ExposuresM ode).
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Ha Puc. 2 npencraBneHa cxema IMOMy4eHHUs 3HAUYEHUH MapaMeTpoOB M OTpaHUYCHUH Ha
pe3yabTaThl A GYHKIIUNA U3 PACCMOTPEHHOTO MpuMepa. YToObl MOYKHO OBLIIO Pa3MECTUTH €€
Ha CTpaHMIle, Ha ITOM CXEME OMYUIEH CHElUaJIN3UpPOBAaHHBIA THUI Exposur eshbde, TuUI
yKazaresei Ha ero 3Ha4eHHs U CBSI3U 00OUX THUIIOB.

JlaHHBII TpUMEp  MOKa3bIBa€T TakKe, YTO OCHOBHOM  MCTOYHUK  IIOBBILICHUS
MIPOU3BOAUTENBHOCTA CO3JaHHWS TECTOB B paMKaxXx OIKMCHIBAEMOM TEXHOJIOTMM —
MHOTOKPAaTHOE MCIIOJIb30BAHUE CIEUUATU3UPOBAHHBIX TUMOB. OIHWH pa3 YTOYHUB THUI
napameTpa QyHKuu XOpenDi spl ay(), MBI MOXEM TMOJy4daTh 3Ha4YeHWsI THHa Di spl ay*,
HeoOXoauMbIe st MHOTHX GyHknuid u3 oubmmoreku Xlib. B mamxom mpumepe ¢byHKumii
HEMHOT'0, a KOJIMYECTBO IMAPAMETPOB C PA3JIMYHBIM CMBICJIOM Y HHUX JIOCTaTOYHO BEJIMKO,
MIO3TOMY CHWXXEHHUS TPYJOEMKOCTH CO3JaHUsl TECTOB OXKMJATh HE mpuxoauTcs. Ecmm xe
peann30BaTh MHOTOKPATHOE HCHOJIb30BAHUE OJHHMX M TEX JK€ THUIIOB I IapaMeTpPOB
Oonpmioro yucia (QyHKIMMA, CTAHOBUTCS BO3MOXKHBIM CYIIECTBEHHOE IOBBIIICHUE
MPOU3BOAUTEIBHOCTH.

2.5. UHcTpyMeHTanbHaa nogaepxka

PaGota mo omuchIBaeMON TEXHOJIOTMH TOJACPKUBACTCS C TIOMOIIBIO  CIEIYIOUIUX
WHCTPYMEHTOB.

* baza maHHBIX ¢ yTOYHEHHOW HH(POPMAIIHEH O TECTUPYEMBIX OIepaIusiX.
*  HWHcTpyMeHT ajisi pefakTUpOBaHus HHGOpMaIuu B 6ase.
*  KOMITOHOBIIUK T€CTOB, CTPOSAIINNA TECTHI pA0OTOCIIOCOOHOCTH 10 3TOW HH(OPMAITUH.

Jns  pemakTHpoBaHMs YTOYHEHHOW WHQOpMAIMM O TECTHUPYEMBIX OMepalusx |
UCIIONIb3YEMBIX UMH THUIIAX JAHHBIX HCIOIB3YETCS CIEIHATLHO pa3padOTaHHbBI HHCTPYMEHT,
umeromuii Webuntepdeiic 1 mo3Bosiomuil kKak BHOCUTh HHPOPMAIIUIO B JTOMOIHUTEIbHbIE
TaONIUIBI 0a3bl JAHHBIX, TAK W BBIMOJHSITH PsiJI 3alIPOCOB IO MOMCKY JaHHBIX BO BCeXx 0aze u
MIePEXOIbI IO CChUTKAM MEXTY €€ 3aITUCSIMHU.

DTOT HMHCTPYMEHT MPUMEHSIETCA Il CO3[aHUs CIECHUAIM3UPOBAHHBIX THUIIOB, BHECEHUS
JOTIOTHUTEIBHBIX JAHHBIX O TECTUPYEMBIX OINEpalUsX, YCTAHOBJICHHS CBSI3€H MEXIY
TECTUPYEMBbIMH ONEPALMSIMU M YXKE CO3JaHHBIMU CIEUUATU3UPOBAHHBIMU THUNAMU. B
YaCTHOCTH, OH TO3BOJISIET HAXOJUTh BCE THUIIbI, YTOUHSAIOIINE HEKOTOPBIM 3aJaHHBIA THII, U
TEM CaMblM I[IOMOTaeT pa3padOTYMKaM MOBTOPHO HCIIOJIB30BAaTh YK€ HMEIOIIUECS
CHeIMaIM3UPOBaHHbIE THUIBI. DTOT XK€ MHCTPYMEHT MCIIONB3YeTCs MPU KOHTPOJE KauecTBa
JUTSl IPOBEPKH KOPPEKTHOCTU MTPOBEJACHHOTO YTOUHEHHS.

JIist  aBTOMAaTWU4YecKOil  TeHepaliyM TECTOB  HCIOJIB3YyeTCs  KOMIIOHOBIIMK — TECTOB,
peanu3yomuil mpoueaypy HMOCTPOSHHs TecTa, OMMCAaHHYIO0 B pazzaene 2.3. Memoouueckas
OCHO8A MEXHONO2UU.

CxemMa OCHOBHBIX TaONUI[ 0a3bl NaHHBIX, UCIIOJIB3YEMOU ISl XpaHEHUs! KaK UCXOMHOH, TaKk U
YTOUYHEHHON WH(OpPMAIIMU 0 TECTUPYEMBIX OTEpallusX, MpuBeaeHa Ha Puc. 3.

Ha »tom PUCYHKC Ta6JII/ILIBI I’ICXOI[HOﬁ 6213]:1 AAaHHBIX TTOKa3aHbl B BUJC MPAMOYIOJIbHUKOB,
OYEPUYECHHBIX TOHKUMH JIMHUSAMH, a TAOJIHIBI, COAEPXKAIINEe YTOYHEHHYIO HH()OPMAIMIO — B
BUJIC NPSMOYTOJBHUKOB C >KUPHBIMH TpaHMLaMH. TaOiuiel ¢ yTOUHEHHOW HHpOpMarmen
UMECIOT UMeHa, HaunHaromuecs Ha npepuke TG (Test Generation).

W3 ucxonHoii 6a3bl JaHHBIX HCHOJIb3yeTCsl MH(GOpPMAIMSI O TECTHUPYEMBIX OMNEparusx, HUxX
napameTrpax M THUIAaxX IapaMeTpoB M pe3ynbratoB. Ilpm sTomM B 0a3e AOKHBI OBITH
CJIEYIOLLUE OIS U CBSI3HU.

e Jlns kaxaou TeCTUpyEeMOil oniepanuu:
O ee ums,
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O CChIJIKa HA THI pe3yibTara (eCiiy 3TOT THII HE PaBeH voi d);

O CCBUIKA Ha KJIACC, €CITH 3Ta OepaIist — METO][ KJIacca;

O 111 METOJ0B KJIaCCOB — (bHaI‘I/I, YKa3bIBarOmue, 4To 3TO CTaTH‘-IeCKPIﬁ, YUCTO
BUPTYaJIbHBINA, KOHCTPYKTODP, ICCTPYKTOP HJIM OOBIYHBIA METOM, a TaKxKe
nocTymHocTh MeToa (publ i ¢, pr ot ect ed).

e Jlyig KaxX0ro rnapaMerpa OJJHO! U3 TECTUPYEMBIX OIIepaLIUN:
O CCBUIKA HA OIEpaLUIO;
O HOMEp napamerpa,
O CCbUIKA Ha THII IapaMeTpa.

e JIns KaXaoro THUIIA!

O €ro umi,

O pa3HOBUIHOCTh THIIA — NPUMUTUBHBIN JM 3TO THUI, MEPEUUCICHUE, KJAcC,
CTPYKTypa, oO0beauHeHue, MalIoH, dK3eMIULIp IIa0JioHa, yKaszareib, aanac
(ompenesieHHBINM ¢ TOMOIIBIO t ypedef ), KOHCTAHTHBIM TUN (TUO const T s
HEKOTOPOT0 APYyroro T), THIT CChUIKH, (YHKIIMOHATBHBIH yKa3aTelb  Jp.;

O ccbulka Ha 0a30BBIM THUN AJSl yKa3aTelled, CCHbUIOYHBIX THUIIOB, KOHCTAHTHBIX
THUIIOB U IPYTHX aHAJIOTMYHBIX IPOU3BOIHBIX THUIIOB.

oM 01
Irterface /\D
. 01 M Tyee
ﬁame t:sr’char i T key
01— 0N— Tname varchar
Ireturn key
Thasetype key
Iclass  key N
) Tkind ENUIm
kind  enum
T
| ol 0N
o1 onM / |
11 1,1
Parameter TGParameter
Pirt F{ey 0.1 14— TSPird F{ey
Ppos it TGEPpos  int
Ptype key TEPproxy  key
|
11 11
|
Trterface 1
TGlict key
Tlspecreturn key oM 1.1
TGlzpecobjecttype key = | on
ﬂ*\\ﬂ TESpecType |
| M| 0.1
01 TGESTid key " TGParameterProxy
TGEETname varchar | o 4 1| TGPRid key
11 TGSType key TGPPspectype key
| TGSThasetype key TGPPvalus wvarchar
TEIrterface Supplement TGSTeode texd N
TGISint key o on
TGISpreamble text
TGIStinalization text
1.1 1.1
TESpecTypeConstraint TGSpecTYpeyalue
TGSTCid key TEETYid key
TESTCspectype key TESTWspectype key
TEETCkind EMLIM TGEETYwvalue warchar
TGETCoode tend

Pucynoxk 3. OcHOBHbIE Ta0IMIBI 6a3bI JAHHBIX ¢ HHpOPMAaLUeli 0 TECTHPYEMBIX ONepalusx.

JlonomHUTENbHBIE TAOMUIIBI 0a3bl TAaHHBIX COJEPXKAT CICAYIONIYI0 HHPOPMALIHUIO.

* B xoze yrouneHus co3maercs HA0Op CHENHATH3UPOBAHHBIX THIIOB, JaHHBIE KOTOPBIX
JOJDKHBI  Y/IOBJICTBOPSTH  JOMOJNHHUTEIBHBIM  OTpAaHWYCHHSIM.  TaKkuhe  THIIBI
oruceiBatoTcs B tabnuie 1GSpecType/lns kaxaoro crnenuaain3dpoBaHHOTO THUIIA
YKa3bIBACTCS CIIEIYIOIIIEe.

12



O Mms — OHO HE HCIOJB3YeTCs B KAKOM-THOO KOJE€ W HYKHO TOJNBKO IS
ynoOCTBa CCHUIOK Ha JAaHHBI TWUI, B YacTHOCTH, J[UIS MOAJEPKKH
BO3MOKHOCTH HCHOJIb30BaTh OJUH M TOT K€ CHEUUATU3UPOBAHHBIN THUI IS
apaMeTpoB U PE3yIbTATOB HECKOJIBKUX OMEPALIUM.

0 Ccuika Ha UCXOOHbIU Mun, KOTOPBIA YTOYHSETCS NaHHBIM TUIIOM. Hampumep,
eclu JJid TmapaMerpa, 00O3Hayalollero MHTEpBal BPEMEHM B CEKyHIaX B
TECTUPYEMOW CHCTEME HCMONb3yeTCsl THI INt, MOXHO ONpEACIUTh
CIIeIMATM3UPOBAHHBIN TUIl «BPEMEHHOW MHTEPBAJI, U3MEPAEMBIN B CEKYHIaX>»,
JUTSE KOTOPOT'O MCXOIHBIM TUIIOM OyzeT int.

0 Ccovika Ha 6a308blll CREYUATUSUPOBAHHBIY MUN JUTSl yKa3aTenel, CChIITOYHBIX
TUIIOB, KOHCTAHTHBIX TUIIOB U IPYTrUX aHAJIOTMYHBIX MPOU3BOIHBIX TUIIOB.

0 IIporpammHBIi KO, ONIPEACTISIONINA BCIIOMOTaTeIbHBIE (PYHKITUU J71s1 paOOThHI
C JIaHHBIM CHEUUATU3UPOBAHHBIM THUIOM. DTOT KOJ| BCTaBJISETCS B HA4allo
Ka)KJI0T0 TECTa, B KOTOPOM (PUTYpUPYIOT Kakue-In0o JaHHbIE 3TOTO THIA.

OrpanuyeHuss Ha  CIELMAIU3UPOBAHHBIA  THUII OluCaHbl B TabmuIe
TGSpecTypeConstraintKaxkmas 3amucs 00 OrpaHHYCHHM HMEET CCBUIKY Ha
COOTBETCTBYIOIIUK TUN. OrpaHuueHUs OBIBAIOT TPEX BUAOB, BUJ OTrPAaHUYCHHUS
3aHocutcs B mosie TGSTCKind.

0 InitCode —Habop AelCTBHIA, KOTOPbIC HY)KHO BBIIIOJIHUTH HAJl 00BEKTOM WU
3HAQUYEHHEM HCXOJHOTO, HE CIEeHUATM3MPOBAHHOTO THIA, YTOOBI IOIYYHTH
0OBEKT MM 3HAUYEHHE CIICIUATN3MPOBAHHOTO TUIIA.

o FinalCode — nabGop aeHCTBHiA, KOTOpbIE HYXXHO BBIIOJHHTb, YTOOBI
OCBOOOJIMTh PECYpPCHI, 3aHATBHIE NpPU CO3JAaHUH OOBEKTAa WIM 3HAYCHUS
CTICIIATTM3UPOBAHHOTO THIIA.

0 NormalResult — ko, KOTOpbIi HYXHO BBINOJHHUTh, YTOOBI IMPOBEPUTH
KOPPEKTHOCTh BO3BPAIICHHOTO KaKOW-TMOO omepanueil 3HauYeHHs JaHHOTO
CIIeUATM3UPOBAHHOTO THUIIA.

Bo3MOHBIE 3HAYCHHS CIENUAIM3MPOBAHHBIX THIIOB OMHKCAHBI B  TaOJHUIE
TGSpecTypeValueKaxnas 3anuch 0 3HAYEHUH COJCPKHUT KOJ, MO3BOJISIOLIHUI
MIOCTPOMTH TO 3HAUCHUE.

Ilpyu yTOYHEHUHM THIIOB MOKET OBITH YTOYHEH THIT Pe3yJbTaTa ONECpaIlMyd WA THII

00beKTa, B KOTOPOM 3Ta OIEpaIisi BBI3BIBACTCSA Kak MeToMd. JIisfi yKa3aHUs STHX

JAHHBIX 00 omepanusx ucmois3yercs tabmuia TGInterfacen ee moast TGlspecreturn
u TGlspecobjecttype.

Kpome TOro mcrosp3oBaHuE OMEpaldid B HOPMAILHOM PEKHUME MOXKET MOTpeOOBaTh

HEKOTOPBIX JCHCTBHI M0 MHUIMAIM3AIMA BHYTPEHHUX JaHHBIX CHCTEMBI M 3aXBaTy

PECYPCOB 10 BBI30BA, a TAaK)Ke JCHCTBHH MO OCBOOOXIECHHUIO 3THX PECYPCOB IOCIE

BbI3oBa. Kox atux jedictBuii 3anocurcs B noist 1GlSpreamblen TGISfinalization
nomonHuTeapbHON Tabmuiel T GlInterfaceSupplement,smecte ¢ cchuikoit  Ha

YTOYHSIEMYIO OTIEPAIIHIO.

JUis moiep’KKM KOMIUIEKCHBIX CIEUATN3UPOBAaHHBIX THIIOB CBSI3b IIapaMeTpa ¢ €ro
CHELMATU3UPOBAHHBIM THUIIOM OIIOCPEAYETCS JBYMsI IMPOMEKYTOUHBIMU TaOJIMLAMU
— rabmuueir TGParameterconepskaiieil cChUIKM Ha WCXOAHBIE MapaMeTphl U Ha
NoJydaeMble ~ TakuM  00pa3oM  KOMIUIEKChl, M  TaOauIed  KOMIUIEKCOB
TGParameterProxy[list kaxmoro KOMILIEKCa yKa3bIBaeTcs Ha0Op HapaMeTpoB, U3
KOTOPBIX OH COCTOMT, CChUIKA Ha CINEUUAIN3UPOBAHHBINA THUI KOMIUIEKCA U KOJ JUIS
MOJTyYEHHUs] 3HAYCHUH OTAETbHBIX TApPaMETPOB.
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3. Ucnonb3oeaHue npedsioxeHHOU MexHO/I02uuU Ha rnpakmuke

Texnonoruss AZOV Oblla TPUMEHEHA IS IOCTPOSHUS TECTOB PabOTOCIIOCOOHOCTH
oubmmorexku QtBepcuu 3 [9], npeaHasHaAYCHHOM T Pa3pabOTKU MEPEHOCUMBIX MTPHIOKCHHM

¢ rpaduueckuM UHTEepdeiicoM moab30BaTeIsl M BXOZsIMIEH B cocraB cranmapra Linux
Standard Base (LSB, [3]).

Crangapt LSB Brirouaer 10873 moctynubix ans nposepku (public wmu protected)meronos,
KOHCTPYKTOPOB M ACCTPYKTOpOB KiaccoB Qt 3. Mudopmamus 0 HUX B CTPYKTYpUPOBAHHOM
BUJIC MIPE/CTaBlIcHa B 0a3e JaHHBIX CTaHAapTa, HaXOALIeHCs B OTKpbhITOM Aoctyre [10], kak
u nH(popMaIus 000 BCex oneparusix, BXOAAIINX B 3TOT CTaHIaPT.

OpHako, 4acTh JaHHBIX, HEOOXOJUMBIX JJS MOCTPOCHHUS KOPPEKTHBIX TECTOB, HAIPUMED,
CUTHATYPBl YHCTO BHPTYAJbHBIX METOJIOB KJIACCOB, OTCYTCTBYET B 3TOW 0Oa3e MaHHBIX. JTa
uHopmanus Obuia 1o6aBIeHa B 6a3y NpH MPOBEJCHUN YTOUHEHHS €€ TaHHBIX.

Onepanyn ObLTM pa30MTHI HA TPYIIBI MO KJjaccaM, METOIAMH KOTOPBIX OHHU SIBIISTFOTCS.
IMockonbky kimaccoB Qt Toxke n0BoEHO MHOTO (0K0s10 400), 0HM TaKke ObLTH pa3/eiCHbI Ha
HECKOJILKO TPYIIIT B COOTBETCTBUH C UX OCHOBHOHM ()YHKIITMOHATBHOCTBIO.

B xone yrounenus Obu10 onpezaeneHo 1665cnenuaai3upoBaHHbIX THIIOB, U Ui 36 onepariuii
ObLTH 10OABIICHBI OMMCAHUS JEHCTBUN 110 MHUIIMATU3ANK ¥ puHamu3anun. Psa mokasareneit
UCIIOJIb30BAaHUsl CIIELMAIN3UPOBAHHBIX TUIOB TMpuBeAeH B Tabi. 1. Okojlo MOJOBHHBI
CIEINAIM3UPOBAHHBIX THUTIOB UCIOJB3YIOTCS MMOBTOPHO, & HEKOTOPhIE — OYEHb MHOTO pas.
N3 tabnuiel BUIHO Takke, 9To mpumepHo B 50% ciyuaeB mapameTpsl U OOBEKTH BBI30BA
TCHEpUPYIOTCS ~ aBTOMAaTHYECKH, 03 HCIONb30BaHMS SBHO  YKa3aHHBIX  3HAYCHUU
CHEIUAIN3UPOBAHHBIX TUIIOB.

Pazpaborka TecroB mis Qt BMecte ¢ pa3pabOTKOW HMHCTPYMEHTOB, IOAJICPKUBAIOIINX
TexHOJIOTHIO AZOV, cuiamMu 3-X YeJIOBEK 3aHsuia okoyio 4-x mecsueB. [Ipu sTom B Havaie
MPOEKTa 3HAYMTENbHASI YaCTh YCHIIMK TpaTHIIACh Ha pa3paboOTKy U OTIAAKy MHCTPYMEHTOB.
Ha xonHeuHoli ¢a3ze mnpoekTra, KOTIa HHCTPYMEHTHI OBLIHM YK€ OTJIAKEHBI, KaKIIbIi
pa3paboruuk B AeHb cozgaBan TecThl ais 80-100 ¢pynkuumii, ¢ yuerom 3aTrparT BpeMEHH Ha
aHaJIW3 JOKYMEHTAaIlM{, YTOYHEHWE [aHHBIX, TE€HEpalio, KOMIWIALMUI © OTIaJKY
MOJy4aeMBIX TECTOB. OTO CYHIECTBEHHO Oonbine, uyeM 3-8 QyHKOWA B JICHB,
00pabaThIBaeMBIX MPHU TPATUIIUOHHON PYYHOU pa3pabdOTKe TECTOBBIX BapHaHTOB. [IpuunHoit
TAKOrO TOBBIIICHUS TMPOW3BOAUTEIBHOCTH SIBISIOTCS, TPEXKAEC BCEro, MIUPOKOE U
MHOTOKpPAaTHOE HCIOJIb30BaHUE CHENHATU3UPOBAHHBIX THUIIOB U €ro HHCTPYMEHTaJIbHas
MOJIJIEPIKKA TIPH MMPOBEICHUN YTOUHEHUS JAHHBIX O TECTUPYEMBIX OTEpaIlusX.

KoauyectBo | UcxogHble THIIBI
MakcumalibHOe KOJHYeCTBO MCIOIb30BAHMIA 513 | bool ¢neunanuzupoBaHHbIit
CHeNHATU3NPOBAHHOT0 THIIA THUII — THUII IAPAMETPOB,
MPUHUMAOIIUX 3HaYeHue true)

KoandecTBo criennajn3upoBaHHBIX 400w Gonee pas 3 | bool, int
THIIOB, HCII0Jb30BAHHBIX 200-399pa3 5| bool, int, char*, QWidget*

100-199pa3 16 | —

10-99pa3 225| —

2-9pa3 556 | —
O0mree KOJIMYECTBO CHENUATH3MPOBAHHBIX THIIOB 1665| —
KoanuecTBo HCIOJb30BAHMIA CIIENHAIM3UPOBAHHBIX 11503 —
THIOB KAK THIOB APAMETPOB MJIM 00HEKTOB BHI30Ba
KosnvecTBO HCNO/bL30BaHUI BCceX TUIIOB KAaK TUIIOB 22757 —
MapaMeTPOB WJIH 00bEKTOB BHI30Ba

Tabauna 1. Iloka3zaTen HCMOJB30BAHNUS CIIENHATN3NPOBAHHBIX THIIOB.

B pesynbrare 6putr mosrydeHsl TecThl 11 10803 ynkuuit u metono u3 10873. 7Qveronos
(0.6%)He OBLIO MPOTECTUPOBAHO MO OJHON M3 CIICAYIOIIUX IPUYUH.
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* Meroasl kiaacca QSessionManagefic MoryT ObITh BBI3BaHBI OOBIYHBIM 00pa3OM,
MOCKOJIBKY OmOnmoreka Qt 3 He MO3BOJIIET KaK-THOO CO37aTh OOBEKT ATOTO Kiacca.
Takoit 00BEKT MOXKET UCIOIB30BATHCS TOJIBKO B paMKax MEPEONPEAETIIEMOr0 METOIa
(bUHaTM3aMy TIPUIIOKEHUS, KOTOPBIM BbI3bIBaeTCs cpemor Qi3 aBTomMaTwyecku B
KOHIIE paOOThI MPUIIOKECHHS.

* Hexkoropsie KOHCTPYKTOPBI U AECTPYKTOPHI, MPEeAHA3HAYEHHBIE /ISl BBI30BOB TOJIBKO
uisi 0OBEKTOB CaMOTO JTOTO KJacca, a HE €ro HaCJICAHUKOB, OIpPEACTeHBI IS
aOCTpaKTHBIX KJIACCOB. BBIMONHUTH BBI30B TAKOTO KOHCTPYKTOpA WU JECTPYKTOpa
CpeacTBaMU si3bIKa C++mne ynaeTcs.

* Heckonpko MeTonoB kiaccoB Qt 3nonanu B crangapt LSB, xoTs He npeaHa3sHaueHbI
UIs1 MCTIOJIb30BAaHUS U3BHE OMOIMOTEKH.

e Jlns psima MeTOIOB OTCYTCTBYET NOKYMEHTAallMs U HE YAAJIoCh MojoOpartbh Habop
3HaYEHUH MapaMeTpoB, AJS KOTOPBIX TaKOW METO]I BBIMOMHsUICA Obl 6€3 pa3pylieHus
nporecca.

I[Ipu BBIIOHEHNM MOTYYEHHBIX TECTOB Ha OAHOW M3 peanu3anuii Qt 3 06110 BRISBICHO OKOJIO
10 pa3nuuHbIX OMMOOK B caMoOi peanu3anui OMOIMOTEKH, HECMOTPS Ha TO, YTO BCE TECTHI
HPEICTABISAIOT COOOH MpOCTEHINe ClieHapuu paboThI C METOAAMH €€ KJIACCOB.

I[OCTaTO‘-IHO yCHeLHHOC HpI/IMeHeHI/Ie TCXHOJIOTHUU AZOV B OIIMCAHHOM HpOGKTe IIOKa3bIBACT,
YTO OHA BIIOJIHE TOJMTCSA ISl OBICTPOTO CO3/IaHUSI TECTOB PabOTOCTIOCOOHOCTH OONBIIHMX
HpOMBII.HJ'IGHHBIX HpOFpaMMHBIX CUCTCM.

4. ConocmaesieHue ¢ dpya2umu nodxodamu K aemomMamu3sayuu
co30aHusi mecmoe

[TockonbKy OCHOBHOM IIeNbI0 pa3pabOTKH TEXHOIOTHU AZOV SBIISJIOCH MAaCCOBOE CO3JIaHHE
tectoB APl nmns  goctatoyHo  OOJBIIMX — MPOTPAMMHBIX — CHUCTEM, HCIOJIb30BaHUE
aBTOMATHYECKOW T'€HEpallMd TECTOB B HEH SBILETCS HEoOX0oIuMOCThI0. B OonpmmHCTBE
NOJXOJ0B K aBTOMATHU3ALMA TECTUPOBAHUS TaKas I€HEPAlUs OTCYTCTBYET, IIOITOMY Aaliee
AZOV paccMaTpHuBalOTCs B KOHTEKCTE TOJIBKO TEX METOMOB, I7ie THM0O0 TECTOBbIE JaHHbIE, JTH00
II0CJIEI0BATENIBHOCTh TECTOBBIX BO3JEHCTBUHM, IMO0 00a 3THUX 3JIEMEHTa ACHCTBUTEIHHO
CTPOSITCSl aBTOMAaTHUYECKH Ha OCHOBE HEKOTOPOI HH(OpMAIIHH.

Takue MeTOapl MOXXHO KiIacCU(QHUIMPOBATh MO HCTOYHUKAM JaHHBIX [UISI TOCTPOEHUS
TECTOBBIX BO3JIEUCTBUI WM HX MOCIAEAOBATEIIbHOCTEH M HCTOYHUKAM JAaHHBIX IS
BBITIOJTHEHUSI TPOBEPOK KOPPEKTHOCTH B TecTaX (MM TECTOBBIX OpakysioB). [Ipu aToM MHOTHE
METO/bl U MHCTPYMEHTHI MOMNAJal0T Cpa3y B HECKOJBKO KJIACCOB, MOCKOJBKY HMCHOJB3YIOT
coueTaHHe Pa3IMYHbIX UCTOYHUKOB JJI T€HEepaIul TECTOB.

MO)KHO BBIACIUTH CJIG,Z[YIOH_II/IG UCTOYHUKHN I HOCTpOCHI/IH TECTOBBIX OAHHBIX, TCCTOBBIX
BO3JICHCTBUI U UX IOCIEN0BATEILHOCTEN.

*  CrpyKTypa TECTUPYEMOU CHUCTEMBI.
0 CHHTaKCHUC CUTHATYp TECTUPYEMbIX OIepanuii u/wim pa30ueHue BXOIHBIX
AHHBIX Ha 00JIaCTH.
0 CTpyKTypa TUIIOB JJaHHBIX.
0 CBs3u MO TUNAM — HCIOJB30BAaHHE OJHHUX M TEX JK€ TUIOB JAHHBIX JUIS
apaMeTPOB U PE3yJIbTATOB TECTUPYEMBIX OTICPAIIHid U JIp.
0 Crpykrypa Koaa (mpex/ie BCero, MOTOKa YIPABICHHUs) ONCPAIlHiA.

* Onucanue GyHKINOHATHHOCTH TECTUPYEMBIX OTepaIIHii.
(0] OI‘paHI/I‘IeHI/IH, CBA3AaHHBIC C TUIIAMU JAHHBIX.
0 OrpaHuyeHHUS, CBSI3aHHBIEC C KAX0M onepanuend OTIeIbHO OT OCTaIbHBIX.
0 OI‘paHI/I‘IeHI/IH, CBA3BIBAKOIIINEC ITOBCACHUC HECKOJIBKUX onepaunﬁ.
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Jlis BBINOJHSIEMBIX B TECTax IPOBEPOK HMCXOMHOW HMH(oOpMaimeil Bcerga CIYyKUT JHOO
onucaHue (YyHKIMOHAIBHOCTH B OJAHOM M3 I[EPEUYMCICHHBIX BBIIIE BHUJOB, JHOO
IPEIIOJIOKEHUS O TOM, YTO KOPPEKTHOE IIOBEACHHE CHCTEMBI HE JOJDKHO BKJIIOUYATh
CO3JaHHE HCKIIOYMTEIbHBIX CHTYallMH, IOCBUIKY CHMTHAJIOB, pa3pyllI€HHE IPOLECCOB U
Jpyrue creruduueckue aeicTBus, o0bdHo (HO He Beeraal) CHrHAIM3UPYIOIUX 00 OMHOKax.

Hcrounnk Her nposepok TpeboBaHue Orpannuennss | Orpanudenus | CoBMeCTHBIC
JIAHHBIX JJIS OTCYTCTBUSI THUIIOB JaHHBIX | Ha OJHY OTpaHUYCHUS
MPOBEPKH UCKITIOYCHHN 1 OTeparuio JUTst
Uctounuk Cepbe3HBIX COOCB HECKOJIbKUX
TECTOBBIX onepamui
BO3JICHCTBUI
CunTakcuc Metons! u
CUTHATYp W/WiaM | HHCTPYMEHTHI
pazoueHue TreHepaluu
BXOJIHBIX TECTOB Ha
JIAHHBIX OCHOBE
MOKPBIBAIOLIHX
Habopos [11]
Crpykrypa OTK/Pinery Wucrpymentsr Parasoft (Jtest, C++test, .TEST [14])
THTIOB [12,13] OrpaHrdeHrsl B BUJIC YTBEPIKIACHUM, IOCTYCIIOBUH ¥ HHBAPHAHTOB
JCrasher [15] |
CBs131 110 THIIAM Azov
MeTo/1pl TeHEePAIUH CTPYKTYPHBIX
TECTOB Ha OCHOBE T€HETHYECKUX
anroputMoB [16-18]
Crpykrypa CodeScroll API
HOTOKA Tester, Suresoft
yIIpaBIeHUs Technologies [19]
MeTo/1pl TeHEPAIUH CTPYKTYPHBIX
TECTOB C MCHOJIb30BAHUEM Pa3peLICHUS
orpanuyenuii (constraint solving)
[20,21]
Orpammernns | Pinery [13] o AZOV T-VEC Test Vector
TPaHUHUCHIA B BIAC Generation System [22]
OrpanuueHus MHBAPHAHTOB JIAHHBIX THIIA OrpanmueHus B BHIE
Ha OJTHY U IEHCTBHIA IO TOCTYCHOBHI I
OTeparuio KOPPEKTHOMY IOCTPOEHHIO WHBAPHAHTOR
9TUX AaHHBIX
Lurette [23]
CoBMecTHbBIE
OrpaHM9CHHA Metop! ¥ HHCTPYMEHTBI T€HEPALUK TECTOB Ha
AJ1s1 HECKOJIbKUX OCHOBE aBTOMATHBIX Mozeineid, Bkiodast Stateflow,
omneparuii Statecharts, SDL, LOTOS, Lustign
CreUaIM3upOBaHHbIE HOTAlMu [24,25]
UniTESK [26]

Ta6auma 2. Knaccmbmcaunﬂ MmoaAX0A0B K aBTOMATHYIECCKOMY IMMOCTPOCHUIO TECTOB.

Knaccudukanuss umeronmxcs Ha pbIHKE WHCTPYMEHTOB, a TaKXKe psla HCCIEeI0BATEbCKIX
METOJIOB, MCHOJIb3YIOIMX ABTOMATHYECKYIO T'€HEpAalMI0 TECTOB, HA OCHOBE BBIMOJIHSIEMBIX
MPOBEPOK ¥ BHUJOB JAHHBIX, UCIOJIB3YEMBIX JJIsi IOCTPOCHUS TECTOB, MOKazaHa B Tabm. 2.
TexHomorust AZOV B 95TOil TabiMile TOMAAaeT Cpa3dy B HECKOJIbKO KJIETOK, IMOCKOJIBKY
coueTaeT MpHU TeHepaluy TECTOB MCIOJb30BaHUE CTPYKTYpPbl THIOB, CBSI3€M IO THUIaAM,
JNCHCTBUN 10 WHHUIMATM3AIMK JaHHBIX THHa W (MHOrAA) crenupUYECKUX AEHCTBUIM IO
WHULMATIM3AIMU CUCTEMBI MEepe]] UCIOJIb30BAaHUEM OMpeIelIeHHOM onepanuu. st mpoBepok
WCITOJIB3YIOTCS. OTPAHUYEHUS TUIIOB PE3YJbTAaTOB U (HaKTOp OTCYTCTBUS COOEB TIPH BBI3OBE
TECTUPYEMOU OIEPALH.
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3aMeTHM, YTO KPOME TEXHOJIOTUH AZOV CBS3M IO THIIAM HCIOJB3YIOTCS TPU TeHEpaluu
TECTOB TOJIBKO PSIIOM METO/IOB MOCTPOCHHUS CTPYKTYPHBIX TECTOB HA OCHOBE T'€HETHYECKHX
anroput™oB [19-21].

5. JanbHeliwee pazeumue mexHosi02uu
I[anLHeﬁmee Pa3BUTHUEC TCXHOJIOIUH AZOV BO3MOXHO 10 HECKOJIIEKUM HaITpaBJICHUAM.

Pacuwiupenue 603morcnocmeit OGMOPHO20 UCHOTb306AHUA.

B naHHBIT MOMEHT CHeIMAIM3UPOBAHHBIC TUIIBI MPEICTABISIOT COOON MPAKTUYECKU
€IMHCTBEHHBIM BHJ O3JEMEHTOB TEXHOJIOTUH, KOTOPHIE MOYKHO HCIOJIb30BaTh
MHOTOKpaTtHO. /st paclidpeHHusi TakuX BO3MOXHOCTEH MOXKHO OIPEIEIUTh
MEXaHHU3MBbl, MO3BOJISIONIME MOBTOPHO MCIOJIb30BATh OMPAHUYEHUS TUIOB, MO3BOJIMB
TaKUM 00pa30M CO37aBaTh THIIbI, YTOUHSIOIINE IPYTHE CIICUATH3NPOBAHHBIC THITH U
HAaCJIEYIOIINE BCE UX OTPAHUYCHUS.

Yeenuuenue kauecmea u nonnomul mecmos.

TectupoBanue pabOTOCIOCOOHOCTH TMPEANONIATaeT OJHOKPATHBIA BBI30OB KXKIOU U3
TECTHUPYEMBIX OIEpaluii W TPOBEPKY TOJIBKO HEKOTOPBIX 0a30BBIX OTrpaHHYCHHIA.
OnHako MpeIoKEHHYI0 TEXHOJOTHIO JOCTAaTOYHO MPOCTO PACUIMPUTH TaK, YTOOBI
co37aBaeMble TECThl 00agany OOoJIbIIEeH MOJTHOTOW M 0o0Jiee aKKypaTHO MPOBEPSIIH
TECTUPYEMYIO CUCTEMY.

0 /lobasnenue 0OnOIHUMENbHBIX 02PAHUYEHUL.
B Hacrosiuit MOMEHT MPOBEPSIOTCS OIPaHUYEHUsS, TPUMEHUMBIE TOJIBKO MPHU
OJIHOM M3 MPOCTEHIIMX CIIEHApUEB HCIOJb30BaHUsA. MOXHO BBecTH Ooiee
CJIOKHBIE TIPOBEPKH 3a CYET BBEJICHMS JOINOJIHUTEIbHBIX OTpaHUYCHUN U
YCIIOBHI Ha BXOJHBIE MapaMeTphl, MPU KOTOPBIX 3TH OIPAHUYEHHUS TOJKHBI
MIPOBEPATHCS.

0 MHcnonv3osanue HecKOILKUX HADOPO8 NApAMempOs.

st 6oree TIIATENBHOTO TECTUPOBAHUS MOXHO HCIIOJIB30BaTh HE MO OJHOMY
3HAYEHUIO KaXKJ0ro mapaMerpa, a CTPOUTh pa3IMyHble UX Ha0OphI, mepedupas
HEKOTOPOE MHOXECTBO 3HAUEHUH i1 KaXJIoro napamerpa. MHoecTBa
3HAYEHUI THUIOB MOKHO YKa3blBaTh KaK MPOCTBHIM IEPEUUCICHHEM ATHX
3HaYeHUi B 0ase, Tak M OIpEesIeHUeM HEKOTOPBIX IIAOJIOHOB MOCTPOCHHUS
TaKUX 3HAY€HUil, B CBOIO OYepelb HMEIOUIMX HEKOTOpble Mapamerpsl. Bo
BTOPOM ClIydae s HOCTPOCHHsSI KOHKPETHOTO 3HAUEHHs IO MIa0JIOHY C
napaMeTpaMM  MOXXHO  HCIOJb30BaTh  MPOLEAYypY BbIOOpa  3HAUYEHUU
[apaMeTPOB, PEATU3YEMYIO KOMIIOHOBIIIMKOM TECTOB.

0 Jobaserenue pazniuyHulx cyeHapuesd ucnoIb308aHUs.

[Ipu TectupoBanun pabOTOCTIOCOOHOCTH OINEPALMU BBI3BIBAIOTCS B Hambosee
IPOCTHIX CHEHAPHUSIX MX UCIONB30BaHUSA. OHAKO Ja)Ke YacTO BO3HUKAIOIIMX
CIICHApHEB HCIIOJIb30BAaHUS OINepaluy ObIBaeT HECKOJIbKO, HMHOTJA s
TPaHUYHBIX 3HAYCHUW [apaMeTpOB OIepamnus JJ0JDKHA JIEMOHCTPHPOBATH
cneunduyeckoe noseneHue. Kpome Toro, OOJBIIMHCTBO ONEpAIMid TOJKHO
NPaBUIIHHO pearupoBaTh Ha HEKOPPEKTHO 33aJaHHBIC MTapaMeTPHhI.

Jns  no0GaBieHHs TOJJIEPKKHA Pa3IUYHBIX CHEHAPHEB HCIOJIb30BAHUS
HEOOXOAMMO YMETh 3aJaBaTh HAOOp CIICHAPHEB WM PEKUMOB pPabOTHI
omepalid W IS KaXJIOro peXuMa OIpeleNiTh  COOTBETCTBYIOIIUE
CTCIMATM3UPOBAHHBIC TUIIBI MTAPAMETPOB ¥ CIENU(UIESCKAE OTPAHUYCHUS Ha
pe3yNbTaThl PabOTHI.

0 [locmpoenue mecmosvix nocie008amenrbHOCMme.
s omepanuii, IOBEIEHHE KOTOPBIX 3aBUCUT OT BHYTPEHHEIO COCTOSIHUS
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CHUCTEMbI, MOXXHO YBEITUYUTh KAaYECTBO U KOJUYECTBO CO3/1aBAEMBIX TECTOB 3a
CYET aBTOMATHYECKOTO J00aBIICHUs TIEPE]l BHI30BOM OIEpaIiiy OOpaIeHuid K
JPYTUM OIepanusM, H3MEHSIOUMX T€ BHYTPEHHUE JaHHBIC, OT KOTOPBIX
3aBUCHUT pab0Ta 3TOU ONEpaIHH.

*  Co30anue mecmog coemecmumocmu.
OnucaHHass TEXHOJOTWS  MOJXET  HCHONB30BaThbCs  UIA  CO3/aHMS  TECTOB
COBMECTHUMOCTH HECKOJIbKUX OMOJINOTEK, eClii OOBEKTHI BHI30BA U apTyMEHTHI BBI30Ba
TECTUPYEMBIX OINepalnuii U3 OJHONH OMOTMOTEKH B TECTaX IOJIydaTh KAaK Pe3yIbTaThI
BBI30BOB OIEpaIUil U3 Apyrux OMOIMOTEK.

* Hcnonvzoeanue npeocmaegieHHOU MemMOOUKU YMOUHEHUA Npu  0blcmpoil
paspadomke npopammnozo obecneueHus.
Metoauky yrouHeHHs HH(oOpManuu 00 omepanusx MOXHO HCIONb30BaTh MPHU
pa3paboTke MporpaMMHOrO0 oOOecredyeHuss He TOJAbKO [UIsl CO3JaHHUS TECTOB.
[Mockonbky 6a3a JaHHBIX ¢ UCXOJHOM MH(OpMaIeil 00 onepanusx CUCTEMbI MOXKET
OBITH JOCTaTOYHO MPOCTO MOJIyY€Ha KakK MOOOYHBINA pe3yabTaT KOMMMWIALMH, 3Ta
METOJMKa MOXKET OBITh OCHOBOM KOHTPOJS KayecTBa, aHalIM3a U YTOYHEHHS
MIPOEKTHBIX PEIICHUH, CO3/JaHUs MPOEKTHON JTOKYMEHTAIIMHU MPH OBICTPOH pa3zpaboTke
IPOIPaMMHBIX CUCTEM.
PaGoTta MoxeT OBITh TOCTpOEHA HAa OCHOBE E€XEIHEBHBIX COOpPOK: 0a3za JaHHBIX C
uHpopManuei o cucteme, COOpaHHON B MPEABIAYIINNA Bedep HAYTPO MOCTYHAeT IS
YTOYHEHMs] U aHaiu3a. BbISBIEHHAs MpU TakOM aHaln3e 3a JeHb HH(popMauus o
JOTIOJIHUTEIbHBIX OrPAHMUYEHUSAX HA THUIIBI IIApaMETPOB U PE3YJIbTATOB Jaliee
COTJIACOBBIBAETCS C MPOECKTUPOBIIMKAMYU M MOYKET MCIIOIb30BAThCS ISl YTOUHEHUS U
UCTIPABJICHUS] OIIMOOK MPOEKTHPOBAHUS U JJISI CO3/IaHUS MPOEKTHOM TOKYMEHTALUH.
IIpu sTOM, OAHAKO, Ba)XHO HMMETh CHELUAIbHBIE MEXaHU3Mbl PpACIIO3HABAHUSA U
UHTETPallii U3MEHEHHH 0a3bl IO CPaBHEHHIO C MIPEIbIAYIIEH BEpCUEH.

6. 3aksroyeHue

ABTOMaTH3aIUsl CO3JaHHUS TECTOB OOBIYHO OCHOBaHA Ha (opmanu3zanuu OOJBIIOrO
KOJIMYECTBA TMPAaBWJI W KPHUTEPHUEB, KOTOPBIC YIPABISIOT PYYHOH pPa3pabOTKOW TECTOB,
ocTaBasich Hec(HOPMYTUPOBaHHBIMH sBHO. Takas ¢(opmanu3anus damie Bcero Tpelyer
CephE3HBIX TpyIO3aTpaT, HO OKYIAaeTcs 3a CYEeT IOJHOTHI M KadecTBa IOJIYYaeMbIX B
pe3ynabTare TecToB. OIHAKO BO3MOXKHO aBTOMATHU3MPOBAaTh M CO3JaHHE TOPa3l0 MEHee
AKKypPaTHBIX TECTOB, MMPOBEPSIONTUX TOJIBKO 0a30BYI0 pabOTOCTIOCOOHOCTH CUCTEMBI.

B naHHOW cTarbe mpeAcTaBiIeHAa TEXHOJOTHS AZOV aBTOMATH3allMM pPa3padOTKH TECTOB
paborocnocobHoCTH, co3aanHas B MHCcTUTYT cucTtemHoro mporpammupoBanust PAH. [{ns ee
IPUMEHUMOCTH JOCTATOYHO MMETh 0a3zy MaHHBIX, TJe HH(popMaIus 00 oneparusx CHCTEMbI
MPEJICTaBICHA B XOPOIIO CTPYKTYPUPOBAHHOM BUJIE, U IOKYMEHTALIUIO C ONUCaHueM 0a30BOi
(YHKINOHATIBHOCTH 3THX onepauuii. MOXHO 3aMETUTh, YTO JTI000H KOMIWIATOP B MPUHIIHIIE
crocoOeH BhIJIaTh TaKylo 0a3y JaHHBIX B KQ4e€CTBE MOOOYHOTO PE3YNIbTaTa CBOCH pabOTHI.

Amnpobanust TexHonoruu Ha Oumbnuorexke Qt ans pa3zpaboTku NPUIIOKEHUH ¢ rpaduyeckum
MOJIb30BaTEILCKUM HHTEpdericom, Brmodaroniei O6onee 10000 omeparuii, mokaszama, 4To
TEXHOJIOTHUS BIIOJIHE YCIIEIIHO U JTOCTATOYHO 3((HEKTUBHO CIPABISAETCS C BO3JIOXKEHHBIMU Ha
Hee 3a7ayamMHu. XOTS HWHCTPYMEHTBHI, NOJJEpXHBalomue paboTy MO OMHCHIBAEMOMN
TEXHOJIOTUH, CO3/1aBATHCH U 10pabaThIBAIUCh HEMOCPEICTBEHHO B X0JI€ 3TOTO MPOEKTa, OBLIH
JOCTUTHYTHI BECbMa BBICOKHE TTOKA3aTeIN MPON3BOIUTEIHHOCTH.

Texnonorust AZOV 001aaeT TaKkke CEphe3HbIM MOTSHLIMAIOM ISl TaIbHEHIIEro pa3BUTHS U
MOXET OBITh MCIIOJIb30BaHA Kak s cOo3JaHus Oojee KadeCTBEHHBIX TECTOB, TaK M s
COBCEM [JpPYIrux BHJIOB TECTHUPOBAHHUs, HAIPUMEpP, TECTUPOBAHUS COBMECTUMOCTH U
BO3MO>KHOCTH B3aUMOJEHCTBUS PA3IIMYHBIX IIPOTPAMMHBIX CHCTEM.
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