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ABTOMATU3OBAHE TECTYBAHHA NPOrPAMHOIO 3SABE3NEYEHHYA
MoAYNIB IHOOPMALIMHUX CUCTEM

INTELLIGENCE

JHocmimkeHo mpodiieMy aBTOMAaTU30BaHOTO TECTYBaHHS mporpamHoro 3abesmederHs ([13) momynis indopmartiii-
Hux cucteM (IC) Ha npuknaai TecTyBaHHSI Be0-3aCTOCYHKiB. PO3risiHYyTO cXemy reHepallii TeCTOBUX CLiEHApPiiB Aist
tectyBaHHs [13 MmomyniB IC (Ha mpukiazai BeO-caiiTiB BU3HAYEHOT MpeIMeTHOI 00acTi). 3alIpOOHOBAHO TEXHOJIO0-
rito onTHMi3allii MPoLEeCiB TeCTyBaHHS BeO-CalTiB 3 BUKOPMCTAHHSIM CIeliali30BaHOTO TeCTOBOTO (hPEMMBOPKY Ta
iHCTPpYMEHTIB cUCTeMHU KepyBaHHs KOHTeHTOM Sitecore CMS. Po3risiHyTo MOX/IUBICTb 3aCTOCYBAaHHS B 3aMporo-
HOBaHIlf CUCTEMi TeCTyBaHHS KOHIIETILIi Oe3mepepBHOI iHTerpallii Ta moctaBku (CI/CD), 1o mo3Bosse 3amycKaTi
Pi3Hi TUIIX TECTiB HAa KOXHOMY €Talli TeCTYBaHHS i 3aBEPLIYBATH X PO3TOPTAHHSAM TECTOBAHOIO KOLY B KiHLIEBUI
npoaykT. [Tpane3naTHicTh 3apOMTOHOBAHOI TEXHOJIOTIi aBTOMAaTH30BaHOTO TecTyBaHHS MoayiB IC pochimkeHo Ha
MNpUKJIaLi TeCTyBaHHS Be0-3aCTOCYHKiB. BM3HaueHO, 110 BUKOPUCTAHHS L€l TEXHOJOTIi JO3BOJISIE CKOPOTUTH BU-
TpaTH Yacy Ha TECTyBaHHSI BeO-10/1aTKiB.

ABTOMATV30BAHE TECTYBAHHS$, BEB-3ACTOCYHOK, ®PEMMBOPK, TECTOBUM CLIEHAPIH,
IHOOPMALIIMHA CUCTEMA, TECTOBA MOJEJIb

S.G. Udovenko, V.A. Zathey, O.V. Teslenko, L.E. Chala. Automated software testing of information systems
modules. The paper explores the problem of automated software testing (SW) of information system (IS) modules,
using web application testing as a case study. A scheme for generating test scenarios for IS module testing is presented,
specifically applied to websites within a defined subject area. The paper proposes a technology for optimizing website
testing processes using a specialized test framework and Sitecore CMS tools. The integration of continuous integration
and delivery (CI/CD) concepts into the testing system is examined, enabling the execution of various types of tests
at different testing stages, culminating in the deployment of the tested code as a final product. The performance of
the proposed automated testing technology is evaluated through web application testing, demonstrating a significant
reduction in the time required for testing processes.
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Beryn

OynkiionanbHi  Momyni  iHdopmariiiiHoi  cucteMu
(IC) — ue B3aeMoNoOB’s13aHi YaCTUHU CUCTEMHU, KOXKHa
3 SKUX BUKOHYE TEBHi (yHKILii, HEOOXiAHI TSI MOCSIT-
HEHHS 3arajJibHOi METUM cucTeMu. BOHM CKiaamaloThCs
3 €JIEMEHTIB, SKi BU3HAYalOTh (DYHKIIOHAIbHI MOXJIHU-
BOCTi CUCTEeMM Ta 3a0e3IeuyloTh ii podoty [1].

Icnye mumpoka rpamauis monyais IC (MIC), mio,
Hacammepen, 3aJieXuTh Bil (QYHKIIOHATHHOTO TIPU-
3HAYEHHH iHGOPMALIMHUX CHUCTEM Ta iX CTPYKTYPHUX
ocobnmBocTeit. BTiM, Taki Momyni, sSIK (pyHKIiOHaIbHi
migcucTeMu Ta Chelliagi3oBaHi BeO-momgaTKu (30Kpema
BeO-caiftu cTpykTypHux onuHuilh 1C) € mpuramMmanHuUMU
JUTSI TIepeBaXKHOI OinbiiocTi po3pobaoBanux [C.

Lle oOyMOBIIIO€E BaXKJIMBICTh YBAaXKHOTO CTaBJIEHHS 110
CTBOPEHHS Ta YIOCKOHAJEHHSI e(EeKTUBHUX TEXHOJIOTIl
MOOYI0OBU BeO-IOIATKIB, SIK BaXKIUBUX MOIyIiB IC.

3amopykoro  edeKTUBHOCTI CTBOPIOBAHUX MOJIY-
JgiB IC € po3pobjieHHsI Mpaule3naTHOro MpPOrpaMHOro
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3abesneuenHs (I13 MIC). Baxiusum eranom po3poo-
KM TIPOTPAMHOTO 3a0e3MeUeHHsT € eTam TEeCTyBaHHS.
CxJaiHicTh i pi3HOMAHITTS (DYHKIIiIf CydacHUX MPOTpam
BUMAra€e 3aCTOCYBAaHHS CHELiaJIbHUX METO/IB aHali-
3y CTaHy 1 Npaue3gaTHOCTI NMPOrpamMHOro 3ade3neyeH-
HSl TIPOTSATOM YChOTO LMKITY PO3POOKM, BIPOBAIKEHHS
Ta CynpoBofdy. Y IIMPOKOMY CEHCi, TECTYBaHHSI — 1
ONIHA 3 TEXHIK KOHTPOJIO SIKOCTi, SIKa BKJIIOYAE TUIAHY-
BaHHsI, CKJIaJaHHs TECTiB, 0e3Mocepe/HE BUKOHAHHSI
TECTYBaHHS Ta aHAJi3 OTpUMAHUX pe3yabsTatiB. Ha cbo-
TOJHi 3a0€3MeYeHHs SIKOCTi MPOrpaMHUX MPOAYKTIB, 110
KOHTPOJTIOETHCST HA €Talli TeCTYBaHHSI, € OJHUM 3 TPO-
BimHux HanpsmiB B I T-iHaycTpii.

Jlo HalOiNbII BaXJIUBUX KPUTEPIIB BUOOPY TEXHOJIO-
il CTBOPEHHSI Ta TECTYBAaHHSI BeO-CaMTIB CJIill BiTHECTH:
pPO3Mip Ta TUII MPOEKTY; CKIAAIHICTh MPOEKTY; IIBUIKICTh
PO3POOKU; BapTICTh MOCYT CHELiaNiCTiB; HAsIBHICTb J10-
CTYMHUX iHCTPYMEHTIB [JIS1 PO3POOKHU; THYUKICTh PillleH-
HS; TEHIAEHIi1 PO3BUTKY MPOEKTY; HASABHICTh AETAJIBHOI



ABTOMATU30BAHE TECTYBAHHS [TPOrPAMHOIO 3ABE3MEYEHHS MOAY/IIB IHOOPMALIVIHUX CUCTEM

IOKYMEHTALUii;, BapTiCTh MiATPUMKU; Kpocuiathop-
MEHICTb; MOXJIMBICTb iHTerpaLii 3 iHIKUMU PilleHHSIMU
Towo |2, 3].

ABTOMAaTM3allisl MPOLECIB TECTyBaHHSI MPEICTABJISIE
0COOJIMBUIA iHTEpEC, TOMY 11O J03BOJISIE 3HAYHO CKOPO-
TUTU YacC MPOXOMXKEHHSI CUCTEMOIO MOBHOTO KOMILIEKCY
TECTOBUX CLIEHAPiiB Ta MiHiMi3yBaTW NpU LbOMY Kijb-
KiCTb TPYAOBUX BUTpAT Ha Liel mpouec. ABTOMAaTU30BaHi
CUCTEMU TECTYBAHHSI BXE CTAIU HEBiJI’EMHOIO YACTUHOIO
npoteciB po3podbku moayiiB IC. OcobnuBy yBary ciin
npuniiutu cdepi Be6-po3podoK, 1110 CTPIMKO PO3BUBA-
€ThCsl Ta CTA€E BCE OLIbLI MOLIMPEHOIO 00JACTIO B iHXe-
HEepil NporpaMHOro 3a0e3MeYeHHsl.

B oGnacti Be6-po3p00OOK HA ChOTOAHILLHIN AEHb ic-
HY€E BeJIMKa KUIbKIiCTh PI3HUX CUCTEM aBTOMATU3AaLii Tec-
TyBaHHS, 11O BiApPi3HSIOTbCS (PYHKLIOHAJTBHUMU MOX-
JIMBOCTSIMU, CTYIEHEM CTaHJapTM3allii, ONnpauloBaHHSIM
MPU3HAYEHOIO IJIs1 KOPUCTyBaya iHTepdeiicy, mpaBua-
MM JlilleH3yBaHHsl |4, 5].

HesBaxaloun Ha Te, 1110 B 00/1aCTi TeCTyBaHHs BEO-
3aCTOCYHKIB (30kpema, BeO-caiiTiB MIC) 3aiiicHIO€Th-
Csl BeJMKa KiIbKiCTb TEOPETUUYHMX Ta MPAKTUYHMX MO-
CJIIXKEHb, B Hill J0CI 3aJIMILAETHCI YUMAJIO BaXKJIMBUX
MUTaHb, WO NOTPeOYIOTh BUpilieHHs [6]. OgHUM 3 HUX
€ 1noOyJ0oBa CUCTEM aBTOMATUUYHOIO TECTYyBaHHsI BeO-
CaiiTiB Ta reHepallisi TeCTOBUX CLIeHAPiiB Wil HUX. Takum
YUHOM, PO3PO0JIEHHS €(PEKTUBHOT TEXHOJOrIT reHepauii
TECTOBMX CLIEHAPIiB Ta yHiBepCaJbHMX 11A0J0HIB AJIs aB-
TOMATUYHOIO TECTYBAaHHsI BEO-CAUTIB € aKTyajlbHUM 3a-
BIAHHSIM.

Cilig, TAaKOX 3a3HAYUTHU, 1O HA ChOTOJHI MOTYXHUMU
3acob0amMy aBTOMAaTM30BAHOTO TECTYBAaHHsI CTBOPIOBAHUX
BeO-CaiiTiB € 3aCTOCYBaHHs (bpeiiMBOPKIB (CepenoBUILLL
PO3POOKM /1JIsl POrpaMicTiB 3 TOTOBMMU 11Aa0JOHAMU Ta
IHCTpYMEHTaMU) Ta CUCTEM KepyBaHHs1 KOHTeHTOM CMS
(Content Management System), npu3HAYEHUX ]I Opra-
Hi3allii Be0-caiiTiB yM iHWUX iHPOPMALIHUX PECYPCIB B
IHTEpHETI UM OKpeMUX KOMIT'IOTEpHUX Mepexax. B 3a-
rajibHoMy Bunaaky CMS BUKOPUCTOBYETbCs sIK TOTOBE
pillieHHsI, B SIKOMY MOTPiOHO /uilie HAJALUTyBAaTH KOH-
TEHT, MPOTE HAa OCHOBiI (MPEMBOPKY MOXHA CTBOPUTU
BracHy CMS nin cneuudiky ta hyHKLIIOHAIbHICTh NPO-
exty. OgHoto 3 Takux cucteM € Sitecore CMS. Sitecore
CMS BukopuctoBye maardopmy ASP.NET i npautoe min
ynpajinusiMm IS (Internet Information Services), 1o
BiAKPMBAE 4YMMAJIO0 MOXJIMBOCTEH JJIsli PO3pOOKU BEO-
3aCTOCYHKIB.

MeTolo Lii€i cTaTTi € po3podJeHHS Ta AOCHIIXKEHHS
TEXHOJIOril OoNnTUMi3alil MNpPOLECIB ABTOMATU30BAHOIO
TECTYBaHHSI BEO-CalTIiB 3 BUKOPUCTAHHSIM 3aIlPONOHO-
BaHOI'O TECTOBOro (ppeiiMBOpKY, 3acobiB Sitecore CMS
Ta reHepallii TECTOBUX CLEHAapiiB.

Peanizalist Takoi TeXHOJIOriT 103BOJIUTh ABTOMATU3Y-
BaTU mpoueaypy (yHKLiOHAJIbHOIO TECTYBaHHS PO3PO-
osoBaHUX BeO-3acTocyHkiB IC Ta ckOpoTUTU CyMmMapHi

BUTPATU HA peaji3auiio XKUTTEBOTO LUKIIY iX MPOEEKTY-
BaHHSI.

BignoBigHO 10 MOCTaBJI€HOI METU BUPILLIYIOThCS TaKi
3aBIaHHS:

— aHai3 iCHYIOYMX TEXHOJIOriil aBTOoMaTu3allii MO-
JyJIBHOTO TECTYBaHHsI Be0-3aCTOCYHKIB iH(OpMaLiiiHOI
CHUCTEMU;

— pO3pOOJEHHST CXEMHU reHepallil TECTOBUX ClieHapi-
iB o1 aBTomatuyHoro tectyBaHHsl [13 momyniB IC (Ha
MPUKJIIAJi BeO-CaliTiB BU3HAYEHOI MPEIMETHOT O0JIACTI);

— PO3pO0JIEHHS TEXHOJIOTIT ONMTUMI3allii MpOoIECiB
TECTYBaHHSI BeO-CaliTiB 3 BUKOPUCTAHHSIM IMPOMOHOBA-
HOro TecTOBOTro (hpeitmMBOpKy Sitetest Ta 3aco6iB Sitecore;

— €KCIEPUMEHTATbHE TOCIIIXKEHHS 3alPOIOHOBAHO-
ro migxomy.

1. TexHoJorii aBTOMaTH3aNil TeCTYBaHHS

DyHKIliOHATBHE TECTYBaHHS MOMYJIs iH(opMaIliitHOT
CHUCTEMU — 11 TPOIEC MEePEeBipKU TOTO, SIK MpOTrpaMHe
3a0e3IMeUeHHs] MOIyJIsl BUKOHYE TMeBHi (PyHKIi, MopiB-
HIOIOYM 1OTO TIOBEMiHKY 3 BUMOramMu. MeTta Takoro Tec-
TYBaHHSI — MEPEKOHATUCS, 1110 MOMYJIb CUCTEMU TIPAIIOE
BiAMOBiAHO 10 crieludikaLiii.

Jlo OCHOBHUX THUMIB (PYHLIIOHAIHOIO TECTyBaHHS
CJ1i, 30KpeMa, BiJHECTU MOMYJIbHE TECTyBaHHS (Iepe-
Bipka oKkpeMux MomyniB abo kommoHeHTiB IC) Ta iHTe-
rpauiiiHe TecTyBaHHs (TepeBipka B3aeMOMil MiX pi3HU-
mu moaysimulC).

MopnyJsibHe Ta iHTerpauiiiHe TeCTyBaHHSI 3a3BUYail aB-
TOMAaTU3YIOThCS, 10 AO3BOJISIE 3HAYHO MPUCKOPUTHU 3a-
TaJIbHUM MpOolLeC TECTYBaHHS i 3HU3UTU PU3UK MOMUIOK
[7, 8].

VY xonTtekcti TectyBanHs [13 momyniB IC dyHkitio-
HaJlbHE aBTOMATHM30BaHE TECTYBaHHSI MOXE BKJIIOYATHU:
nepeBipKy BBEIEHHs Ta 0OpOOKU JaHUX; MEPEBIPKY Mpa-
BWIBHOCTI BimoOpaxkeHHsT iHdopMallii; TecTyBaHHSI pO-
00TH 3 iHTepdelicoM KOpHUCTyBaya; MepeBipKy oOpoOKHU
Pi3HMX ClIeHapiiB KOPUCTYBayiB; TECTYBaHHs Oe3MeKu Ta
aBTOpU3allil.

Ha cborojiHi iepapxito TEXHOJIOTI aBTOMATU30BAHOTO
TECTyBaHHS (Bil BULIOTO PiBHS AO HMXKHBOIO) MOAYJIiB
IC MOXHO YMOBHO BiTOOpa3uTH HACTYITHUM YUHOM [9]:

— TECTYBAaHHS IiJ YIIPABIiHHIM MNOBEAIHKOIO;

— TECTYBaHHS IiJ YNpaBIiHHIM KJIIOUYOBUMHU CJIOBa-
MU,

— TECTYBaHHS MiJ YIIPABIiHHAM JAaHUMU;

— 3aIUC Ta BIATBOPEHHSI;

— BUKOPUCTAHHS (ppeiiMBOPKIB.

KoxHa 3 nux TeXHOJIOriii aBTOMAaTU3allil TeCTYBaHHS,
B CBOIO 4epry, 0a3yeThCs Ha BiImoBimHOMY HaboOpi Tex-
HiYHUX pilleHb (IHCTpyMEHTaJbHUX 3ac00iB, MOB MpPO-
rpaMyBaHHsI, CIOCOOIB B3a€EMO/IT 3 TECTOBAHUM 3a CTO-
CYHKOM TOIII0) Ta MAa€ CBOI MepeBaru Ta HeJOJiKN.

BinbiricTe cyyacHUX TEXHOJOTIi aBTOMaTU3allii Tec-
TYBaHHSI MaKCMMalbHO C(OKYCOBaHi Ha TEXHIYHUX
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acreKkTax MoBeaiHKM TECTOBAHUX MOJYJIIB Ta MalOThb 3a-
rajbHU HEAOMIK: 3 IX JOMOMOIOI0 CKJIAAHO MEPEBIPITU
BUCOKODiBHEBI ClIEHAPii, 1O NPU3HAYEHI IS KOPUCTY-
Baya (a caMe B HMX i 3alliKaBjeHi 3aMOBHMKH i KOPUCTY-
Baui). Lleit Heno1iK YACTKOBO BUIPABJISIE TECTYBAHHS Mif
KepyBaHHSM noBeaiHkoo (Behavior-driven development,
BDD), ne akueHT poOUTbCS HE HA OKPEMUX TEXHIUHUX
neTassix, a Ha 3arajibHiil npaue3gaTHocTi [13 Mmonyns npu
BUPILLIEHHI TUIIOBUX KOPUCTYBAIbHULIbKUX 3aBIAHb.

Takuii miaxin He TiAbKM CMPOILYE BUKOHAHHS LIiJIOTO
KJ1acy NepeBipoK, a il MoJIermye B3aEMO/1i10 MiXK po3po0-
HUKAMU, TeCTyBajibHUKAMMU, Oi3HEc-aHANITUKAMU i 3a-
MOBHMKOM, TOMY 11O B OCHOBI IMiJIXO1y JIEXUTb J0CTaT-
HBO npocTa popMyiia «given-when-then»:

— given («3a yMOBU»): OMUCYE MOYATKOBY CUTYaLiloO,
B SIKili 3HAXOAUTHCSI KOPMUCTYBA4 B KOHTEKCTI poOOTHU
3 TECTOBAHUM 3aCTOCYHKOM;

— when («iKi10»): onucye Habip Aiii KOopucTyBaya
B JlaHill cuTyauii;

— then («ToAi»): onucye OYiKyBaHy MOBEIiHKY MPO-
rpamu moayJist 1C.

Takuii MpUHLMIO OMUCY MEPEBIPOK N03BOJISIE HABITh
yyaCHUKaM MPOEKTY, 11O HE MaloTh CHELialbHOI MiAro-
TOBKM, OpaTH y4acThb B PO3pOOLIi i aHai3i TeCT-KeMCiB,
a i daxiBLiB 3 aBTOMATU3aLlil CIIPOLLYETbCS CTBOPEH-
Hsl KOLy aBTOMATM30BaHMX TECT-KEMCiB, TOMY IO Taka
dopma € CTaHAAPTHOMO, E€IMHOK i NPU LbLOMY HAIAE
JOCTaTHbO iHGOpMaLiil AT HAaNMCaAHHSI BUCOKOPiBHE-
BUX TECT-KEWCiB. ICHYIOTh crieuianibHi TEXHIYHi pillieH-
Hs (Hanpukian, Behat, JBehave, NBehave, Cucumber),
L0 CIPOLLYIOTh Peasli3allilo TECTYBaHHS Mijl KEPYBAHHSM
MOBENiHKO10.

Henoniku TtecTtyBaHHS Min ynpaBiaiHHSIM NOBEMiH-
KO10: BUCOKOPIBHEBI MOBEIIHKOBI TECT-KECHU NponycKa-
10Tbh 6araTo AeTajeit, a TOMy MOXYTb HE BUSIBUTU YACTU-
Hy MpOOJIEM B 3aCTOCYHKY a00 HE HaJaTU HEOOXiAHOT 1151
PO3YMiHHSI BUSIBJIEHOT TpobJieMU iHbopMaliii.

TecTyBaHHSI MiA YNpaBiaiHHIM KJIIOYOBUMU CJIOBA-
MU € JIOFIYHUM PO3BUTKOM i€i PO BUHECEHHSI 30BHi
TecT-Kelca aaHux Ta komauz (onucy aiit). [puxknanom
IHCTPYMEHTAJILHOTO 3acOo0y aBTOMATM3allil TeCTyBaHHSs
Mo KepyBaHHSIM KJIOYOBUMU CJlOBaMU € (peiiMBOPK
Selenium IDE, ne koxHa onepaliisi TecT-Keiica onucy-
€TbCS B BULJIsIAL: Ais1 (KJI0YOBE CJI0BO) — HEOOOB’SI3KOBUIA
napameTp 1 — HEOOOB’I3KOBUIL mapameTp 2.

INepeBaru Ta HEAOJIKU TECTYBAHHS Mil yNpaBaiHHIM
KJIIOYOBUMMU CJIOBAMMU:

— IepeBard: MakCuMMalibHE YCYHEHHSI HaJIMipHOCTi
KOJly TECT-KEICiB; MOXJIMBICTb NOOY10BU MiHi-Dpeiim-
BOPKIiB, Ki BUPILLIYIOTh LIMPOKOI CHEKTP 3aBAaHb; Mil-
BULUEHHSI PiBHSI a0CTpakuii TECT-KEHUCiB 1 MOX/IUBICTb
ix aganTalii A podOTH 3 Pi3HUMU TEXHIYHUMU PillleH-
HSIMU; 3py4yHe 30epiraHHsi i 3pO3yMiIMU isl KOpUC-
TyBauiB (popMaT JaHUX i KOMaHI TeCT- Keiica; MOXKIu-
BICTb NOBTOPHOIO BUKOPUCTAHHSI KOAY TECT-KEUCIB 151
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BUDILIEHHSI HOBUX 3aBOAaHb, MOXJ/IMBICTb DPO3LIMPEHHSI
(101aBaHHSI HOBOI MOBEIHKM TECT-Kelica Ha OCHOBI BXe
peanizoBaHOro BapiaHTy);

— HEJOJIIKM: 3arajibHa CKJAAHICTb PO3POOKM; BUCO-
Ka MMOBIPHICTb HAsIBHOCTI MOMMJIOK B KOJi TECT-Keiica;
BUCOKA CKJIAJHICTb BMKOHAHHSI HU3bKOPIBHEBUX OIlE-
pauiii, K110 KOJ TecT-Keiica He MiATPUMYE BiAmoBiaHi
KOMaH/U; edeKT Bil BAKOPUCTAHHS JAHOIO MiAXOly Ha-
CTa€ AaJeKOo He Bimpasy (Crodarky e TpUuBaIUil nepion
PO3pPOOKM Ta HaJIArOAXKEHHsI TECT-KENCiB 1 J1OMOMiXHOT
(PYHKLIOHAJILHOCTi); HEOOXiIHICTh 3aCTOCYBaHHSI MOBU
KJIIOUOBUX CJIiB, 1110 BUKOPUCTOBYIOThCSI B TECT-KEMCaX.

TectyBaHHs min ynpasiiHHsiM naHumu (Data Driven
Testing, DDT) € ninxinoM A0 CTBOPEHHSI aBTOMATU30-
BAaHMUX TECTIB, IPU SIKOMY TECT Ma€ NnpuidmMatu Hadip
BXiIHUX NApaMeTpiB, a €TAJOHHUI CTaH, 3 SIKUM BiH IO-
BUHEH MOPIBHATHU PE3yabTaT, OTPUMYEThCS il Yyac Mpo-
TOHKU BXiIHUX NapaMeTpiB.

JIo TMNoOBUX NPUKIIALIB BUKOPUCTAHHS TECTYBAH-
HSl MiJ KEePYyBaHHSIM JAHUMU BiIHOCSTBHCS: MEpeBipKa
aBTOpM3alii i NpaB AOCTYIy Ha BEJIMKOMY HAOOpi iMeH
KOPUCTYBauiB i naposiiB; 6araropa3oBe 3allOBHEHHSI M0-
JIiB pOPM PiZHUMMU JAHUMMU i NIEpeBipKa peaxilii MOays;
BUKOHAHHSI TECT-Ke€iica Ha OCHOBI JIAHUX, OTPUMAHUX
3a JIONOMOI'0K0 KOMOIHATOPHUX TEXHIK.

Texnosioriss 3anucy i BintBopeHHsi (Record &
Playback) cTana akTyanabHOIO 3 MOsIBOIO 1OCTATHBO CKJal-
HHUX 3ac00iB aBTOMAaTM3allii, 10 3a0€3I1e4yOTh IJIMOOKY
B3aEMOJIil0 3 TECTOBAHUM 3aCTOCYHKOM i omepaiiiiHO0
cucrtemoro. BukopuctaHHsi i€l TEXHOJOTIi, 3a3BMYaid,
3BOAUTHCS 10 HACTYMHUX OCHOBHMX KPOKiB: TECTYyBasib-
HUK CAMOCTIAHO BUKOHYE TECT-KEIiC, a 3aCi0 aBTOMATU-
3alii 3aNKUCye MOro Aii; pe3yJbTaTu 3anuciB HOPMYOThCS
y BUIJISII KOAY HAa BUCOKOPIBHEBIil MOBI MporpamyBaH-
H$; TECTYBAJIbHUK Peaarye OTpUMaHUiA KOO, TOTOBUM KO/
aBTOMATU30BAHOIO TECT-KEiCca BUKOHYETHCSI JIsl TPOBE-
JIEHHsI TECTYBaHHsI B aBTOMATU30BAHOMY PEXUMI.

List TexHOJI0TiS IPU BUCOKOI CKJIAHOCTI BHYTPIilLIHbOI
peajiizalii € NPoCTOK Y BUKOPUCTAHHI, TOMYy 4acToO 3a-
CTOCOBYETbCSI JUISl MONEPENIHbOrO HaBYaHHS (baxiBUiB
3 aBTOMAaTu3allil TecTyBaHHsI. 11 OCHOBHI mepeBaru Ta He-
JOJTIKU:

— mepeBaru: MpoCTOTa OCBOEHHSI TECTYBaJbHUKAMMU;
LUBUJKE CTBOPEHHSI «CKEJIETa» TECT-Keica 3a paxyHOK
3aMKUCy KJIOYOBUX il 3 TECTOBAHMM 3aCTOCYHKOM; aB-
TOMATUYHUIA 30ip TEXHIYHUX [NAHUX MPO TECTOBAHUIA
3aCTOCYHOK (imeHTu(dikaTopiB i JIOKATOPiB €JIEMEHTIB,
HaIuciB, HA3B TOIO); aBTOMATU3allisl pyTUHHUX i (3a-
MOBHEHHS MOJIiB, HATUCKAHb HA MOCUJIAHHS, KHOMKM);

— HEJOJiKU: JIIHIMHICTb TECT-KEMCiB (B 3aruci He Oyae
LIMKIiB, YMOB, BUKJIMKIB (DYHKILil i iHIIMX XapaKTEPHUX
JUIsL IporpamyBaHHSL 1 aBTOMaTu3auii dyHKUii); 3anuc
3alBUX [ii1 (1K MTOMUJIKOBUX BUIIAAKOBUX [Iiii TECTYBa/lb-
HUMKA 3 TECTOBAHUM 3aCTOCYHKOM, TaK i NEPEeMUKAHb HA
iHIII 3aCTOCYHKM Ta POOOTY 3 HMMMU); HE3pYydHi iMeHa
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3MiHHUX, HE3pY4YHE OMOPMJIEHHSI KOIy TECTKeica, Bill-
CYTHICTb KOMEHTAPIB, 110 YCKJIAAHIOIOTh MiATPUMKY i Cy-
NpoBiJ TECT-Keica B IMOJAAJAbLLIOMY; HU3bKA HaAiliHICTh
CaMUX TECT-KEICiB Yepe3 BiACYyTHICTh MEPEBIPKU yMOB.

DpeilMBOPKU aBTOMATM3allil TeCTyBaHHsI 3a3BUYAii
€ YCIIIIIHO PO3BUMHEHUMM PIilIEHHSIMU, LIO MOEAHYIOTh
B co0i mepeBaru TECTyBaHHS IiJ KEPYBaHHIM JaHUMU
Ta KJIOYOBMMMU CJIOBAMM, & TAKOX MOXJIMBICTh peajiza-
Ui 101aTKOBUX PilleHb HA BUCOKOMY PiBHi aOCTpaKiiii.

DpeitMBOPKiB aBTOMaTMU3aLil TECTYBAHHS MOXYThb
CYTTEBO PI3HUTUCS, ajie iX O0’€IHYE KiJibKa CHUIbHUX
puc, a came: BUcoKa abcTpakiis Koy (Hemae HeoOXxia-
HOCTi ONUCY KOXHOI €JIEMEHTAPHOI [1ii) 31 30€peXEHHIM
MOXJIMBOCTI BMKOHAHHSI HU3bKOPIBHEBUX il yHiBEp-
CaJIbHICTb BUKOPUCTOBYBAHUX MiAXO/iB; 1OCUTh BUCOKYA
SIKICTh peanizailii (s nonyJasspHux bpeiiMBOPKIB).

3a3Buuaii  koxeH (peiiMBOpPK  CcreulianizyeThest
Ha KOHKPETHUX BHU[JAX, PIBHSIX Ta TEXHOJIOTiSIX TECTY-
BaHHS. IcHyOTh (peilMBOpPKU 11l MOAYJBHOIO TeC-
TyBaHHSl (Hampukian, cimeiictBo xUnit), TecTyBaHHSI
Be0-3aCTOCYHKiB (Hampukiam, ciMmeiictBo Selenium),
TECTYBaHHSI MOOUIBHMX [NOAATKIB, TECTYBaHHS MPOILYK-
TUBHOCTI TOWO. ICHYIOTb BY3bKO i LUIMUPOKO creuianizo-
BaHi, a TakOX O€3KOLUTOBHI i MiaTHiI (peiAMBOPKHU, 11O
oopmieHi sik 6i6Ji0TEKM HA AesiKiih MOBI NpOrpaMyBaH-
Hs1 200 1K 10JATKU 3 TpadidHUM iHTepdeiicom.

OCHOBHI nepeBaru Ta HeJ0JiKM TECTYBaHHSI MOJIYJIiB
IC 3 BUKOpUCTaHHAM (PpeiMBOPKIB:

— IepeBaru: WKUPOKe PO3NOBCIOIKEHHST;, YHIBEPCAIb-
HICTb B paMKax 00paHOro HabOpPy TEXHOJIOTiii; BUCOKUI
piBeHb abCTpaklii, HasiBHICTb HAOOPY TFOTOBUX PilllE€Hb
i OMUCIB BiAMOBIIHUX KpallMX MPAKTUK 3aCTOCYBaHHSI
TOro Yu iHWOro (peiMBOPKA 1Sl BUPILLIEHHSI KOHKPET-
HUX 3aBIaHb;

— HENOJIiKU: HEOOXi[IHICTh BUTPAT YaCy Ha BUBUYEHHS
¢peiiMBOpKa TeCcTyBaJbHMKAMU;, BUCOKA HMOBIPHICTh
HeoOxinHocTi monudikallii iCHyH04Ooro abo CTBOPEHHSI
BJIACHOTO (bpeiiMBOpKa ISl BUPILIEHHSI KOHKPETHUX 3a-
BIAHb, BAHUKHEHHSI JI0JIaTKOBUX TPYJHOLLIB MPpU nepe-
XOJi Ha iHIIMi PpeiiMBOPK; BUCOKUI PUBUK BUOODPY He-
BiNOBiIHOIO (hpeiiMBOpPKA.

IcHy1OTb MeBHi HampsiMM ONTUMi3allii TECTyBaHHS,
METOI0 SIKUX €: MPUCKOPEHHsI BUKOHAHHSI TECTYyBaHHSI;
BUBIJILHEHHSI JIIOJChKUX PECYPCiB; 301JIbllIEHHS TECTOBO-
IO MOKPUTTS1; BUKJIIOUEHHSI JIIOACHKOro (akTopy; HajlaH-
HS1 MOXXJIMBOCTI MEPErsaaTu 3BiT 3 MPOXOMKEHHs TeCT-
KeMciB.

Ix MoxHa, 30KpeMa, peasisyBaTH 3a 1OMOMOIOIO aB-
TOMAaTU3allil TeCTyBaHHS Ha npoekTi. [lpu upomy ma-
I0Tb OyTM NPOTECTOBAHMMM: IMOBEAIHKA IPOrpamMHOIo
NPOAYKTY 3 TOUYKU 30pY KOHTEHTHOIO MeHemxepa (1o-
[ABaHHS1, PENATYBAHHS Ta BULAJIEHHS CTOPIHOK, KOMIO-
HEHTIB TOILIO) Ta 3 TOYKU 30pY KiHLIEBOrO KOPMUCTyBaua
(MpaBUJIbHICTL BigOOpaXeHHsSI KOMIOHEHTIB CTOCOBHO
CHiBNAMiHHS JaHUX, $IKi 3alIOBHUB KOHTEHT-MEHEIKED,

3 JaHUMMMU, 110 BiIOOPaXaroThCsl), a TAKOX BidyajbHa Bil-
MOBINHICTh KOMIIOHEHT Pe3y/ibTaTiB BUMOram. lHkoau
U1 onTuMizauii uux cep TECTyBaHHS HEOOXiAHO PO3-
pobutu ppeitmBopk st Ul TectyBaHHs (nepeBipka npa-
BUJIBHOCTi pOOOTH KOMITOHEHTIB 3 TOUKM 30Py KOPUCTY-
Baya). Jliasi nepeBipku poOOTU MPOTrpaMHOro MPOAYKTY
3 TOYKU 30PY KOHTEHT-MEHEIXepa MOCTAaTHIM € HOoro
TeCTyBaHHsI 3a jornomoroto API.

PosrastneMo ocoGnnBocTi BUOOpPY iHCTPYMEHTIB aBTO-
MaTn30BaHoOTO TecTyBaHHS MomyiB IC. 3rimHo 3 MeTom
CTaTTi HEOOXiTHO MpoaHai3yBaTH iCHYIOUi TeCTOBi (hpeiim-
BOPKM, 1110 HAHOIIBII MOIIMPEHO BUKOPUCTOBYIOTHCS IS
onTUMi3allii mpolueciB TecTyBaHHs BeO-caiTiB IC.

Ho Takux (GpelMBOPKIB CJlim, HAcMIIeped, BimHe-
CTU iHCTpyMeHT Selenium 3 BiIKpPUTHUM BUXiTHUM KO-
JIOM, TPU3HAYEHUN NIJI1 aBTOMATU3allii TECTYBaHHS BeO-
JIONATKiB.

®peitMBoOpK Selenium miATPUMYETHCS OnepalliitHUMU
cucremaMu Windows, Mac, Linux, a Takox Opay3epamu
Chrome, Firefox, IE i Headless. Ckpuntu misi JaHOTO
¢peiiMa MOXHa HamucaT¥ Ha OiAbLIOCTI MOMYJSIPHUX
CbOTOIHI MOB TporpamyBaHHs: Java, Groovy, Python,
C #, PHP, Ruby i Perl [10, 11].

O®peiimBopk  Katalon Studio Takox € mocTtaTHBO
e(eKTUBHUM iHCTPYMEHTOM JjIs1 aBTOMaTH3allil mpolecy
TECTYBaHHSI BeO-IOAATKiB, MOOUIBHUX JOONATKIB i BeO-
cepsiciB. Bin nepeitHsB y Selenium nepesaru, mos’si3aHi
3 iHTeTpoOBaHOIO aBTOMAaTU3alli€l0 TecTyBaHHs [13.

®peitmBopk  Unified Functional Testing (UFT) €
TOTYJIIPHUM KOMEPIIHHUM IHCTPYMEHTOM ISl (DyHK-
LioHaJIbHOrO TecTyBaHHs. BiH Hamae mnoBHUI Habip
dyukuiit g TecryBanHss API, BeG-cepBiciB, a Takox
IJIsI TecTyBaHHsI rpadiyHoro iHtepdelicy HTeCKTOMHUX,
MOOLTPHMX i BEO-IOMATKiB Ha BCiX iCHYIOUMX TIaTdop-
Max. JIJist JTaHOTO iHCTPYMEHTY mependayeHa po3liMpeHa
yHKI1ist po3mizHaBaHHS 00’ €KTIB HA OCHOBI 300paXeHb,
0araTopa3oBi TeCTOBI KOMMOHEHTM i JOKYMEHTaLlisl Mo
aBTOMATUYHOMY TE€CTYBAHHIO.

®peitMBopk Watir — 11e iHCTPYMEHT 3 BiIKpUTHUM
BUXiTHAUM KOJOM JUJISi aBTOMaTM3allii TeCTyBaHHSI BeO-
3aCTOCYHKiB, 1110 BMKOPUCTOBYE Oi0mioreku Ruby. s
Watir nependayeHa MOXIMBICTb KpOC-Opay3epHOTO
TectyBaHHs st OpaysepiB Firefox, Opera, headless-
OpaysepiB i [E. BiH TakoxX miATpUMYye KepOBaHE JaHUMU
TECTYBaHHSI i iHTErpOBaHMi 3 TaKMMW iHCTPYMEHTaMU
BBD, six RSpec, Cucumber i Test / Unit.

®peitmBopk  TestComplete € iHCTpYMEHTOM JIst
TECTYBaHHSI JECKTOMHUX, MOOUIBHUX 1 BeO-I0AATKiB.
TestComplete mniaTpuMye Taki MOBM ClLEHapiiB, sIK
JavaScript, VBScript, Python i C ++ Script. 3a mormomo-
roio TestComplete TeCcTyBalbHUKM MOXYTh BUKOHYBAaTU
TECTYBaHHSI 3 BUKOPUCTAHHSIM KJIIOYOBUX CJIiB i Kepo-
BaHEe MaHWMU TeCTyBaHHs. B iHCTpyMeHTi Takox mepen-
OaueHa 3py4yHa (DYHKIiSI 3aTMCY i BiITBOPEHHS TPOLECY
TECTYBaHHSI.
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Ha ocHOBi po3misiHyTUX (PpeiMBOpPKIB MOxe OyTU
CTBOpEHA cucTtema KepyBaHHsi KOHTeHToM CMS, npu-
3Ha4YeHa JIJIsi aBTOMaTU30BaHOTO TECTYBaHHSI BeO-CaTiB.
Cepen iCHYIOUMX CUCTEM LIbOTO TUIY B OCTaHHi pOKU Ha-
Oupae 3HAYHOI MOMYyJsIpHOCTI cuctema Sitecore CMS.
Cuctema Sitecore CMS Bosogie HamiliHUM HabopoM
MOXKJIMBOCTE ISl aBTOMaTU30BaHOTO TECTYBaHHS, Tep-
coHaJji3alii Ta onTuUMmi3auii , 10 POOUTH ii iAeaNbHOIO
m1aTopMOIO NJI1 TECTYBaHHSI Ta YTOYHEHHSI CTBOPIO-
BaHuX BeO-3acTocyHKiB [12]. Tak sk Sitecore BUKopuc-
toBye mnardopmy ASPNET, To aisa kpaioi iHTerpauii
3 MPOEKTOM HalMuCaHHSI MOAM(iKOBAHOTO TECTOBOTO
GbpeiiMBOPKY AOLiIbHO BUKOPUMCTOBYBAaTM MOBY IMpOrpa-
myBaHHs C# i Binnosinno niaatgopmy .NET i cepenonu-
e po3pooku Microsoft Visual Studio 2017.

Posrastnemo nepesaru miatopmu ASP.NET, 1110 BU-
KOPUCTOBYIOThCs B cucteMi Sitecore CMS: miardopma
NET rpyHTYyeTbCS Ha €OMHIl OOEKTHO-OPI€EHTOBAHIM
Mozeni; no ckiany miatopmu NET Bxomuth iHCTpY-
MEHT 3aXUCTy MPOrpaMu TECTYBAHHS Bil BTpAT MaM4Ti i
Bill HEOOXiAHOCTI 3BUILHITH pecypcu; Oyab-sKa Mporpa-
ma, pospobieHa 3 gornomoro .NET € aBToHOMHOIO0, B
TOMY CEHCi, 10 HE 3aJIEXXUTh Bill iHIIKUX MPOrpaM Ta Bin
OC; BCTAaHOBJEHHS TPOTpaMu MOXe OyTU TpOBeICHE
3BUYAHUM KomioBaHHsIM aitii; B miatdopmi .NET
BUKOPUCTOBYIOTbCS O€3MeUHi TUMNiM AaHuX, 1O MiJABU-
1Iye HaAilHICTh mporpam Ta iX CYMICHICTb; Mporpama
B3aEMOJII€ 3 €IMHOI0 MOIEJUII0 00POOKM MOMMJIOK; BCi
TMOMUJIKU O0OPOOIIOIOTHCS MEXaHi3MOM BUKJIIOYHUX CH-
Tyalliii, 1110 JO03BOJIIE 3amo0irTd HEOMHO3HAYHOCTSIM
[13].

J71s1 miABUILEHHS MOXJIMBOCTE!l aBTOMAaTUYHOTI'O TeC-
tyBaHHg [13 moayniB IC ocTaHHIM YacoM 3aCTOCOBYIOTh-
Csl METOIM TeHepallil TeCTOBUX CLIeHapiiB (Ha MpUKJIadi
BeO-caliTiB BM3HAYEHOI NMpeaAMeTHOi 001acTi) Ta CTBO-
PEHHS BiAMOBIAHUX YHiIBepCATbHUX 1IA0I0HIB.

Takum 4yuMHOM, MOXHa 3pOOUTU BMCHOBOK MPO O0-
LiJbHICTH TOOYIOBU (DPeiiMBOPKY aBTOMATU30BAHOTO
TECTYBaHHSI HA OCHOBI OMTUMIi3allil MPOILIECiB TECTYBaHHSI
BeO-caifTiB 3 BUKopucTaHHIM 3aco0iB Sitecore CMS Ta
CXEMU TeHepallil TECTOBUX CLIEHAPiiB.

2. CxeMma rerepaiii TeCTOBHX CIIeHAPIiB
JIJ1S1 aBTOMATUYHOTO TeCTYBAHHS Be0-3aCTOCYHKIB
BHU3HAYEHOT MPeAMETHOT 00J1acTi

J10 BaXXJIMBUX 3aBIaHb aBTOMATU30BAHOTO TE€CTYBaH-
s [13 monyniB IC cnmin BigHecTu MmMoOymOBY TECTOBUX
clieHapiiB, 1o Opaiu 6 10 yBaru crienu@iuHi BUMOTH 10
TECTOBAHUX BE0-3aCTOCYHKIB Ta O3BOJISUIM O €(heKTUBHO
BUSIBJISITA MTOMWIKU B pO3po0JeHUX Kopax. Taki Tecto-
Bi clieHapii MOXYTb OYTU CTBOPEHi HA OCHOBI MOAEJE
BeO-3acTocyHKiB [14]. [ToCTimoBHICTD iX CTBOPEHHS Ha-
BEIIEHO Ha puc. 1.
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Puc. 1. T'enepamis cuenapiiB TecTyBanHs
HA OCHOBi MoJIeJIi Be0-3aCTOCYHKY

Mogenb Be0-3aCTOCYHKIB 1a€ MOXJIMBICTh T€HEPYBa-
TU HAOOPU BapiaHTIB clLiEHAPiiB TeCTyBaHHSI, ¢ BU3HAYa-
I0TbCSI YMOBH, BXi/IHi AaHi, O4iKyBaHi pe3yJbTaTh poOOTH
CUCTEMU Ta OL[iHIOBAHHSI PE3yJIbTaTiB TECTYBaHHS 3 BU-
KOPUCTAaHHAM KomIaparopa. [1opiBHSAHHS B KOMIapaTo-
pi OUiKyBaHMX pe3y/JbTaTiB Ta MOTOYHMUX CIIOCTEPEXEHb
TIO3BOJISIE 3pOOUTH BUCHOBOK 10O HASIBHOCTI TOMMJIOK
B TECTOBAHOMY MOJYJIi Ta MOro BilMOBIAHOCTI 1O BUMOL
B pasi HeoOXigHOCTi MOXKHA MOAU(DIKYBATH iICHYIOYY MO-
eJb a00 iHILiOBaTU OOJATKOBY TEHEPALlI0 BapiaHTIB
TECTYBaHHSI.

Oco6mMBOCTI aBTOMAaTU30BAHOTO TECTYBAaHHS Y BeO-
MPOEKTAaX OOYMOBJIOETHCSI HASIBHICTIO KOPOTKUX LIMKJIiB
pO3pO0OKM, PO3MOIIIEHOK apXiTEeKTYpOolo, KpOCIIaT-
(GOPMHICTIO Ta KpocOpay3epHiCTIO.

J1s MONENIOBAaHHS Ta MOAAJIBIIOTO TECTyBaHHS
CKJIaIHUX Be0-3aCTOCYHKIB MOLIIbHO BUKOPUCTOBYBATU
iepapxiyHui miaxim.

BigzHauumo, 1110 npotiec opMyBaHHS TECTOBUX Clie-
HapiiB € iHAMBIAYyaJbHUM JUJI1 KOXHOI'O KOHKPETHOTO
MPOEKTY Ta MOXE BiOyBaTUCH NapaiesibHO 3 pO3PO0JIEH-
Hawm T13 TectoBaHoro moayst. JloctaTHbo crieliuiuHOI0
OCOOJIMBICTIO MPOEKTIB CTBOPEHHS BEO-3aCTOCYHKIB €
HEOIHOPAa30Be MOBTOPEHHS TUIOBUX MPOLEAYD, SKi Ma-
10Th JINIIIe He3HAYHI DYyHKIIOHATBHI BinMiHHOCTI. [0 Ta-
KHX TPOEKTIB MOXHA BiTHECTU PO3POOKY iHTEpHET-Ma-
ra3WHiB, OJIOTIB, TOPTAJIiB HOBUH TOIIO. 3BUYAiTHO, 11O
3a TaKMX YMOB pO3poOKa TeCTOBMX CLIEHApiiB IJIsI KOX-
HOTO OKPEMOTO MPOEKTY € HEMOLIILHOIO Ta pallioHaIb-
HOMY BUKOPMCTaHHIO PECYPCiB.

IMTpomoHoBanmit Tigxim Tepembayae TMOOYIOBY i€-
pPapXiuHOI CTPYKTYpU YHIBEPCAJIbHUX TECTOBUX Clie-
HapiiB. BepxHiii piBeHb Li€i CTPYKTypU MICTUTh
YHiBEpcaJibHi TECTOBI ClLeHapii, 10 XapaKTepHi IS 10-
CIIiIKyBaHOI MpeaMeTHoi oOnacTi. HaliHuxkuuii piBeHb
iepapxiyHOi CTPYKTypH BiANoOBimae o6JacTi B3aeMOMil
3 eJIeMEHTaMM Bi3yaJlbHOro iHTepdeiicy KOHKPETHOro
MPOEKTY. AfanTallis po3po0yieHUX 1a0JOHHUX ClLIeHapPiiB
10 KOHKTETHUX MPOEKT iB3JIMCHIOETHCSI CaM€ Ha LIbOMY
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iepapxiyHOMYy piBHi. lepapxiyHa CTPyKTypa TECTOBUX
ClieHapiiB 103BOJISIE 3AiICHIOBATH TECTYBaHHSI Ha OCHOBI
MoOIenei, 1e BPaxoBYIOThCS (PYHKIIIOHATBbHI BUMOTH IO
BeO-I0ATKIiB 00paHOI TUMOBOI MPEAMETHOI OOJACTI Ta
HaJalTyBaHHS JUIsl KOHKPETHOI peajizalii.

ITicng HanmalTyBaHHS MOJENi Tif, KOHKPETHUI BeO-
3aCTOCYHOK OCTaTOYHO T€HEPYIOThCS TECTOBI HA0OPU.

V3arajibHeHa iepapxiuHa CTPYKTypa YCMaJKOBaHUX
TECTOBUX CLIEHAPIiiB MiCTUTD SIAPO Ta 3MiHHY YacTuHY. o
siipa BHOCSITh OMUC TECTOBUX BUIAJKIB, IO 3aIUIIAEThH-
Csl HE3MiHHMM BiJl IPOEKTY O IPOEKTY B paMKax MEBHOI
npeaMeTHOi 0bJacTi. 3MiHHA YacTUHA CTPYKTYpU (CJIOB-
HUK TMPOEKTY) MIiCUTh BiICHJAHHS A0 iICHYIOUMX TOYOK
BXOJly MPOEKTY (HAMPUKIIAL, aApPecu CTOPiHOK, MOCHU-
JJAaHHSI Ha aKTUBHI eJleMeHTH iHTepdeiicy KopucTyBaua,
MOCUJIaHHS Ha OJIOKU MEBHOTO MPU3HAYEHHS).

3arajgpHy CTPYKTYpy CUCTEMU aBTOMATUYHOTO TECTy-
BaHHS 3 BAKOPUCTAHHIM Ha0Opy 11a0JIOHIB HaBeIEHO HA
puc. 2.

Anpo cucteMu TECTYBaHHSI B CBOIO Uepry MOMiISIETb-
csl Ha HaOip abJIOHIB TECTOBUX CLIEHAPiiB Ta 610Ji0TEKY
onepaTtopiB. Takuit MOAiN € KOPUCHUN IJI1 BUKITIOUEHHSI
yOIOBaHHS KOMY B pa3i MOBTOPEHHST OMHAKOBUX KPOKIiB
IUISL Pi3HUX TECTOBUX cLeHapiiB. [1in TecToBUM cueHapi-
€M OYIEMO PO3YMITU CYKYITHICTb TECTOBUX BUMAAKIB, sIKi
iHiLI{I0I0Th MepeBipKy Mpale3JaTHOCTI OKpeMoro ¢par-
MEHTY MOJIYJisl, 110 TECTYEThCs. TeCTOBi clieHapii 30e-
piraiotbcst B oKpeMux ¢haiiyiax i € aBTOHOMHUMU (DYyHK-
LIOHATBbHUMU OJMHULISIMU. BMicT Ta XapakTepuCTUKHU
TECTOBUX CLIEHAPiiB BiMOBiIalOTh KOHKPETHI MpeaMeT-
HO1 00J1aCTi.

Cucrema
TeCTYBaHNA
Sapo cHeremu Crosuux
1 - 1
HaGip maGaonin o | | Tectori Gnokn i
trcmnux 5'6""0'".“ NOBLIOMICHHA
oncparopis
cucHapiis
I Lienmudixaropn
Tectormit Oncparopy [ eacuenTin
BHIIAIOK 1 nepexony inTepdelicy
|| Tpurepuma
- Oneparops il HAAIITYBAHHA
|| Oneparopy
NePeBipKH

Puc. 2. CTpyKTypa CHCTEeMH aBTOMATHYHOTO
TeCTYBaHHS 3 BHKOPHCTAHHAM HIA0I0HIB

[11a6ysi0HM TECTOBUX ClLieHaPiiB 00EAHYIOTh CYKYTHOC-
Ti TECTOBUX BUTAJIKIB, SIKi BU3HAYAIOTh TTOCIiIOBHICTB il
TTOTEHLITHOTO KOPUCTYBaya, IO BIUIMBAE TEBHUM YH-
HOM Ha CTaH TeCTOBAaHOI'O MOJIYJIsSl CUCTEMU Ta KOHKpEeT-
HUl ouikyBaHUil pe3ynbTaT. [lepeBipka nmpaue3gaTHOCTI

TECTOBAHOTO MOJYJISI BiIOYBAEThCS 32 Pe3yJibTaTaMU IO-
DIBHSIHHSI OUYiKYBaHOT'O PE3yJIbTaTy 3 pealbHUM.

Cucrtema aBTOMaTUYHOTO TECTYBAaHHST 3 BUKOPUCTAH-
HAM 1a0JIOHIB Ma€e 3a0€e3MeuyBaTH:

— YHiBepCalbHICTh 1IA0JOHIB, 1O BU3HAYAKOTh MO-
BHOTY MTOKPUTTSI TECTOBUMU BUITaAKaMU MPEIMETHOI 00-
J1acTi (TOOTO TECTOBUX CLIEHAPIiB s1apa);

— MiHiMi3allil0 KiJIbKOCTi €JIEMEHTIiB CJIOBHUKA TPO-
€KTY, 110 BU3HAYAE CKIAMICTh (POPMYBAHHS CJIOBHUKIB
JIIST HOBUX MPOEKTIB.

bibnioreka omepaTopiB MiCTUTh CYKYIHICThb MOBTO-
PIOBAaHMX [iif, 110 MOXYTb BMKOPHUCTOBYBaTHCS B Di3-
HUX TECTOBUX ClLieHapisx. Taki onepatopu B3aEMOMIIOTh
3 TaHWMM 3i CJIOBHUKA MPOEKTY ISl OTPUMAHHS TOCTYITY
110 HEOOXiTHUX €JIEMEHTIB iHTepdeiicy KopucTyBaya BeO-
3aCTOCYHKY. Bci omepaTopu MoniisitoThCsl Ha omnepaTopu
Mepexoy, ONEPATOPH [Iii Ta OMEePaTOPU MEePEBIPKU.

Oneparopu nepexoay BUKOPUCTOBYIOThCS JUISI Mepe-
MillleHHS MiX CTOpiHKaMu Be0-3aCTOCYHKY i MaloTh 3a-
Oe3reuyBaTH iMiTallilo JIiii MOTEHUiMHUX KOPUCTYBaUiB.
Cuctema aBTOMAaTUYHOTO TECTYBaHHS MAa€ BUKOPUCTY-
BaTH JIMILE Ti €JIEMEHTHU YMpPaBAiHHS, 110 JOCTYMHI pe-
aJIbHUM KopucTyBayaM. KoxeH TecToBuli BUIAOOK IO-
YUHAETBCS 3 BUKJIMKY OIlepaTopa IMepexoay J0 PO3Idily
CUCTEMM, PO3TIISAAETHCH e BUTIAIOK.

Oneparopu Jii BU3HAYalOTh BapiaHTU B3AEMOIIl
3 eJIeMEHTAaMU YIPaBiHHA iHTepdeiicy KOpuCTyBadiB
(HampuKkan, 3 KiikaMy MO aKTUBHUM €JIeMEHTaM, BBe-
JIEHHSM JAHUX 3 KJIABiaTypu TOILO);

Onepatopu NepeBipKu peastizyloTh Pi3Hi METOAM Te-
PEBIPKM CTaHy TECTOBAHOTO MomyJssd. Taki MeTonu Tme-
DPEBIpSIIOTh, 30KpeMa, HAasIBHICTb Ha CTOPiHKAaX MEBHUX
€JIEMEHTIB Ta BMICT TEKCTOBUX (DPArMEHTIB, a TAKOX MO-
PIBHIOIOTh MTOTOYHI 3HAYEHHSI TapaMeTpiB CUCTEMHU 3 pa-
Hille 30epeXeHUMU 3HAYEHHSIMU.

C/OBHMK TPOEKTY BUKOPUCTOBYETHCS I MOIMMi-
Kalii cucTeMyd aBTOMATUYHOIO TECTYBaHHS IiJl MOTpe-
OM KOHKPETHUX MPOEKTIB. BiH MicTuTh cneuudiyHi ais
TECTOBAHOTO BE0-3aCTOCYHKY JaHi, a caMme: HalMeHy-
BaHHSI €JEMEHTIB rpadiuHoro iHTepgeicy Ta mocuaHHs
Ha HUX; BIIKJIMKYU HA Pe3yJbTaTU BUKOHAHHS OMepalliii;
OMUC CTPYKTYp JAaHUX aHaJli30BaHUX OO’€KTIB TOILO.
B uinomy ckyiagoBi YaCTUHU CIIOBHUKY MPOEKTY MOXYTh
OyTM TMOJIIJIEH] HA TaKi IPYIU:

— ineHTUdiKaTOpU €EMEHTIB iHTepdeiicy KOpUCTy-
Baya, 1110 BUKOPUCTOBYIOTh CSS-cenekropu;

— TEKCTOBi aHi Ta MOBIIOMJIEHHS, XapaKTEpHi IS
Pi3HUX TECTOBMX BMMAAKiB (32 iX HAasIBHICTIO TeCcTOBa
CUCTEMA TECTyBaHHS BU3HAYa€ YCHIIIHICTh BUKOHAHHS
TECTOBOI'O BUIAIKY);

— Tpurepu (mapameTpu, IO BU3HAYAIOTh AJITOPUT-
MM TIPOBEACHHS TECTIB Ta XapaKTepU3YIOThCs OyJIeBUMU
3HAUYEHHSMM JIJIS1 TECTOBUX BUIAJKIB MPOEKTY).

MeTon moOyaOBM Ta BUKOPUCTAHHS i€papXidyHOi
CTPYKTYypu 11a0JIOHIB aBTOMaTU30BAaHOIO TECTYBaHHS
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(JU1s1 KOHKPETHOI NMpeaMeTHOI 001acTi) nependayae pea-
JIi3a11i10 HACTYMHUX KPOKIiB:

Kpox 1. Anani3z mpenMeTHOT 0o0iacTi Ta BUSHAUYEHHS
OCHOBHMX (DYHKIIIOHATBHUX BUMOT OO JUISI TECTOBAHOTO
Be0-3aCTOCYHKY.

Kpox 2. ®opmMyBaHHS spa CUCTEMU TECTYBaHHS, 1€
MICTUTBCS OMUC YHIBEPCAJbHUX TECTOBUX CLEHAPiiB 3
ypaxBaHHSIM BU3HaYeHUX (DYHKIlIOHATbHI BUMOTH, a Ta-
KOK 0i0ioTeka oneparopiB, 110 BUBHAYAIOTh CYKYITHICTh
MOBTOPIOBAHMX Jiid.

Kpok 3. ®opMyBaHHS CIIOBHUKA (3MiHHOI YaCTUHU
JIJISI KOHKPETHOTO BE0-3aCTOCYHKY, [I€ MIiCTSThCS aipecu
BEO-CTOPIHOK, iAeHTU(hIKATOPU €JIEMEHTIB iHTepdelicy
KOPUCTYBauiB, MapaMeTpu TECTOBAHOTO BED-3aCTOCYHKY
TOIIO.

Kpox 4. TnTterpaiis po3pobieHuX 111a0JIOHIB 10 CuC-
TEMU aBTOMATUYHOTO TECTYBAaHHSI.

Kpok 5. Moaudikauisi cTOBHUKA IS KOHKPETHOTO
TECTOBAHOTO BE0-3aCTOCYHKY.

Kpok 6. TectyBaHHsi Be0O-3aCTOCYHKY 3 BUKOPUCTAH-
HSIM 11a0JIOHIB KiHLIEBUX TECTOBUX CLIEHAPIiB.

OCHOBHMMM BUMOTaMM IO TIPOTPaAMHOI peaJtizallii 3a-
MPOMOHOBAHOTO METOAY €: HasIBHICTb THYYKOI CUCTEMU
KOMaHJI i oneparopiB; MOXJIMBICT, aBTOMaTUYHOI afar-
Tauii 40 3MiHW YMOB TECTYBaHHS 3 BUKOPUCTAHHSIM LU~
KJIiB i pO3TaJIy>KeHb; MiATPUMKA i€pAPXiYHUX CTPYKTYD i
yCTanKyBaHHS, TATPUMKa OTOJONIeHb (PYHKIIiH i 6a3o-
BOI MOXJIMBOCTi TOBTOPHOI'O BUKOPUCTAHHST KOMY.

Takum 4MHOM, IIAOJIOHM TECTYBaHHSI MaloThb OYTHU
3PYYHUMU JIS KOPUCTYBAYiB Ta TECTYBAIbHUKIB.

B pobGori [14] 6yB mociimkeHUMiT BapiaHT MPOrpaM-
HOIT peastizallii 3anpoONOHOBAHOIO METOJY 3 BUKOPUCTAH-
HsaM ¢ppeitMBopKy Selenium. Btim Takuii BapiaHT xapa-
KEpU3YEThCSI HASIBHICTIO MEBHUX HEMOMiKiB, MOBSI3aHUX 3
HEIOCKOHAJTICTIO iHTEpdeiicy 3aMmKncu ClieHapiiB B MOPiB-
HSIHHI 3 KOMEPUIMHAMU TUIATHUMU aHAJIOTaMU, a TaKOX
3 BiACYTHIiCTIO BOyIOBaHOI cucTeMu (hOpMyBaHHS 3BiTiB
3a pe3yJibTaTaMi aBTOMAaTU30BaHOTO TeCTYBaHHSI.

€ JOUiITbHUM PO3MISIHYTH MOXJIUBICTh peasizalii
METOJly aBTOMAaTMYHOTO TECTYBAaHHS Ha OCHOBi BUKOPUC-
TaHHs 1A0JOHIB, 1110 0a3yeThCS HA 3aCTOCYBaHHi Mpo-
MOHOBAHOTO TeCTOBOro (peiiMBOPKY Sitetest Ta 3ac00iB
Sitecore CMS.

3. ApxiTekTypa TecToBOro (hpeiiMBOpKY Sitetest
JUISl aBTOMATH3Aallii TeCTYBaHHS BeO-caiiTiB

Po3rnstHyTO MOXIWBICTE OMITUMI3AIIil TPOIIECiB Tec-
TYBaHHS BeO-CaliTiB 3 BUKOPUCTAHHSIM CIeliali30BaHO-
ro TecToBOro (ppeiiMBOpKy Ta 3aco0biB Sitecore CMS.

g CTBOPEHHS TECTOBOro (peiMBOpPKY OyJi0 00-
paHO HACTyNmHWUU HaOip IHCTPYMEHTIB Ta MOBHU MPO-
rpaMyBaHHsI: MoBa mporpamyBaHHs1 C#, cepenoBuile
po3pooku Visual Studio 2017, inctpymenTt ans Ul Tec-
TyBaHHS Ta B3aeMOii 3 BeO efemeHTamu Selenium, BDD
inctpymeHT SpecFlow, Sitecore API 6ibmiotexka st
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MOXJIMBOCTI TeCTyBaHHSI (DYHKUiOHAJIbHOCTI 3 Y4JacTiO
KOHTEHT-MeHeIKepa.

IToGynosa dpeiiMBOpKiB 1 TecTyBaHHS MoayiB 1C
(30Kpema, TecTyBaHHS Be0-3aCTOCYHKiB) MAa€ BPaxOBYBa-
TH 3arajibHi MPUHLUIIN PO3pPOOJEHHS iHCTPYMEHTIB aB-
TOMATU30BAHOTO TECTYBAaHHS. 30KpeMa, 3TilMHO 3 MPUH-
uunoMm iHBepcii 3anexHocteil (dependency inversion
principle) k1acu BepXHiX piBHiB QpeiiMBOPKY TECTYBAHHS
He TMOBUHHI 3ajiexkaTu BiJ KJjaciB HUXHiX piBHiB. Knacu
HWXHBOTO PiBHS peati3yloTh 0a30Bi onepauii (mepemadi
JIaHUX IO MEPEeXi, MiAKIUYEeHHS 10 0a3u NaHUX TOIIO)..
Krnacu BUCOKOTO piBHSI MICTATH OiblI CKIANHY Oi3HEC-
JIOTiKY MpOrpamu, sika CIUPAETbCS Ha KJIacu HU3bKOIO
PiBHS 151 3A1MCHEHHS OUIBII TPOCTUX OTEpalliil. BinOyBa-
€TbCS MPOEKTYBaHHS. BiamoBiaHO A0 MpUHLMMY iHBEPCii
3aJIEXKHOCTEM CJIi pO3LIMPIOBATU HU3bKOPIBHEBI KJacH i
BUKOPHCTOBYBATH iX pa3oM 3 KjacaMu Oi3HEC-JIOTiKU, He
3MiHIOIOUM KOJl OCTaHHiX. B mpolieci peanizalii TecToBoro
GbpeliMBOPKY i€l MPUHLIMIT MA€E BUKOPUCTOBYBATUCS TSI
crBopenHs mapiB SpecFlow. B apxitektypi TectoBoro 3a-
CTOCYHKY 11i IIIapy BU3HAYAIOTh 3B’5130K MixX .feature aii-
snamu ta C# ximacamu. KpiMm Toro mist moOymnoBu ocTaTtou-
HOro BapiaHTy (peiiMBOPKY TECTYBaHHS Tpeda CrovyaTKy
CTBOPIOBATU TECTOBI clieHapii 6e3 mpus’sa3ku 1o C# Komy.
[ToTiM HEOOXiZHO CTBOPUTM KJAcHM, € BU3HAYAIOThCS
KPOKM TeCTyBaHHS, a iHIII Kjacu, (Hampukian Kiacu
Page Object Ta Web Component) MaroTh MiCTUTHU JIUIIE
JIOTiKy pOOOTH METOMIB, 110 BUKOPUCTOBYIOTHCS JISI PO-
0OTH BEpXHHOTO APy (ppeiiMBOpKY [15].

Ha puc. 3 HaBemeHO apXiTEKTypy HPOIIOHOBAHOTO
dpeiriMBOpKy Sitetest, 1110 BUKOPUCTOBYEThCS TSI TECTY-
BaHH BeO-calTiB.

ApXIiTeKTypy TeCTOBOro peitMBOpKy Sitetest MiCTUTD
TakKi MOZAYJIi Ta 1IapHu:

— aapo (Framework Core). Lleit Mmoayb 3amae KoHi-
rypauito Beo-apaiiBepa, po3IUpeHHs I BeO- IpaliBepa
Ta BeO-eJeMEeHTY, pi3Hi KoHQirypauiiiHi Kjacu, Kjiacu 3
BJIACHUMU OOTOPTKAMU HAZl OYiKYBAaHHSIMMU TOLLO;

— mwap SpecFlow Tests. Lleit map mMictuth feature-
daiinu Ta iMIIeMeHTalLil0 KPOKiB JJIS1 HUX;

— tectoBa monelb (TestModel). Lleit moaynb ¢peiim-
BOPKA MIiCTUTh AeKiibKa mapis. [lepuinii map — e map
cropiHok (Page Objects), 1110 nonomarae iHKarncyaroBaTu
po0OTy 3 OKPEMUMM €JIeMEHTaMU CTOPIHKH, TO3BOJISIE
3MEHIIUTH PO3Mip KOIY Ta MOJETHIUTUA MOTo MiATPUMKY
(K110, HAMPUKIIAA, IU3aliH ONHIET 31 CTOPiHOK Oy1e 3Mi-
HEHUI, TO MOTPiOHO OyAe mepenucaT TiIbKU BiAMOBiA-
HUi1 KJac, 110 OMUCYE 110 CTOPiHKY). Jdpyruii map € cep-
BicHUi1 KomnoHeHToM (Page Service), 1110 MicTUTB KJ1acu,
SKi BiIMOBiaI0Th 32 B3aEMO/IiI0 3 €JIEMEHTAMM CTOPiHOK,
a TaKOX KJIacu, SIKi BillTOBiAalOTh 3a MEPEeBipKU;

— mrap Sitecore, 10 BIAMOBITA€ 3a B3AEMOMII0 3
Sitecore API Ta BUKOpMCTOBYETbLCS IJIs1 TECTYBaHHSI Mpa-
BWIBHOCTI (DYHKUIOHYBAaHHS NOAATKY 3i CTOPOHU KOH-
TEHT- MEHeIXepa.
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TectoBoMy creHjii B Sitecore CMS (B 11boMy Bunauky

1. Core . . . ..
3amyck i 30ip pe3yabraTiB TeCTYBaHHSI 3AilCHIOETHCS
Web Element Web Element MJIAHYBAJIbHUKOM TECTOBOTO CTE€HJA) ab0 Ha JIOKAJIbHIii
Helper Finder MalIMHi TeCTYBAIbHUKA (Y TAKOMY BUIAAKY JIOKAJIbHA
- MallllHAa € TECTOBUM CTEHIOM i 3aIlyCK TECTOBUX CliEHA-
Wait Element . .
Hilses PpiiB 3mifICHIOETBCS 3 KOMAaHIHOTO psimka B KoHcomi OC, a
pe3yJibTaT poOOTH TaKOX Oyj1e Bin0OpaKeHO B KOHCOJI).
Taomung 2
Oynkuii mapy TestModel
2. Test YHKI by
DyHKuia nuc GyHKii
Model U YHKILI Onue pyHkui
. . C# 11a610HU BeO-CTOPiHOK
Page Service | | Page Objects P
Ta BEO-KOMITOHEHTIB.
Web . .
Beb-cTopiHKM — KOMITO3U1List
. BeO-KOMIIOHEHTIB.
Assertions
JIonmoMixHi K1acu AJisl CHIbHOL JIOTiKK
. poOOTH i3 P3IHUMU THTIAMU JAHUX
Utils . ) .
3. SpecFlow Tests (string, DateTime, int).
Jlorika reHepatiii BUIIaJKOBUX JIAHUX.
Feature Files: Step Definitions: [pecTaBAeHHS BeG-KOMIOHEHTIB
Tag HO(')kS Entit y Bursiai C# 00’ €eKTiB.
Given T Action y Jorika nopisusHHa C# 06’eKTiB
When — Setup (Equals tTa HashCode meToxm).
Then Assertion .
Kerr TecTOBMX TaHUX, 3T€HEPOBAHUX
MPOTSIrOM 3aIyCcKy TECTiB.
TestContext Crtpareris iHilianizaiii TeCTOBUX TaHUX
4. Sitecore L Ta KOMITOHEHTIB B 3aJIe3KHOCTI Bill 0GpaHOTO
Sitecore Steps pexXuMy 3armycKy TecTiB (Mobile Ta Desktop).
b Jlorika peectpaliii HOBOro KopucTyBaua
| UserFlow B CHUCTEMi.
API Client || Manager Client Jlorika akTUBaIlil HOBOTO aKayHTY.
[1106anbHI KOHCTAHTH.
Constants INepepaxyBaHHS IJ1s TapaMeTpu3allii
Puc. 3. Apxitekrypa TectoBoro (hpeiiMBopKy Sitetest BDD kpokis.
JUIsSl ABTOMATH3AaLi1l TecTyBaHHs BeO-caiiTiB TaGumus 3
®ynkuii Ta ix omme mis mapiB SpecFlow Tests, ®ywukuii wapy Sitecore
TestModel ta Sitecore HaBeneHi B Tabnuusx 1, 2, 3 Bino- DyHKLis Omnuc dynkuii
ITOBIAHO. Core Jorika mepetBopeHHst API Binnosinei
TaGummms 1 i3 Sitecore 10 C# 06’€KTiB.
O®ynkiii mapy SpecFlow Tests - .
- API xmienTt mist Bzaemonii i3 Sitecore REST
Dynkuis Onuc dyHkuii Client cepBicoM. MeToau, 1110 BiAMOBiAHI
Tpancdopmauis BxinHux napamerpis BDD REST CRUD ornepauisim.
Extensions CHCI-.Iapi'l'B o C# 0.6’€KTiB. Ta l'[pI/IMiTIfIBHI/IX KOHKpETHI Kacu-11a61oH1
TUMIB faHuX. JIorika MopiBHAHHS BXIIHMX Entit Sitecore KoMmIToHeHTiB. [TpencTaBieHHs
: nti .
11apaMeTp1B CLEHAPIIB. y y3ararbHeHUX TOJTei (KHOTIKH,
TecToBi CLEHAPIT Y BUMIAL TEKCTOBI 010KM, 6araToBUOGIpHI MmoJis).
Features . . . . ; .
MOCJIIAOBHOCTI KPOKIB. Models CrineHi C# Momerni mist podoTu i3 Sitecore API
TTpusenenns BDD xpoxis no C# MeTomis. (JtoTiH, CTBOPEHHSI, OHOBJIEHHSI, BUTAIEHHS).
Step Jlorika MOpPiBHAHHS OYiKYBAaHOTO JlonoMixHi Kjacy Juist poGOTH i3 pisHUMU
Definitions Ta aKTYaJlbHOTO pesysbraris. Jlorika it Utils THIaMK TIoNieil Ha Sitecore (TeKCTOBi 610KH,
KiHLIEBOTO KOpUCTyBaya Ha BeO-camTi. KHOTIKH, BUMAIAI04i MEHIO).
Koninypauis TecToBoro GppeiMBoOpKy. Data Kewr zannx, 3i6paHux i3 Sitecore mpoTsrom
A fi 3MiHHi OTOYEHHSI. 3aI1ycKy TecTiB. [laHi, 1110 4eKalTh
pp.contig 106 . . : Holder o .
JIO0ATTbH1 TECTOBI AaHI. Ha my0Jikalliio y master 6asi.
Anpecu BeO-CTOPiHOK. . . .
D D Default TectoBi naHi ayist KoHbirypatii 6a30Bux
TecToBi cueHapil y BUIMSAI MOCHILOBHOCTI KpOKiB Data Sitecore KOMIOHEHTIB, CTILIbHI A1 KOXHOTO
reHepytoThcst B wwapi SpecFlow Tests Ha cepBepHOMY 3aIyCKy TECTIB.
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BukopuctaHHs wapiB B apxiTeKTypi ppeiiMBOpKY Ha-
JIa€ MPOLIECY TECTYBAHHS TaKi MEpPEBATU:

— CIIPOLIYE pO3pOOKY TECTIB 32 PaXyHOK MEPEBUKO-
puctaHHs Oi3Hec-(DyHKIIii Ta 1Ma0JIOHIB, SIKi TTOBTOPIO-
I0ThCSI MPAKTUYHO B KOXXHOMY TECTi;

— CIPOIIYE MiATPUMKY TeCTiB (SIKIIO 3MiHIOETHCS
BepCcTKa CTOPiHKM abo HaBiralilisi, T0 3MiHM JOCTaTHLO
BHECTH JIMIIE B KiJibKa KJIaciB CEpBiCHOTO i CTOPiHKOBOTO
apy, a iHili TECTU 3a71MLIAI0ThCS 6€3 3MiH i TPOJOBXKY-
I0Th YCHIiLIHO TMpallOBaTH;

— CHpUSIE€ MOATY BilMOBIAAAbHOCT MiX €JIeMEHTaMU
dpeitmBopky Sitetest Ta 3a0e3neuye MaKCUMaIbHE Tiepe-
BUKOPUCTAHHST KOY.

4. TexHoJorist onTHMI3anii MponeciB TeCTYBaAHHS
Be0-CcaiiTiB 3 BUKOpUCTaHHSM (DPEMMBOPKY Sitetest
Ta 3aco0iB Sitecore

TexHousoris onTuUMi3awii MPOLECIB TECTYBaHHS 3
BUKOpUCTaHHSIM (peiimBopKy Sitetest Ta 06a3oBux
Sitecore KOMIOHEHTIB mepeadadyae MOXJIUBICTb 3a-
MyCcKy TECTiB Ha Pi3HUX TECTOBMX OTOUYEHHSX: JIOKaJb-
HO Ta Ha cepBepi. IHimianizauisi BeO-mpaiiBepa 3miii-
CHIOETbCS [JIs1 LMX ABOX BUMAIKiB 3a CTaHIAPTHUMU
aJIrOpUTMAMU, a Ha BUXOAI KJIEHTU KJlaca OyayTb
mpamoBatu i3 IWebDriver 06’ekToM. AGCTpaKTHA CTpa-
Terisi pu 1boMy 3amaeTbes knacom WebDriverProvider,
1[0 BUKOPUCTOBYE JIMIIE OMWH aOCTPAKTHUN METO[
InitWebDriver(). KoHKpeTHMMUM cTaTeriamMu  OyayTh
RemoteWebDriverProvieder tTa LocalWebDriverProvider,
o po3uupsorh kiac WebDriverProvider. Cratuunuii
kinac WebDriverResolver ¢opMmye Ta 30epirae CI0BHUK
[Dictinoary<string, WebDriverProvider>, xiiiouom 10
SIKOTO € 3HAYEHHSI 3MiHHOI OTOYEHHS, 1110 OyJe HaIXo-
JUTHU 10 ONATKY i3 KoHdirypamiitHoro ¢aiiy mjst 1BoX
pi3HUX peanizauiii 0a30BOi cTpaterii. TakuM 4YMHOM,
SAKII0 Oyne moTpeba AomaTH I1ie OAHY JIOTiKY iHiliati-
3auii apaiiBepa, 1ile MOXHa Oyae 3poOuTH 3a ABa Mpo-
CTUX KPOKH: CTBOPMTHM ILI€ OIHY iMIUJIEMEHTallil0 Kjacy
WebDriverProvider, a motiM nopartu cTBOpeHUiA Kjac 10
CJIOBHUKA, 1110 30epiraetbes y kiaaci WebDriverResolver.

TectyBanHs 3a moromororo Sitetest mependavae He-
OOXiHICTb CTBOPEHHS €JIEMEHTIB, iX myOsikallii B 6a3i
KOHTEHT-MEHEIXKMEHTI CUCTEMU 1 MepeBipKu BinoOpa-
JKEHHST Ha BeO caiiTi. [ CTBOpEHHSI, OHOBJIEHHSI, 3MiHU
Ta BUAAJIECHHS €JIEMEHTIB CUCTeMa TeCTYBaHHSI BUKOPUC-
toBye API Sitecore [Inst B3aeMonii 3 naHumu yepe3 API
peanizytotecsi CRUD omnepauii. CRUD — akponim, 110
no3Hayae 4yoTupu 06a3oBi GyHKUiT 1151 poOOTH 3 GazaMu
JNAHUX: CTBOPEHHS (create), yutaHHs (read), monudika-
ist (update) ta BumanenHs (delete).

Bci CRUD ormeparii 3 koMnoHeHTamMu Sitecore BH-
KOHYIOTbCSI 3 3aCTOCYBAHHSM HECTAHIApTHOTO Kjacy
SitecoreClient 3a MeTogamu kiiaccy RestSharp.

SitecoreClient — 1e HecTaHAapTHUI KJjac, SKUi
moxe BukoHyBaTu Bci CRUD onepaiiii 3 koMnoHeHTamMu
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Sitecore Ta BuKOpuCTOBYE MeTomu Kiaccy RestSharp.
VY «xnaci SitecoreClient € Ha6ip mnoniB (Language,
AuhtorizationCookie i Database), siki BU3HA4aOTh I1a-
pameTpu 3anuTy Ha Sitecore. ITapamerp Database na-
pamMeTp TepelaETbCsd NMHAMIYHO TiJ, 4Yac IpPOTOHY
TectiB, a mapameTp Language mnponucaHuii B (aiini
KOHGirypailii SK KOHCTaHTa i He HaJAIITOBYEThCS IIPU
3alycKy aBTOTecTiB (Hampukmaan: public const string
AuhtorizationCookieID = "Sessionld"; public const
string DatabaseParameterName = "database"; public
const string LanguageParameterName = "language").

Jlorin i maposib agmiHa st Sitecore 30epiraroTbest
gk mnone SitecoreClient. AuthorizationCookie mosne 3a-
JIAEThCS TIiC/sI BUKOHAHHS JOTiHY Ha Sitecore. SIkio y
cookie chaiimy 3aKiHUyeThCSI TEPMiH Jii, TO (hOPMYIOTHCSI
401 abo 403 craryc-koau ajs Haworo 3anuty. Lli craryc
KoM 00poOJITIOTECSA BeepeanHi KoxxHoro MeToaxy CRUD
onepalliil. K10 MoBepTa€EThCS OAMH 3 LUX CTATyC-KO-
IIiB, TO 3TigHO 3 MeTomoM Login() OHOBITIOETHCS 3HAYEH-
Hs1 cookie aitny B mosne AuthorizationCookie, a motiM
BXX€ BUKOHYETHCS 3AITHT.

Metomnu GetltemByld i GetltemByPath — mo3BoJisi-
I0Th IMIOBEPHEHHS JaHUX IIPO KOMIIOHEHTH Sitecore dyepes
Id a6o Path 3niiicHio€eTbes 3a MeTonamu GetltemByld i
GetltemByPath BignosinHo.

Ockinbku 111 poOoTH 3 Sitecore BUKOPUCTOBYETHCS
kiacc RestSharp, To BXigHi i BUXiZHI JaHi TIpX 3aImUTi Ha
Sitecore mpencraBiieHi B (opmati .json. 3acTocyBaHHS
pi3HUX 111a0JIOHIB MPU CTBOPEHHSI KOMIIOHEHTIB Sitecore
BUKJIMKAE HEOOXiTHICTh IJISI KOXKHOTO 3 MakKeTiB CTBO-
pennst miadnony (C # kiac), ae BKa3yloThCs iMeHa TIOJTiB.

Jnsa cepianizaii i gecepianizauii Bianosineit i 3anu-
TiB Ha Sitecore cepBepi, BUKOPUCTOBYEThCS OibioTeka
Newtonsoft.Json, 110 Haga€ THY4YKi MOXKJIMBOCTI po0OO-
™M 3 .json psakamu. Lli psgaku MoxHa NEpPEeTBOPUTU B
JObject, a moTiM B ek3eMILIAp 00’€KTA, MPEACTABAEHOTO
BiIMOBIAHUM 11a0JIOHOM.

Ax npuknaa, posrisiHeMo (GOpMYy peecTpaliii, sKa
Ha/lallIToBaHa Ha BeO-cailTi i3 HACTYITHUM HabOpoOM
noniB: EmailLabel, EmailPlaceholder, PasswordLabel,
PasswordPlaceholder.

CtBoproemo kiacc  RegistrationFormSitecoreltem,
SKuit Oyne po3uiupioBatu Kiacc Sitecoreltem (myst 1ipo-
ro momaeTwcst aTpuoyT [Itemld ("1234567890")], B stkomy
3a3HaueHo id BeO-caiity). i mepeBipku BimoOpaxeHHsI
CTBOPEHUX KOMIIOHEHTIB Ha CaliTi OyaeMo BUKOPHCTO-
ByeTbcst Mozesib WebComponentModel, 110 3amae mose
MOJIEJIE KOMITIOHEHTIB KJ1acy.

Js1 Toro, mo0 MOPiBHATU MiX COOOI0 OYiKyBaHUM
pe3ynbTaT (KOHTEHT, HajallToBaHMI Ha Sitecore) Ta
aKTyaJlbHUI pe3yabraT (KOHTEHT Ha BebO-caiiTi), mo-
TPiOHO CTBOPMTM 3arajbHUK TUMO [AJIsE 000X KJIACIB:
RegistrationFormWebDto. [Ipomrapok asBromaTu3oBa-
Hux tectiB DTO (Data Transfer Object), ae Oyne 30epi-
raTucs MONEJb, € CHUIbHUNA 11 €JIEMEHTIB, HaOpaHUX
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i3 KOHTEHT-MEHEXKMEHT CUCTEMU Ta i3 BEO-PparMeHTy.
KnieHT oTpumye naHi, siki 0e3nocepenHbO BigoOpaxa-
10TbCs1 y Tabauusix 6a3u panux. [powapox Data Transfer
Object 103BOJIIE ONTUMI3YBaTU TECTU TAKUM YMHOM: BU-
JIAJIUTU KPYrOBi MOCWJIAHHS, MPUXOBATU TMEBHi BJIACTU-
BOCTI, SIKi KJIIEHTM HE MOBMHHI MEPErIsiAaTH; OMYyCTUTH
JesIKi BJIACTUBOCTI, 11100 3MEHLLUUTH PO3Mip KOPUCHOTO
HABAHTAXXEHHS;, BUPIBHIATU Tpacdiku 00’€KTiB, L0 Mic-
TATb BKJIAAE€HI 00’ €KTU, OO 3pO0UTU iX OiIbLL 3PYYHU-
MM I KJII€HTIB, YHUKHYTU BPa3JMBOCTEi, MOB’sI3aHUX
i3 HAJMipHUM DPO3MIlLIEHHSIM MOBIIOMJIEHb; BiJl’€1HATU
piBeHb OOCIYroByBaHHS Bia piBHSI 0a3u JAHUX.

Jst Toro w06 YyHUKTHYTU 1yOIOBAHHSI KOLY B aB-
TOTECTaX BUKOPMCTOBYIOCThCS 11A0JOHM MPOEKTYyBaHHSI
Page Object Ta Page Elements.

Page Object — ue 11a0JOH NPOEKTYBAHHS, SIKUI 10-
3BOJISIE PO3ILISATU JIOTIKY BUKOHAHHSI TECTiB Bill ix pe-
anizauii. Page Object Momentoe CTOPiHKU TECTOBAHOIO
dparMeHTy nporpamu ik 00’€KTU B KOJi, 11O J03BOJISIE
BU3HAYATU OKpeMi KJlacHu, SIKi BiAMOBiZaiOTh 3a poOOTY
3 HTM, njist KOXHOI KOHKPETHOI BeO-CcTOpiHku. Takuii
Miaxig 3HaYHO 3MEHIIYE OOCIr MOBTOPIOBAHOIO KO,
TOMY 1LIO OAHi i Ti )X 00’€KTU CTOPIHOK MOXHA BUKO-
puctoByBaTu B pizHuUX TecTax. OcHOBHa nepeBara Page
Object nosisirae B TOMy, 1O B pa3i 3MiHU [PU3HAYEHOTO
IUJIS1 KOPUCTYyBaya iHTepdeiicy MOXHAa BUKOHATH BUIIPAB-
JIEHHS TUILKM B OJJHOMY MiClli, @ HE BUIIPABJISITU KOXEH
TECT, B IKOMY Lieii iHTepheiic BUKOPUCTOBYEThCSI.

1a6non Page Elements no3Bosisie AUIMTU CTOPIHKU
Ha Oinbl ApiOHI ckaamoBi (6J0KU, BiIXKETH TOIO), SKi
Haajli MOXHA [MePEBUKOPUCTATU B I€KIILKOX CTOPIHKAX.

Jna Bizyanizauii pe3yabTaTy poOOTH TECTIB B MPOMO-
HOBAHIiil CUCTEMI TECTYBAHHSI BUKOPUCTOBYEThCS (Ppeiim-
Bopk Allure. Allure Framework — 1ie rHy4kuit 6araToMoB-
HUIA IHCTPYMEHT 3BiTy PO TECTU, SIKUI HE ulie HopMye
CTUCJIE MPENCTaBACHHS PE3yJIbTaTiB TECTYBAHHS y (hopmi
BE0-3BITY, ajie J03BOJISIE TECTYBAJIbHUKAM OTPUMATU MaK-
CUMYM KOPUCHOI iH(opMaliii 3 BAKOHAHHSI TECTIB.

AKutreBuii uuka Allure HanalITOBYETHCS 3a JOMOMO-
roro daiiny json (3 iM’aM 3a 3amoBuyBaHHsIM allureConfig.
json). IMaker NuGet BcraHosioe allureConfig. Template.
json, 110 MOXHA BUKOPUCTOBYBATU SIK L1A0JIOH.

[Ipouec TecTyBaHHsI MOXHa 3AiACHIOBATU PiZHUMU
cnocobamu. IlepeanymoBoio edeKTUBHOI aBTOMATU3aLil
MPOLIECY TECTYBAHHSI € TECTYBaHHSI B paMKax 0Oe3repepn-
Horo noctadaHHs 13 Be0-3aCTOCYHKIB.

B npornoHoBaHil cucTemi TeCTyBaHHSI MOXE Oyi-
TU BMKOPUCTAHA KOHLEMLisg Oe3nepepBHOI iHTerpauii
ta nocraBku (CI/CD), mio peajni3yeTbCst sIK KOHBEED,
MOJIETILYIOYM 3JIUTTS TUIbKM 11O 3aKOMIYEHHOI0 KOmoy
B ocHOBHY konoBy 0a3y. Konuenuiss CI/CD no3Boisie
3aMycKaTH Pi3Hi TUMM TECTIiB HAa KOXHOMY e€Tami TecTy-
BaHHsI 1 3aBEpIUYBATU Oro 3amyckoM 3 PO3rOPTAHHSIM
TE€CTOBAHOTO KOAY B KiHLIEBUI MPOAYKT, 1110 OTPUMYIOTh
KiHLIeBi KOPUCTYBayui (BUKOHAHHSI JO0CTaBKMU) [16].

Ha BunineHoMy cepBepi OpraHi3oBy€EThCsI CAyK0a, 10
3aBIaHb SIKOI BXOASTh: OTPUMAHHS KOy 3 PEMO3UTOPiIO;
CKJIaJaHHS TMPOEKTY; BUKOHAHHS TECTiB; PO3rOPTaHHS
TOTOBOTO MPOEKTY Yy TECTOBOMY CEPENOBUII; TeHepallis
Ta BiAmpaBKa 3BiTiB.

g wanmamtyBanHs CI/CD  o6paHo iHCTpyMeHT
Jenkins. Jenkins Hagae MOXJIMBICTb TECTYBaHHSI KOIY B
PEeXMMi pealbHOTO Yacy Ta MOXJIMBICTh OTPUMYBATHU 3Bi-
TU MPO OKpeMi 3MiHU B PO3TOPYTiil KOAOBii 6a3i. Lleit iH-
CTPYMEHT, TOJIOBHUM UYMHOM, [103B0OJIsI€ TecTyBaJbHUKaM
IIBUIKO TMO3HAYaTW i BUIIPABISITM TOMWJKM i Oaru B
KO[Ii, a MOTiM aBTOMATUYHO TECTYBaTH 30ipKy KOLIY.

Ha puc. 4 HaBeneHo y3arajbHeHy cXemy peajizailii
CI/CD mporecy.

VCS

Trigger CI build

CISERVER|

run test

success

yes

build

deploy

APP SERVER

Puc. 4. YzaraapHena cxema peanizanii CI/CD npouecy

Ha puc. 4 BukopucraHo Taki nozHadyeHHs: VCS (aHIJI.
Version Control Systems) — cucTemMa KOHTPOJIIO BEPCiit;
CI server — cepBep 6e3nepepBHOi iHTerpatii; APP server
(application server) — cepBep 3aCTOCYHKIB CUCTEMU TeC-
TyBaHHSI.

CucteMu KOHTpoJII0 Bepciit VCS 3HaUHO CHpOIIYIOTh
poboty 3 daiimamMmu cUCTeMHU TEeCTyBaHHS Ta 3a0e3Iedy-
I0Th BiCTeXXeHHs ycix 3MiH. 3a gornomoroio VCS MoxxHa
YHUKHYTW BTPAaTW JaHWX a00 BUMPABUTH TTOMUIIKH, IO
Oy/u DOMYLIEH] B KOMi a00 JOKYMEHTAILLIi.

5. TecTyBaHHs 3aNIPOMIOHOBAHOI TEXHOJIOTI1

TectyBaHHSI TpOrpaMHOro 3a0e3MEeUYeHHsI € Kpu-
TUYHUM €TaroM >XKUTTEBOTO LMKIY po3pooku IC Ta ii
MOJYJIiB, 110 JO03BOJISIE BMSIBUTUM HEHOJIKM B JIOTilli,
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MepeBipUTU BiANOBIAHICTb (DYHKLIOHALY OYiKyBaHUM
BUMOTaM, a TaKOX OLIHUTU CTAOIbHICTh pOOOTU CUCTE-
MU 3a pi3HUX YMOB.

IMpaue3natHicTh 3aNMpONOHOBAHOI TEXHOJIOIil aBTO-
MAaTH30BaHOTO TecTyBaHHsS momyiiB IC Oyma mociimke-
Ha Ha MPUKJIAJi TECTyBaHHsI BeO-3aCTOCYHKIB (30Kpema,
iHTepHeT-MarasuHiB). byno po3pobiieHo cepilo TecTo-
BUX CLIEHApiiB, SKi MOKPUBAIU KIIOYOBI KOMIIOHEHTU
KJIIEHTCHKOI Ta CEPBEPHOI YACTUH CUCTEMU €CTYBAHHS.
TecTyBaHHSI OXOIUIIOBAJIO SIK OKPEMi €JIeMEHTU iHTep-
delicy, Tak i MOBHOIIHHI JIAHIIOTU Aill, TOYMHAIOYU 3
aBTOpHU3allil KOPUCTYBaya Ta 3aBEPIIYIOYU TE€HEpPALi€lo
3BITiB i aHAiI30M BUSIBAEHUX MOMUJIOK.

SAKicTb pesynbraTiB poOOTH 3alpPONOHOBAHOI TeEX-
HOJIOTil OLIHIOBAJIACh HA OCHOBI CTAHIAPTHUX METPUK
B Tajly3i po3poOKM BeO-3aCTOCYHKIB, 3 YpaxyBaHHSIM
0CcOo0MBOCTEN (DYHKIIOHYBAHHS TECTOBAHUX MOMYJIiB.
OcHoBHa yBara npufiisiiacs ouiHui (GyHKIiOHATbHOT
KOPEKTHOCTI, CTabiIbHOCTI pOOOTH, IIBUIKOIII, Oe3MeKn
Ta 3pY4YHOCTi BUKOPUCTAHHS.

Byno 3pilficHeHO TOpPiBHSIHHSI PE3yabTaTiB Py4YHOIO
TECTyBaHHSI Ta TECTYBAaHHS BeO-IOAATKIB TUIMY <«iHTep-
Her-Mara3uH» (https://tochkazp.com.ua), HaBegeHUX B
po6orti [14], 3 pe3yabraTamMmu TeCTyBaHHSI BeO-caliTiB 3
BUKOPUCTAHHSIM 3alpPOIOHOBAHOIO TECTOBOro (Hpeiim-
BOpKy Sitetest, 3aco6iB Sitecore CMS Ta reHepaitii Tec-
TOBUX Cli€HapiiB. Bu3HauyeHO, 110 BUKOPUCTAHHS 3a-
MPOMOHOBAHOI TEXHOJIOTIi T03BOJISIE CKOPOTUTU BUTPATH
yacy Ha TeCTyBaHHS BeO-IOIATKY B cepeaHbomy B 10 pa-
3iB B MOPIBHSIHHI 3 PYYHUM TECTYBAHHSIM Ta NMPUOJIU3HO
Ha 20% B MOpPiBHSIHHI 3 KOMOiHOBAaHMM BUKOPUCTAHHSIM
reHepalii TECTOBUX CLEHApiiB i 3ac00iB (hpeiMBOPKY
Selenium.

Bynu Takox 3monenboBaHi BUMAAKOBI CrpoOu 3a-
BaHTAXWUTHU OaHi U TECTyBaHHsI 0e3 aBTopm3altii (y mux
BUTIA/IKAX cucTema nosepraa craryc 403 i3 moBimomiieH-
HSIM PO 3a00pPOHY AOCTYMY).

3acTtocoBaHa CTpaTeris TeCTyBaHHs O3BOJWJIA BU-
SBUTU Ta YCYHYTU PSNl HEOJIKiB HA PaHHIX €Tamax po3-
pobxu, a TakoX copMyBaTH YSBJIEHHS TPO pPeabHy
CTa0UIbHICTh 1 HAAINHICTh (DYHKIIOHYBaHHSI TE€CTOBAHUX
MOLYJIB.

BucHoBKH

B crarti HaBeneHO pe3ysbTaTh pO3pOOJIEHHS Ta J0-
CJIIIDKEHHSI TEXHOJIOTii aBTOMAaTU30BAaHOTO TeCTYyBaHHSI
NPOrpaMHOro 3abe3neyeHHs: MOyJiB iH(opMaliiitHUX
CUCTEM.

JocnimkeHo pi3Hi TUMU Cy4aCHUX TEXHOJIOTil aBTO-
MaTu3allil TeCTyBaHHsI, 30KpeMa, TeCTOBi (peiliMBOpPKHU,
110 HAUOUIbII MOIKUPEHO BUKOPUCTOBYIOTHCS JIJISI ONTU-
Mi3alii mpolieciB TecTyBaHHS BeO-3acTocyHKiB IC.

Jlo Haiibinbll BaXKJIMBUX 3aBIaHb peaizallii 3ampo-
TMOHOBAHOI TEXHOJIOTIi CJIiJl BITHECTU: PO3POOJIEHHS CXE-
MM TeHepallil TECTOBUX CLEHApPiiB Uil aBTOMATUYHOTO

62

tectyBaHHs1 [13 moayniB IC (Ha mpukiazai Be0-caiTiB BU-
3HAUYEHOI MPeaIMeTHOI 001acTi); PO3POOIEHHST TEXHOJOTI1
onTumizauii NpoueciB TECTyBaHHS BEO-CAMTIB 3 BUKO-
PUCTAaHHSIM 3aIMPOTIOHOBAHOTO TECTOBOTO (hpeitMBOPKY
Sitetest Ta 3aco6iB Sitecore.

Hageneno cxemy moOymoBU Ta BUKOPUCTAHHS Iia-
OJIOHIB aBTOMAaTU30BaHOTO TECTYBaHHS BEO-3aCTOCYHKIB
IC (mnst KOHKPETHOI MTpeIMeTHOI 00J1acTi).

Po3rmisiHyTO MOXJIMBICTH ONTMMI3aLil NpoLeciB Tec-
TyBaHHS BeO-caliTiB 3 BUKOPUCTAHHSIM CIlieliajli3oBa-
HOro TECTOBOTO (hpeiiMBOPKY Ta iHCTPYMEHTIB CUCTEMU
KepyBaHHSI KOHTeHTOM Sitecore CMS.

ApxiTeKkTypa 3ampornoHOBAHOTO TeCTOBOTo dpeiitm-
BOPKY Sitetest MiCTUTh TaKi OCHOBHi 1Iapu:

— sapo (Framework Core), 1110 3aa€e KoH®irypaiiito
BeO-npaiiBepa Ta CyKynHiCTh KOHGIrypauiliHi Ki1acis;

— map SpecFlow Tests, mo map wmictuth feature-
daiiyii Ta iMITJIEMEHTAIlil0 KPOKiB JUIST HUX;

— TECTOBY MOJE€Jb, L0 MICTUTh MONYJb CTOPiHOK,
110 TOTIOMATa€ iHKarCyIloBaTh poOOTY 3 OKPEMUMH eJie-
MEHTaMU CTOPiHKU, 103BOJISIE 3MEHIIUTHU PO3MIp KOay Ta
MOJIETIIUTU MOTO MiNTPUMKY, Ta CEPBICHUII KOMIOHEHT
(Page Service), 110 MiCTUTb KJ1acH, SIKi BiIMOBimamOTh 3a
MepeBipKU i B3AEMO/IiI0 3 e1eMEHTAMU CTOPiHOK;

— 1ap Sitecore, 11O BiANOBiZa€e 3a B3aEMOIiIO 3
Sitecore API Ta BUKOpUCTOBYETbLCS IJIs TECTYBaHHSI Mpa-
BWJIbHOCTI (DYHKUIOHYBAHHSI IOAATKY 31 CTOPOHU KOH-
TEHT- MEHeIXepa.

HaBeneHo moknamHuil onmuc TEXHOJOTII ONTUMIi3alii
MPOLIECiB TECTYBAHHS BeO-YalTiB 3 BUKOPUCTAHHSIM 3a-
TMPOMOHOBAHOTO (PPEMBOPKY.

ITpane3narHicTh 3anpoONMOHOBAHOT TEXHOJOTiT aBTO-
MAaTU30BaHOIO TecTyBaHHs moayiB 1C Oyna mochimke-
Ha Ha MpPUKJadi TeCTyBaHHS Be0-3aCTOCYHKIB (30KpeMa,
iHTepHeT-MarasuHiB). BuzHauyeHo, 110 BUKOPUCTAHHS
11i€l TEXHOJIOTI1 103BOJIsIE CKOPOTUTU BUTPATH 4Yacy Ha
TeCTyBaHHS BeO-101aTKy B cepeqHboMy B 10 pasiB B mo-
PiBHSTHHI 3 PyYHUM TeCTyBaHHSM Ta Mpubau3Ho Ha 20%
B NIOPiBHSIHHI 3 KOMOIHOBAaHUM BUKOPUCTAHHSIM reHepa-
11ii TeCTOBUX ClieHapiiB i 3ac00iB (ppeitmBopKy Selenium.
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