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YK 004:054
I'TIOBAJIBHOE TIO3TAITHOE TECTUPOBAHMUE J1JISI ANDROID
MPUJIOKEHUN
Yomnosenko A. O., Apremos A. O.
HauunonaneHsIii TEXHUYECKUHI YHUBEPCUTET YkpauHsl "KueBckuii

MOJIMTEXHUYECKUM UHCTUTYT' ', YKpauHa, Kues

B oOaunnoti pabome paccmompenvl npobiembl MeCcmMupoHus U €20
ocobeHHOCMU O]l NPUNONCEHUN pPA3PAOOMAHUX NOO ONEPAYUOHHYIO CUCHEMY
Android ¢ xomopvimu cmankugaromcs O0NbUIEHCBO pa3pPaAbOMUUKO8 Npu
paspabomke C80UX NPOSPAMHBIX NPOOYKMOE O/ ONEPAYUOHHOU CUCTHEMbL
Android. Ilposeden ocmomp cywecmeyowux npoorem mecmupo8anusi U ux
ananuz. Paccmompeno 6ce acnekmel MeCMUpPOBAHUA  NPUTLONCEHUL  KAK
mecmuposanue mpex OCHOBHbIX COCMABAAIOWUX NPUTONHCEHUS MAKUX KAK OU3Hec
Joeuxa npunodicenus, unmezpayusi APl na cmopone cepsepa u nonvzosamensbckuii
unmepdqpetic npunodcernus. Ilpeonosicennvt Hekomopwvie no0xXo0bl Ol HANUCAHUS
mecmos U nposepKU NPUNOAHCeHUU N0O onepayuonHyio cucmemy Android.

Knrouesvie cnosa: Android pazpabomka, npocpammnoe mecmupogaHue,
noav308amenvCkull unmepaeitic, buznec nocuxa npunodxcenuti, APl unmezpayus.

Yonosenxo A. O., Apmemos A. O. [Tnobanvhe noemante mecmysanus 0is
Android oooamxkis/ Hayionanvuuti mexuiunui yHigepcumem Yxkpainu "Kuiscoxuii
nonimexuiynuu incmumym'”, Yxkpaina, Kuig

YV oaniti pobomi poszensnymi npobiemu mecmy8anHssn i U020 0COOIUBOCMI
o0l 000amkie po3pobaeHux nio onepayiuny cucmemy Android 3 axumu
CMUKAOMuCsi  OLIbWICMb  PO3POOHUKIE Npu  po3podYi  CB0IX NPOSPAMHUX
npodykmie 0ns onepayitinoi cucmemu Android. Ilposedeno o0ens0 icHyrouux
npobnem mecmyganHs I ix auaniz. Pozenamymo 6ci acnekmu mecmy8aHHs
000amKi8 sIK MeCmy8aHHs MPbOX OCHOBHUX CKIAOO0BUX NPOSPAMU MAKUX K

biznec nocixa npoepamu, inmeepayis APl na cmoponi cepsepa i npuznaueHuti 0is
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Kopucmysaya iHmepgetic npozpamu. 3anponoHoeaHi OesKi nioxoou O
HAnuUcanus mecmis i nepesipku 0odamkie nio onepayiuny cucmemy Android.

Knmiouosi  cnosa:  Android — pospobka,  npoepamme  mecmy8aHms,
Kopucmysayvkuil inmepgeitic, 6iznec noeika oooamxie, APl inmeepayis.

Chopovenko A. O., Artemov A. O. Global phased testing for Android
applications/ National Technical University of Ukraine "Kyiv Polytechnic
Institute”, Ukraine, Kiev

This paper deals with the testing problems and its features for applications
developed for the Android operating system encountered by most of the
developers in the development of its software products for the Android operating
system. Inspect existing testing problems and their analysis. It considers such
aspects of application testing as testing of the three main components of the
application such as application business logic, integration with a server side API
and the application's user interface. It offer some of the approaches to writing
tests for the applications on Android operating system.

Key words: Android development, software testing, user interface,

application business logic, the API integration.

BBenenne. He cexkper uTo aBTOMaTHU3aIus TECTUPOBAHMS KIIIOY K YCIEXY
pa3paboTku mporpaMMHoro ooOecrieueHus. Ho HaumHas mnmcaTh TECTBI IS
Android npunoxeHui, MHOTHE CTAJTKUBAIOTCS C TaKUMH TMpobiieMamMu Kak
HE3HAHWE UTO HYXHO TecTupoBath? Kak 310 Hy»HO TecTrpoBath? HeroroBHOCTH
KOoJla JUIsl TECTUPOBAHUS, BHICOKMN YPOBEHb OXBaTa KOJa C TECTaMHU KOTOPHIC
MPOXOAAT JaXKe €CIM TNPWIOKEHHEe He paboTaeT WM TECThl KOTOpbHIC
MPOBAJIMBAIOTCA B CIy4allHOM TOpsAke Oe3 BUIUMBIX Ha TO TMPUYMH, HO
MPOXOASIIUE TPU MTOBTOPHOM cOOpKE MPOEKTA.

Heab nanHoi cTaTbu: Pemenus nogo0HbIX Mpo6IeM MyTeM Halla)KUBaAHUS

IMO3TAITHOTO TCCTHUPOBAHUC. B nmponecce ISTOro IIO3TAITHOIO TCCTUPOBAHHA
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ONpENENAeTCs, YTO Mbl JOJDKHBI TECTHUPOBATh M Kak. Kakue HHCTpYMEHTBI
UCIO0JIb30BaTh U noueMy? KakoBa 061acTh HalIUX UCTIBITAHUNA?

W nepBpiM marom OyAeT OIpeAesieHHEe OCHOBHBIX AacClEeKTOB, KOTOpbIE
HY>KHO TECTUPOBATh:

-Tect 6uzHec noruku He3aBUCUMO OT DPEeHMBOPKOB U OUOJIUOTEK
-Tect unterpamuu API Ha cTopoHe cepBepa
-Tect moyib30BaTENBCKOTO UHTEPPEHCcA TPUITOKEHUS

Ho nmaxxe ¢ Hana)XEHHBIM MOATAIHBIM TECTHPOBAHUEM HAIMCAHUE TECTOB
MOXXET OBITh OUEHb CIOXHBIM, €CIM TECTUPYEMbIH KOJI HE TOTOB, MO3TOMY KOJI
JOJKEH OBITh MPOBEPAEMBIM, YUTAEMbIM, JODKHO HUMETh 4YETKUE U
CTPYKTYPUPOBAHHBIE ILIETIOYKH OTBETCTBEHHOCTEH, 3aBHCHUMOCTH JOJKHBI OBITh
MHUHHMMAaJIbHBIMU, & CBSI3HOCTH BBICOKASI.

Tectupyst OM3Hec JTOTHKY, KpailHE BaXKHO, IPOBEPUTH, JEHCTBUTENBHO JIH
OM3HEC-JIOTMKa peanu3yeT MNpeaonpeeseHHble TpeOoBaHus K MNpoaykry. Jlms
TOr0 HEOOXOIHMMO H30JMPOBaTh KO, KOTOpbIH Oyaer mnpoBepsATcs, U
CMOJENUPOBATh PA3JIMYHBIE HA4yaJbHBIE CIEHAPUU [JIsI HACTPOWKHM IOBEACHUS
HEKOTOPBIX KOMIIOHEHTOB BO BpeMs BbINIONHEeHUs. Jlanee OyneT TecTUpoBaThCs
KOJI, BBIOMpas JeTaJid KOTOpPble Mbl XOTUM ocyulecTBUTh. [locie 3aBepiieHus,
HAaM HYXXHO TMPOBEPUTH COCTOSHHE MPOTPAMMHOTO OOECHEUYEeHHs] IOCIe
TECTUPOBAHUS UCCIEyeMOro O0OBEKTA.

Kirou k 3TomMy moaxonmy TtecTupoBaHus sBisieTcss [IpuHOMI WHBEpcHU
3aBucumoctell. [Ipu HanucaHuu Koaa, KOTOPHIM 3aBUCUT OT a0CTpaKIMid, MOKHO
pasfenauTh NporpaMMHoOe oOecrieueHue Ha pasHble cios. s Toro 4ToObI
MOJIYYUTh D3K3EMIUISIP 3aBUCUMOCTH, HYKHO 3alpOCHTh €ro OT KOro-to. B
KAueCTBE aJIbTEPHATHBBI, MBI MOYKEM IOJIYYUTh €T0 IOCJIE TOro, KaK 3K3EMILIIP
co3naeTcs. EcTh yacTu Hamero mporpaMMHOro oOecnedeHwusi, riae HeoOXOJIUMO
co3aTh KO, YTOObI MOJYYUTh JaHHbIE B3aUMOJCHCTBYIONIMX KOMIOHEHTOB. J{Jis
ATOr0 CO3JAKOTCS TECTOBBIE IBOMHUKH [JI1 UMHUTALIMU UCXOJIHBIX CIIEHAPUEB WJIU

Pa3JIMIHOTO IPOTrpaMMHOI0 IMOBCACHHA, KOTOPHIC ITOMOTAIOT B IPOCKTUPOBAHUU
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tectoB. C TIOMOLIbIO TECTOBBIX JBOMHUKOB, CTAHOBUTCS BO3MOXHBIM
MOJICJIUPOBATh KaK IMOBEJEHUE TaK U COCTOSHUE MPOMU3BOACTBEHHOTO KOJa C
3aMEHOW TECTOBBIMU ABOMHHMKaMH. Takxke, 3TO MOMOXKET BbIOpaThb 00beM IS
TecTa, KOTOPBIA Mpe/ICTaBisieT cO00 KOIMYECTBO KOJa Il TecTUupoBaHus. bes
WHBEPCUU 3aBUCUMOCTEH, BCE HAIIM KJacchl OyAyT MOJy4yaTh UX 3aBUCHUMOCTHU
HE3aBUCUMO JIpYT OT Apyra. B pesynbrarte, peanuzanus kiacca OyIeT CBs3aHa C
peanu3zanuen 3aBUCUMOCTEH M, CIEJ0BATEIbHO, Mbl HE MOYXEM BBECTH TECTOBBIX
JIBOMHHUKOB, YTOOBI COKPATUTh MOTOK BBIMOJIHEHUS TPOU3BOICTBEHHOTO KOJIA.

[locne Toro, kKak Mbl MOXEM MPOBEPUTH, MOKHBIM JH 00pa3zom
peanu3oBaHbl TpPeOOBaHUS K Halledl NPOAYKIUH, Mbl JOJKHBI MPOAOKATH
paboTaTh HaJ HAIIMM TMO3TalHbIM TecTupoBaHueMm. Creayrwomue 4To, OyAeT
MPOBEPATCSA STO HHTErpPalysi ¢ BHEIIHUMHU KOMIIOHEHTAMH 3aMEHEHHBIMU TECT-
JIBOMHMKAMU Ha MpeablaylieM stane. Ha 3ToM sTanme OCHOBHOW LIENBIO TECTOB
Oyner mnpoBepka obOmeHa coobmenuit ¢ API, mapcunr otBetoB oT API,
peanuszanusi MEXaHU3MOB ayTeHTUPUKauuu U o0padotka ommbok APl qomxHBIM
oOpa3zoM. UToObl MpOBEPUTH 3TU ACTHEKTHl HY)KHO UMHUTHPOBATH Pa3HbIE OTBETHI
CO CTOPOHBI C€pBepa U MaHUIYJIHUPOBATh 3aIPOCAMU CO CTOPOHBI KiIHMeHTa. J{is
npoBepkn APl  kiMeHTa HEOOXOOMMO HKCIOJNB30BaTh  TECT-ABOMHUK H
MaHUIYJSIIUIO 3allpocaMy Mo HHQPOpMAINM, MepeAaHHOW depe3 ceTb. B aToM
ciaydae OyJET HCIOJb30BaThCA TECT-ABOWHUK, M3BECTHBIM Kak MOK (mock) u
CTOPOHHMI MHCTPYMEHT, U3BecTHbIN kKak MockWebServer.

MockWebServer siBnsiercs BeO-cepBep ¢ IpOrpaMMHUPYEMBIMU CIICHAPUSIMU
st rectupoBanusi HTTP-knvenToB, peann3oBaHHBIX Square M HalMCAaHHBIX HA
Java. OcHOBHOU moaxoA IUisl JOCTUXKEHUSI HAllleH IeJIU SIBJSeTCS MOCTaHOBKA B
ouepe/ib HEKOTOPBIX MpeaBapUTeNbHO HacTpoeHHbIX 0TBeTOB HT TP, BhimonHeHue
MUHUIYJSIIUA Haja oTnpaBieHHbiMU 3anpocamMu HTTP, u mpoBepka cocrosiHus
UCCIIeyeMOro 00beKTa B KOHIE BbIONHEHUS Tecta. MockWebServer 3anmyctur
BcTpoeHHbld cepBep HTTP, rae moxkHo OyAeT HACTPOUTH HAILIM OTBETHL. YKa3aB

Ham kiaueHT API na xocte, MockWebServer u nactpoiike nexoropsix HTTP-
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OTBETOB, Mbl CMOEM MPOTeCTHUpOoBaTh Hall KineHT API. DTta Oubnunoreka Oyner
paboTraTh, Kak MOK, HO BMECTO TOr'0, YTOOBbI 3aMEHUTh MPOU3BOJICTBEHHBIN KO
BHYTpHU kiaueHTa API, OH 3aMEHUT NMpPOM3BOACTBEHHBIN KOJ, PEaIU30BaHHBIN Ha
CTOPOHE cepBepa.

Takum 00pazoM, UCIOJIb3YysI MOKHM MOKHO C JIETKOCTBIO BOCIIPOU3BECTH
pasnuyHble clieHapud ¥ Mozenu noseaeHuss API, uroObl mpoBepuTh, pearupyer
mu peanuzauus kiventa APl nomxabsiM o0pazoM. B To e Bpemsi, Mbl nojlydaem
«GKMBYIO» JOKyMeHTauuw cepBepa APl Ha oCcHOBe BceX HalMCaHHBIX TECTOB U
orBetoB HTTP. Tak >xe ¢ moMOIIbIO MOAOOHBIX TECTOB MOYXXHO BOCIPOU3BECTH TE
ciy4au, Korjaa uadopmariusi, noaydeHnas u3 orsetoB HTTP sBisercst HenmomHon
WM CETEBBIE YCIOBUS SIBISIIOTCS HEOIArONPUSITHBIMU.

BonpmMHCTBO  MOOWMJIBHBIX ~ NPWJIOKEHUH  OCHOBaHBI Ha  MOIIHBIX
KOMIIOHEHTaX MOJb30BaTeJbCKOro HuHTepdelica. OTH DJIEMEHTHl  WIH
KOMITOHEHTHI MOJIb30BATENbCKOr0 HHTEp(deiica uCIoNb3yIOTCs sl 0TOOpaXKeHUs
uH(pOpMaIK MOIb30BATENI0. be3 ATOro KOMIOHEHTa MPUIIOKEHUE SBISIETCS HE
Oonee dYeM TPUIOKEHHMEM KOMaHIHOW cTpoku. Eciam Mbl  paccMoTpum
OOJBIIMHCTBO MPUIIOKEHUN, TO MOXKHO IMPUUTH K BBIBOJY, YTO MOYTH BCE OHU
ABIIAIOTCS JMlb front-end yacTeio 1151 0TOOpaXkeHus: HHGOPMAIK, TOTYyYEHHOM
OoT ciyxObl. bonbliag wyacTh KoJa, HANUCAHHOTO JJsi pPa3pabOTKU ATUX
npuiioxxeHuit spisercs Ul-kogoM, koTopsiil Hanucan Ha BepiinHe Android SDK.
HNmenHO mo3ToMy odeHb BaxHO 3 dextuBHO nporectupoBaTh Ul ko.

PaGotast ¢ monp30BaTeNbCKUM UHTEPPEHCOM MPHUIIOKEHHS, HEOOXOJIUMO
yJIOCTOBEPUTHCS, UTO OH IMOKAa3bIBAECT MPABWIbHYIO HH(DOPMAIKIO MOIH30BATEIIO
MocJie 3arpy3Kd IOJIb30BaTENbCKOro HHTepdelca; MOKa3blBa€T NpPaBUIIbHBIC
COOOIICHHS]  TOJB30BATENI0 M OTOOpa)kaeT MpaBUJIbHBIE JSKpaHbl  IpHU
B3aMMOJIEUCTBUM C TMoib3oBarenaeM. [[ins Toro yto Obl NMPOBEPUTH BCE TpHU
TpeOOBaHMUS HaM HEOOXOJUMO pabOTaIOIIYIO0 Cpeay AJIs 3allycKa TECTOB, TAKYIO
kak Android smynsTop win ycTpoilcTBO, ucmnoiybdyromue Android B kauecTse

OC. Ilocne Toro, kak cpeaa ObUIa MHUITMATU3UPOBAaHA, HEOOXOAUMO BBHITIOTHATH
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pas3uyHble JEHUCTBUS B MOJIb30BAaTEIbCKOM HHTEp(deiice MPUIOKEHHS, a TaKXKe
BBITIOJIHATh MAaHUMYJSIIUKM UHPOpMaIMen, oToopakaemMoil moisib3oBatento. Jlis
TOTO, YTOOBI MPOBEPUTH, PAabOTAET JU MOJb30BaTEIbCKUN HHTEpdENc, KaKk u
0XXHMJAJIOCh,  HYXHO  IPOBECTH  MAHUINYISILMM  HAJ  KOMIIOHEHTaMH
MOJIb30BATENILCKOTO MHTEpdeica U BBITIOJHUTH MOJICIUPOBAHUE B3aUMO/ICHCTBUIMA
C €ro KOMIOHEHTaMH.

JI71s1 TOro 4TO0BI MOJIHOCTHEO KOHTPOJUPOBATH TECTOBBIN ClICHAPHH, HYKHO
CHOBa HCIIOJIb30BaTh TECTHI-IBOMHUKM C TIOMOIIBIO KOTOPBIX MBI OyaeM
UCIIBITBIBATh HUCCHEAyeMbIil 00BheKT. COOTBETCTBEHHO, YMEHBIICHHUE CIICHAPUS
TECTUPOBAHMS W YJIYUIICHUs] ACTEPMUHU3MA HAIIMX HCIBITAHUN YMEHBIIUT UX
MOTPEIIHOCTh. VICTIONB3ys TEeCThI-ABOMHUKH MOXHO OyJe€T KOHTPOJIUPOBATh BCE
JAHHBbIE K KOTOPBIM MPUIIOKEHUE MOXKET MOJYYUTh JOCTYI, OT IMOJb30BATES,
BOIIE/IIEr0 B CUCTEMY K MH(pOpMAalMH, OTOOpakaeMoi mojbp3oBarento. Tak ke
CTOUT OTMETHUTh 4YTO JaHHBIE C TECTOB-MOKOB HE OYyAYyT HCMOJIb30BaTh
noakioYeHue k MIHTepHery.

NHCTpyMEHTBI, KOTOpBIE MOTYT IOMOYb HaM, sBIAOTCS Dagger 2 B
Ka4eCTBE OCHOBHOI'O KOMIIOHEHTA JIJIsi 3aMEHbI MPOU3BOJICTBEHHOTO KOJIa C TECT-
NBOMHUKOB U Espresso, 4ToObl B3aUMOAEHCTBOBATh C YCTPOMCTBOM M BBITIOJHSTH
MaHunyasanud. YtoObl ucnonbs3oBath Dagger 2 miis nenieid TeCTUPOBaHUSI MOYKHO
ucrnoiabs3oBath mpaBuiio JUnit HazBaHoe DaggerMock mpaBusiom.

Tak ’xe OJHMM U3 KIIYEBBIX MOMEHTOB B HAalMCAaHWHU OSTUX TECTOB
SABJISICTCSL TO, YTO NPH HMCIIOJb30BAHUU HHXKEKTOpPA 3aBUCUMOCTEHM, Mbl MOXKEM
HACTPOUTh  TECTOBBIX  JBOWHHUKOB, HEOOXOJIMMBIX  [UJII  BOCCO3JaHUS
MEPBOHAYAIILHOTO CIIEHAPHsI Ha UCTIBITAHUE UCCIEAYEMOIo 00bEKTa.

OTU TECThl UMEIT OOJIBIION 00BbEM M MOTYT OBITh PACCMOTPEHBI Kak
ro0aabHbIE KOTOpPBIE OXBaThIBAIOT BCE MNpPWIOKEHHE. MBI UCIBITHIBAEM
OJIHOBPEMEHHO CJIOM MpPEACTaBJICHUS JIOTUKH M BECh KOJ, HEOOXOIUMBINA st
B3auMojierictBusl ¢ Android SDK u oToOpakeHus uHpopmMaIuu moJib30BaTeIo.

I[perﬁ 000CHOBaHHBIH moaxoa MOXKET OBITh OCHOBAaH Ha HMHTEHCHUBHOM
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ucnosibzoBanuu [lpunnuna nHBepcun 3aBucumocteid. Crnenys mabnony Model
View Presenter u HammcaHWIO TECTUPYEMOTO KOJla, MOXHO OBLIO OBl 3aMEHHTH
peanmzanuto View MOKOM U yOemuTcs, uTo uWH(OpMamms, HampaBiseMas B
MOJIb30BaTeNIbCKUM uHTepdelc sBinseTrcs npaBwibHOW. Ho mpu 3TOM HyXHO
IMOMHHUThL, YTO Jienas 3TO, HEOOXOAMMO MCIIOJB30BaTh IabdioH Model View
Presenter unu Model View View Model u nepemectutrh BCIO Hallly JOTHKY
MPEJICTaBICHUS ISl KJIacCOB BHE (peiiMBOpPKOB Kak Presenter. Mcmomb3ys 3TOT
MOJIXO/, MOXKHO TPOTECTUPOBATH HAIl KOJ| C MOMOIIBI0 BUPTYAJIbHON MAaIIWHBI
Java Bmecto Android smynsaropa.

BoiBoabl. TakuM 00pa3oM MCTIONB3YsI MOAXO/IbI, OMUCAHHBIE BBIIIE MOXKHO
JIETKO CO3/1aBaTh BOCIIPOM3BOANMBIE TECTOBBIC CIICHAPHH, T/Ie OM3HEC-JIOTUKA U
MIOJIb30BATENbCKUI HHTEpQEiic OyIeT TECTHPOBATHCS B H30JUPOBAHHON cpejie, a

TaKXe Kak npoTecTupoBaTh uHTerpanuio API ¢ nomomnisto mok-Bei3oBoB HTTP.
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