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PE®EPAT

OO0csr noscHIOBaILHOI 3anucku: 94 cTOpiHOK, BKIOYatouu 21 imocTparlii,
0 Tabnuip, 2 qonatku, 17 mKepesn 3rigHo 3 TEPeiKoM IMOCUIaHb.

006’ext nociimkenns: Cucrema apTomaru3oBanoro TectyBands REST API
Ha OCHOBI (peiimBopky Cucumber.

Mera  kBamidikamiinoi  pobotu:  Po3pobOka  ¢peliMBopky — aid
aproMarn3oBaHoro tectyBaHHd REST APl 3 BukopucranHsmM MoBH
nporpamyBaHHsi JavaScript Ta iHcTpyMeHTiB Cucumber.js, Node.js, npm, 1o
3a0e3nedye  MiABUIICHHS  MNPOAYKTUBHOCTI Ta  AKOCTI  MPOTrPaMHOTO
3a0e3MeueHHs.

Metonu nociipkeHHs Ta anaparypa: BukopuctaHo METOAM JUCKPETHOI
MaTeMaTHUKHA, Teopii WMOBIPHOCTEH 1 CTAaTUCTUKH, METOJM ONTHUMI3allii Ta
MaIIMHHOTO HABYaHHA JJIA aHali3y, MOJEIIOBAaHHS Ta ONTHMI3allii TECTOBUX
crieHapiiB. Po3poOka 3ilicHIOBaiach 3 BHKOPUCTaHHSIM iHCTpyMeHTiB Visual
Studio Code, Git, GitLab.

OcCHOBHI KOHCTPYKTHBHI, TEXHOJIOTIYHI ¥ TEXHIKO-EKCILTyaTarliiHi
XapaKTEepPUCTUKHU Ta ToKa3HUKHU: CrucTeMa 3a0e3reuye aBTOMaTUYHE BUKOHAHHS
TeCTiB, TeHepallito 3BitiB, iHTerpamito 3 CI/CD mnpomecamu, MiaATPpUMKY
iH(opMalliitHOT O€3MeKH Ta CyMICHOCTI 3 PI3HUMU CEPEAOBUIIIAMU PO3POOKHU.

[IpakTiuHe 3HaYeHHSI poOOTH Ta BUCHOBKU: 3aMpONOHOBAHUIN (PpeiiMBOPK
J03BOJISIE 3HAYHO 3MEHILIUTH Yac, HEOOXIAHWM AJi1 TECTyBaHHs, 3a0€3MeYUTH
BHUCOKY SIKICTb MPOTpamMHOrO 3a0e3NedYcHHS Ta aBTOMATHU3YBAaTH TPOIECH
tectyBaHHsa. CHcremMa MoOXe OyTH BHUKOPUCTAHA B PI3HUX Taly3sx s
TECTyBaHHSI BeO-I10JaTKiB, MOOUIBHUX JOJATKIB Ta IHIIMX MPOrPaAMHUX
MIPOJTYKTIB.

KimouoBi cnoBa: ABTOMATU30OBAHE TECTYBAHHS, REST API,
CUCUMBER, CUCUMBER-HTML-REPORTER, JAVASCRIPT, NODE.JS,
TECTOBI CLIEHAPII, CI/CD



ABSTRACT

Scope of the explanatory note: 94 pages, including 21 illustrations, O tables,
2 appendices, 17 sources according to the list of references.

Object of research: System of automated testing of REST API based on the
Cucumber framework.

Purpose of the qualification work: Development of a framework for
automated testing of REST API using JavaScript and tools such as Cucumber.js,
Node.js, npm, aimed at increasing productivity and software quality.

Research methods and equipment: Methods of discrete mathematics,
probability theory and statistics, optimization methods and machine learning
were used for the analysis, modeling, and optimization of test scenarios. The
development was carried out using Visual Studio Code, Git, GitLab tools.

Main constructive, technological, and technical-operational characteristics
and indicators: The system ensures automatic execution of tests, report
generation, integration with CI/CD processes, support for information security,
and compatibility with different development environments.

Practical significance of the work and conclusions: The proposed framework
significantly reduces the time required for testing, ensures high software quality,
and automates testing processes. The system can be used in various fields for
testing web applications, mobile applications, and other software products.

Forecast assumptions about the development of the research object: Further
development of the framework involves integration with new tools and
technologies, expanding functional capabilities, improving the user interface, and
enhancing system performance.

Keywords: AUTOMATED TESTING, REST API, CUCUMBER,
CUCUMBER-HTML-REPORTER, JAVASCRIPT, NODE.JS, TEST
SCENARIQS, CI/ICD
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CIIMCOK YMOBHUX IIO3HAYEHD

API (Application Programming Interface) - Intepdeiic nporpamyBaHHS 101aTKIB
BDD (Behavior-Driven Development) - Po3po0ka, kepoBaHa MOBETIHKOO
CI/ICD (Continuous Integration/Continuous Deployment) - be3snepepsua
iHTerpauist/be3nepepBHe po3ropTaHHs

IDE (Integrated Development Environment) - IdterpoBaHe cepeaoBHILe
PO3poOKHU

npm (Node Package Manager) - Menemxep naketiB it Node.js

REST (Representational State Transfer) - [lepenaua crany npeacTaBiecHHs
JSON (JavaScript Object Notation) - Horarrist 00'extiB JavaScript

CSV (Comma-Separated Values) - 3nauenns, po3aiieHi KoOMaMu

HTML (HyperText Markup Language) - MoBa po3MIiTKH T1IIepTEKCTY

XML (eXtensible Markup Language) - Po3miiproBaHa MoBa pO3MITKH

JS (JavaScript) - Mosa nporpamyBanns JavaScript

Git - CucreMa KOHTPOJTIO Bepciid

GitLab - Beb-cepBic i criibHOT PO3pOOKH MPOTPAMHOTO 3a0€3MEUCHHS, 110
BUKOpHUCTOBYE Git 1711 KOHTPOJIIO BEpCiid

Log4js - bibmioTeka Jij1st TIOTyBaHHS B CEPEIOBHMILI BUKOHAHHS JavaScript
Allure - ®peiiMBOpK 17151 CTBOPSHHSI 3BITIB PO TECTYBaHHS

VSCode (Visual Studio Code) - InrerpoBaHe cepeaOBHIINEC PO3POOKH
MPOTPaMHOT0 3a0e3NeYeHHS

SUT (System Under Test) - Cuctema, 1110 TECTYETHCS

TDD (Test-Driven Development) - Po3po0ka gepe3 TecTyBaHHS

UAT (User Acceptance Testing) - [IpuiimaiibHe TeCTyBaHHS KOPUCTyBava



BCTYII

BaxxnuBuM erarom KUTTEBOTO LUKIY PO3POOKHU MPOTrpaMHOr0 3a0e3MeUeHHs €
nepeBipka MoOro mpane3gaTHOCTI Ta BIANOBIAHICTH BCTAHOBIIEHHMM BUMOTaM.
ABTOMAaTH30BaHE TECTYBAaHHS, HA BIAMIHY BiJ] py4HOT0, MOTpeOye MEHIIIE Yacy i
JIOJICBKUX PECypCiB, 10 pOOUTH CTBOPEHHS CHUCTEM JJIsI MOTrO aBTOMATH3allii

AKTyaJIbHUM 3aBAaHHSM.

[lin 4Yac aBTOMAaTHW30BaHOTO TECTYBAaHHS BHUKOHYIOTHCS TECTOBI CIEHapii,
pe3yJIbTaTH SIKUX MOPIBHIOIOTHCS 3 OUIKYBaHMMHU. Benuka yBara npuiuiserscs
CTBOPEHHIO TaKUX CIIEHapliB, MO0 OXONUTH BCI MOXIIMBI BapiaHTU

BUKOPUCTAHHS MMPOTPAMHOTO 3a0€31EUCHHS.

CremianizoBaHi 1HCTPYMEHTH Ta CHCTEMH aBTOMAaTHM30BAHOTO TECTYBaHHS
J03BOJISIIOTH BUKOHYBATH niepeBipKu. Lli cuctemu Hajat0Th KOMIUIEKCHE PIIICHHS
JUIsL  TeCTyBaHHS, 3a0esneuyroud I1atgopMy st peanizaiii  mporecy
TECTyBaHHs, CEPEIOBUIIIE JJI TECTYBAHHS Ta apXiTEKTypHI PIIIEHHS JJIS OMUCY

CLIEHapiiB, IX Oopraxizaili, BAKOHAHHS Ta MEPEBIPKU PE3yJIbTaTIB.

ABTOMAaTH3aIlisl TECTYBaHHS € OJIHIE€I0 3 OCHOBHHX C(ep PO3BUTKY MPOTrPaAMHOTO
3a0e3mneuenns. 3rigHo 31 3BiToM «Pulse of the Profession 2019», OinbmIicThb
KOMaHJ BUKOPUCTOBYIOTh THYYKl 200 T10puHI METOI0IOT1T po3podku (Scrum,
Kanban Tomio). ¥ mnporeci rHydkoi po3poOKH BEJIIMKE 3HAYEHHS HAJA€ThCS
KOHTPOJIIO SIKOCTI, M0 3abe3nevyye MmBHUIKY Ta epekTuBHy podoty. Ilopsn i3
PYYHHUM TECTyBaHHSIM, KOMaH/IU BCE YaCTillle BHKOPUCTOBYIOTh aBTOMAaTH30BaHE
TECTyBaHHS, 110 CTPOIIY€ BUKOHAHHS TECTOBUX CIIEHApPIiB 1 3HAYHO 3MEHIIIYE
noTpely B py4YHOMY T€CTyBaHHI. ABTOMATHU3AaIlisl TECTyBaHHS JI03BOJISIE TIBUIKO
BUSBIISATU Je(EKTU MICIAS BHECEHHS 3MIH y KOJ, TOJAl SK py4YHE TECTyBaHHS

3aifHs10 O 3HAYHO OLIbIIIE Yacy.



MixHapomHa paga 3 KOHTPOJIO SIKOCTI  IPOrpaMHOro  3abe3nedyeHHs
(International Software Testing Qualifications Board) Bu3nauae aBTomatnzoBane
TECTyBaHHS SIK BUKOPHCTAHHS TIPOTpaM JJIS MIATPUMKH TECTYyBaHHS, TAaKUX SK
YIPaBJIIHHS TECTOBUMHM CLIEHAPISIMH, PO3pO0Ka TECTOBUX JM3alHIB Ta MEpeBipKa
pe3ynbTariB. ABTOMATH3allisi TECTYBaHHS JIO3BOJISIE KOMaHJaM IIBUAKO 1
MOBTOPHO BUKOHYBAaTH TECTH, IO OCOOJIMBO KOPUCHO JJisi PErpeciiiHoro
TECTYBaHHSI — MEPEBIPKU MPOTPAMHOT0 3a0€3MEeUeHHS Micsi MOaudiKaii s
BUSIBJIICHHS Je(ekTiB abo 3MiH y HeMOAW(PIKOBAHMX YaCTHHAX MPOTrpamMu

BHACJIIJIOK BHECEHUX 3MIH .



PO3/ILI 1. AHAJII3 IPEAMETHOT OBJIACTI TA TIOCTAHOBKA
3AJAY

1.1. 3araabHi BizoMocCTi ¢ npeaMeTHOI raay3i
1.1.1. OcHOBHI mixAX0aH 10 TECTYBAHHS

ABTOMAaTH3aIlis TECTYBaHHS MPOTPAMHOTO0 3a0€3MEUCHHS € OTHIEI0 3 KIIFOUOBUX
obnacteir cywyacHoi po3poOku. IcHye ©Oaratro MeTOAiB 1 TMIAXOMIB O
aBTOMAaTU30BAaHOI'O TECTYBAaHHS, Kl CHPSAMOBAHI Ha MIJBULIEHHS €()EeKTUBHOCTI
Ta SKOCTI TecTtyBaHHSA. Cepell HAMMNOIMMPEHIMMX ITAXOAIB MOXKHA BHILTUTH
BUKOPHUCTaHHSA (PpEeMBOPKIB Ha OCHOBI CIICHApIiB, KEPOBAHHX ITOBEIIHKOIO
(BDD), takux sik Cucumber, siKi JJ03BOJISIFOTH CTBOPIOBATH TECTOBI CIIEHAPii, 110

JIETKO YUTAIOTHCS 1 MATPUMYIOTHCS.

BiamoBinHo no kmacudikarii, aKy Brepiine 3anpornoHyBaB Maiik Kon y cBoiit
npari «Succeeding with Agile», cTpateriss aBTOMaTH30BaHOTO TECTYBaHHS
MOISETHCS Ha TP OCHOBHI PiBHi:
1. MoayabHe TeCTyYBaHHAI: Ha IIbOMY PIBHI MPOBOISTHCS TECTH OKPEMHUX
MOJTyJTiB IPOTrPAMHOTO 3a0€3MeUCHHS.
2. CepsicHe TeCTyBaHHS: IICH pIBEHb OXOILUTIOE TECTH cepBiciB abo API, ski
BUKOPHCTOBYIOTHCS VISl B3AEMOJIiT MIXK PI3HUMH YaCTHHAMU TIPOTPAMH.
3. TecTtyBaHHA KOPHUCTYBallbKOro iHTepdeiicy: Ha 1bOMY pIiBHI
MPOBOJIATBCS TECTHU, SIKI MEPEBIPSIIOTh KOPEKTHICTh POOOTH 1HTEpdeEcy

MpOrpamu 3 TOYKH 30py KOPHCTYyBaya.

Ili piBHI (QOpPMYIOTH KOHIEMIIO «IMipaMiid TECTyBaHHS», siIKa MOXKe OyTH
JIOTIOBHEHA BaplaHTOM MipaMmiiu, J€ KOXKEH HACTylNHUH piBeHb TECTIB,
MIOYMHAKYM 3 MOJYJIbHHX, PO3IIMPIOE TECTOBI CIEHApil NOMEPEIHIX PIBHIB 1

BKJIFOYA€ HOBI CLIEHAPIi IHTErpalii KOMIOHEHTIB CUCTEMH.

-10 -



Functional Tests (GUI)
* Developers & / QA team

API Tests
» Developers & / QA team

Integration tests
* Developers

Component tests

¢ Developers

Unit Tests
* Developers

Time

Cost / Effort

Puc. 1.1. — Po3mupena mojienb TeCTyBaHHS

KinbKicTh TECTiB Ha KOXXHOMY pIBHI TipaMmiay 3aJ€KHATh Big HOTO MicHs B
3arajpHId CTPYKTypi. BanuBuM acmekTom mipamiu € Te, o 13 3pOCTaHHIM
PIBHSI TECTYBaHHsI 30UIBIIYIOThCS 3yCHJUISL 1 Yac, HEOOX1AH1 aJig po3poOKu Ta
MIATPUMKNA TECTOBHUX ClIeHapliB. TecTM Ha BHUIIMX pIBHSAX MAalOTh 3HAYHY
KPUXKICTh, OCKUIBKM HaBITh HEBEIWKI 3MIHH B CHCTEMI MOXYTh MPHU3BECTH JI0
HEBIPHOTI POOOTH BEJIMKOI KIJTBKOCTI TECTIB. X04a OUIBIIICTh (PYyHKIIIOHATBHUX
TECTIB 3a3BMuYail Opi€eHTOBaHAa Ha iHTep(delc KOopuCTyBauya, TaKOro sK BeO-
cTopinku abo ¢opmu, ocoOnuBicTe TecTyBaHHs APl momsrae B ioro
0e3nocepeTHbOMY CHUIKYBaHHI 3a JIOMOMOTOK0 3amuTiB 0€3 BUKOPUCTAHHS

iHTepdelicy KopucTyBaya.

-11 -



1.1.2. BukopucTtaHus iHTerpauiiiHux (cepBicHuUX) MeTO/IiB

InTerpaniiine TectyBanHs ab0 CepBICHE TECTYBAHHS € MPOLIECOM, ITiJ Yac SIKOTO
MEPEBIPSIIOTHCS  B3a€EMOJIISI Ta B3a€MO3B'SI30K MIK PI3HUMH KOMIIOHEHTaMHU
CUCTEMH, a TAKOXK MPABUJIBHICTD iX 1HTETpaIrii.

3a3Buuyail el TUN  TECTYBaHHS  BUKOPUCTOBYETHCS I  IEPEBIPKH
¢ynkuionansHOCTI API cepgicy.

[HTerpaniiine TeCTyBaHHS CHOPSIMOBAaHE Ha IEPEBIPKY TOrO, SIK Pi3HI MOAYJl
MPAITIOIOTh K €JMHA CUCTEMA, @ TAKOXK Ha MEePEKOHAHHS, 1110 OKPEMO pO3po0IeH1
KOMIIOHEHTH MpalIO0Th Pa3oM MpaBUJIIBbHO, a iX 1HTEp(EHCH BIANOBIIAIOTH
apXITeKTypHOMY AM3ailHy CUCTEMH.

VY 1npoMy BHUJI TECTyBaHHsS OCHOBHA yBara MpPUJUISETHCS MEPEBIPI B3a€MOIi

PI3HMX CHUCTEM 3T1JHO 3 IPUHLIMIOM "KJI€HT-cepBep".

OpuHuyi: Metoaun, Knacu, Mogyni

TecT KOMNAeKT
doA()

Tect 1 .
YOPHWA ALK

Cucrtema: CknagHi onepaujii sanuT nepesipka
. Bianosigi
——+F———»| KiHueBa Touka 1 -

doA() doB()

System API S

YOPHWIA AWK
KiHuesa Touka 1 nepesipka

. Bignosigj
—] =  KiHUEeBa Toyka 2 —
OnpaujoBaHHa MocnigoBHICTL Bignpaeka

3anurty onepawji eignosigi

Puc. 1.2. KoMnoHeHTH, BKJIIOYEH1 y MPOIIEC CEPBICHOTO TECTYBAHHS.

bararto icHytouux pimieHp He 3a0€3Me4yI0Th JOCTaTHbOI THYYKOCT] y CTBOPEHHI
Ta MIATPUMII TECTOBUX CIEHApliB, [0 MOXE MPU3BECTH O 3HUKECHHS

edeKkTuBHOCTI TecTyBaHHS. KpiM TOro, HEOOXIAHICTH PYYHOrO HAINKUCAHHS
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BEJIMKOI KIJTBKOCTI KOAY JJIi TECTIB MOJXKE CTAaTH IMEPEIIKOJOK IS IXHBOTO

LIMPOKOTO BUKOPUCTAHHS.

IIporpama npu3HayeHa JJIsi BUKOPHUCTAHHS B Tally3l pO3pOOKH IPOTPaMHOIO
3a0€3IeueHHsI, 30KpeMa JIJIg TeCTyBaHHS BeO-70/1aTKiB, MOOIIBHUX JIOJATKIB 1
cucteM OOMIHY aaHuMH. BoHa 1o3Boisie 3a0€3M€YMTH BHUCOKY SKICTh Ta
HAJIIHHICTh MPOTPAMHOTO 3a0€3MEUCHHS MUIIXOM aBTOMATH3allli IPoIecy

tectyBanHs1 APL.

V3aransHeHo kaxyuu, API 3a0e3neuye KoMyHIKaIil0 MK IBOMa CUCTEMaMU

Request
URL.: http://someurl.api.com/price?=150
Method: Get
Get, Put, Post,
Delete
> —_—
l l JSON/XML
+ — ] '
Client API Database
Response
K
"item™:"2",
Ilpricell: n 1 50",
"availability":"in stock"
1l

Puc. 1.3. Y3aranbaena crpykrypa REST API.

Ak BUOHO, MK KIIEHTOM 1 CepBEpOM BiOyBaeTbCs OOMIH 3alHUTAMM Ta
BIAMOBIAMHU. XoOYa KIIEHT 1 CEpBEpP MOXKYTh MaTH OyIb-IKy MOBY

nporpamyBanHsa, npore HTTP € npoTtokonoMm, sIKWii BUKOPUCTOBYETHCS IS
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nepefavi nux moBimomiieHb. Llelt 3pa3ok B3aeMojii 3amuTy Ta BIAMOBIAL €

OCHOBHMM npuHuunoM podotu REST API.

1.1.3. Ouinka B3aemojii yepe3 TeCTYBaHHSI KOHTPAKTIB

CydvacHi opranizaiii po3poOJsiOTh Ta IHTETPYIOTh OKpPEMi CEpBICH B €IUHY
cuctemy. Po30UTTS cucTeMH Ha HEBENIMKI CEpBICH Nependadyae B3aeMOAII0 LUX

CEpBICIB Yepe3 YiTKO BU3HAUYEHI IHTEp(hEHCH.

[aTepdeiicu MK pi3HUMH J0oAaTKaMH MOXKYTb MaTH pi3HI ¢dopmaTd Ta
TexHoJorii. OnHuM 13 HaitnomupeHimux € Bukopuctanid REST ta JSON uepe3
nporokosn HTTPS. Takuii migxig nepeadadae HasSBHICTh IMOCTavajbHHUKA Ta
cnokuBada. [locTayanpbHUK HaJa€ JIaHi CIOKHMBAadaM, B TOM Yac SK CIOKHBAY

00po0JIsie i TaHi.

VY cBiti REST, mnocrauansuuk ctBoptoe REST API 3 ycima HeoOxigHUMU
KIHIIEBUMH TOYKaMH, a CTI0KHBa4 BUKOPUCTOBYE 11e AP nist oTpumMaHHs JaHUX
a0o 3xilicHeHHs 3MiH B 1HII1# ciyx01. KoHTpakT onucyerbest 3a jonomororo DSL

Ta BKJIIouae B cede onuc APl y Burisi ciieHapiiB B3aeMojii.

Cuenapii TecTyBaHHS KOHTPAKTIB B3a€EMOJIII - 1€ CIIeHapii, SKi BUKOHYIOTHCA 3
NEBHOIO MEPIOJIUYHICTIO Yy CHCTEM1 HENEepepBHOI 1HTEerpauii Ta NepeBipsSioTh
3alUTH JO pPEaJbHUX 30BHIIIHIX KOMIIOHEHTIB, II00 TrapaHTyBaTH, LIO iX

KOHTPAKT HE OYB 3MIHEHUH.

O0'ekTOM 3acTOCYBaHHS MPOTPaMU € PI3HOMAHITHI MPOTpaMHI MPOIYKTH, SIKi

MaroTh API 151 B3aemoii 3 iHIIMMH cucTeMaMu 200 KOMIIOHeHTaMu. Lle MoxyTh
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OyTH SK BHYTpIIIHI CUCTEMH KOMIIaHii, Tak 1 myOJiyHl CEepBICH, IO HAMAIOTh

CBOIM KOPHUCTyBadyaM MOXJIMBOCTI JiIs iHTerparii uepe3 API.

1.1.4. Po3rasja apXiTeKTypHHX pilieHb y ¢ppeiiMBOpKax 1JIA

ABTOMAaTHU30BaHOI'0 TECTYBAHHA

bararo icHyrouux pimens s aBTomaru3aiii rectyBants REST API 6azyroTses
Ha pi3HUX ¢peirimMBopkax, Takux Ak Selenium, JUnit, TestNG, ta inmux. Boru
MalOTh CBOi IepeBard 1 HEJOJNIKH, aje He 3aBXIW MOXYTh 3a0€3MeunuTH

JOCTATHIO THYYKICTh 1 IPOCTOTY BUKOPUCTAHHS JIJ1sl TecTyBaHHs APL.

OpeliMBOPKM aBTOMATHU30BAHOI'O TECTYBAHHS, 110 0a3ylOThCs Ha apXiTEKTypi
CIleHapiiB KepOBAaHMX ITOBEIIHKOI, € HAWOUIBII PO3IMOBCIOHKECHUM ITiIXOI0M,
CIPSIMOBaHUM Ha aHaJli3 NPUYMHHO-HACIIIJIKOBHUX 3B'SI3KIB y cucTeMl. OCHOBHOIO
METOK Takux (PPEUMBOpPKIB € HaJaHHS 3PYYHOrO IHCTPYMEHTAapilo SK IS
PO3pPOOHUKIB, TaK 1 JUIsl 1HKEHEPIB 3 TECTYBaHHS, a TaKOX JJIs YIPaBIIHHS B
kommanii. Lle mocsiraeThcs 3a paXyHOK BHUKOPHUCTAHHS 30BHINIHIX MOB OMHCY
CIIeHapiiB TECTyBaHHA, SKi HAraayloTh MNPUPOJHY MOBY, 1 SKi (PperMBOpPK
nojayibiiie 00poOJsie i TeHepalli MporpaMHOro KOJy TECTOBUX CIICHApIiB.
["'0710BHUM HEZI0JIIKOM TAaKOTO MiJIX0/1y € HEOOX1AHICTh BMIHHS IPOrPaMyBaHHS y
TECTYBAJIBHUKIB, a TaKOXX HEOOXIAHICTh CTBOPEHHs JOJATKOBHX CIICHAPIiB

TCCTYBAHHA Ha MOBI IMporpaMmyBaHH:.

['OopuaHi GpeMBOPKHM aBTOMATH30BAHOTO TECTYBAaHHS MOENHYIOTh y €001
PI3HOMaHITHI apXITEKTYpHI Ta MiIX1H1 PIIIEHHS JJIs OTHCY TECTOBHUX CIIEHAPIIB,
0 HalKparie BiOOpaKaroTh MPOIECH TECTYBaHHS KOHKPETHOTO Oi3Hecy.
CtBOopeHHsT Takux (pEHMBOPKIB MOXe OyTH CKIaJHUM 3aBIAaHHSM, aj¢ BOHH

HalilepeKTUBHIIIIE BUPIIIYIOTh 3aBAaHHS TECTYBaHHS.
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XapakTepHOIO PUCOI0 OyAb-SIKUX (PPEUMBOPKIB aBTOMATU30BAHOTO TECTYyBaHHS
€ mporec poOOTH PpelMBOPKY, KOJHU CIIeHapli TeCTyBaHHS 3aBaHTAXYIOThCS 3
MEBHOTO JDKEpesa, KPOKHM BHUKOHAHHS CIIEHApiiB BIIOYBAIOTHCA B TEBHIN
MOCJIIIOBHOCTI 3 BHUKOPUCTAHHAM JIOAATKOBOI 1H(opMmarlii, a QpeiMBOpK
yIOpaBIsie TPOTPAaMHUM 3aCTOCYHKOM Ta TEpeBipsi€e pe3yibTaTd BUKOHAHHS

TECTOBHX CIICHAPIiB.

e /_
cueHapii N
dpeitMBopk !
TeCTyBaHHA i MporpamHuit
> aBTOMaTW30BaHOro ¢
@ 3aCTOCYHOK
¢ TECTyBaHHSA N
et o S =
KOHdirypauii 4
A 4
popatkoBa |—=|ff------"-""""""""""---* [eTtanizoBaHi
mMeTagara pesynsraTtu
TECTYBaHHSA

Puc. 1.5. 3pa3zkoBa cTpykTypa GperMBOPKY Il aBTOMATH3allii TECTyBaHHS

Ha croroanimHiil 1eHb ICHY€ 3Ha4HA KUIBKICTh 1HCTPYMEHTIB, SIKi1 103BOJISIOTh
aBromaTtusyBatu tectyBaHHd API. IIpote, 6arato 3 HUX BUMAararTh rJTMOOKUX
3HaHb Yy MpoOrpaMmyBaHHI ab0 He 3a0e3MeyyroTh JOCTATHBbOI I1HTErpamii 3
CY4YaCHUMHU METOJIOJIOTISIMU PO3POOKH MPOrpPaMHOTO 3a0€3IMEeUEHHSI, TAKUMHU SIK

Agile.
OnHi€ero 3 TOJOBHUX MpoOJeM € HEOoOXIJHICTh 3a0€3MEeUCHHS] BUCOKOI SIKOCTI

TECTyBaHHs IPY MIHIMAJIbHUX BUTpAaTax 4yacy 1 pecypcis. BaxinBoro 3a1adero €

po3p061<a CHUCTCMH, IKa § A03BOJIAJIa TCCTYBAJIbHUKAM HIBHAKO 1 JIETKO
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CTBOPIOBATH TECTOBI CLIEHapli, IHTErpyBaTH iX 3 IpolecoM Oe3nepepBHOI
iaTerpaii Ta goctaBku (CI/CD) 1 oTpuMyBatu 3p03yMisi 3BITH PO PE3yNIbTATH

TECTYBaHHS.
1.1.5. Cy4acHi migxoam 10 aBToMaTHU3allii TeCTYBAHHSA

Hapaszi, y cBiTi po3poOKH MpOorpaMHOTO 3a0e3MeUYeHHSI CIOCTEPITaEThCS
PO3LIMPEHHS IHCTPYMEHTIB Ta M1JX0/IB 10 aBTOMATH3allli TECTyBaHHS.

InTerpaniss 3 CI/CD: 3apa3 aBTOMaTH30BaHE TECTyBaHHSA CTA€ HEBIJ €MHOIO
gactuHOW mporecy Continuous Integration (CI) ta Continuous Deployment
(CD). InctpymeHTH aBTOMAaTHM30BaHOrO TecTyBaHHs i1HTerpyiotbes 3 CI/CD
maTpopMaMu, 00 aBTOMATHYHO BUKOHYBATH TECTHU IIPHU KOXKHIN 3MiHI B KOJ1

Ta aBTOMaTUYHO PO3TOPTaTH HOBI BEPCii MPOrpaMHOTo 3a0€3MeYeHHS.

TectyBanHsI 3 BHKOPHUCTAHHSAIM Bi3yaJlbHMX eJeMEHTIB: 3acTOCYBaHHS
IHCTPYMEHTIB, SIKI JO3BOJISIIOTH TECTYBaTH 1HTEep(deiic KopucTyBaya Ha piBHI
BI3yaJIbHUX €JIEMEHTIB, HAOMpa€e MOMySIpHOCTI. Taki IHCTPYMEHTH J03BOJIIOTh
NEepeBIpATH BUIJISLA 1 TOBEIIHKY €JIEMEHTIB 1HTepdelcy, 0 CHIpOoILye

TecTyBaHHs ckilagHux Ul-KOMIOHEHTIB Ta 3a0e3nevye OiIbIIy TOUHICTb.

TecryBannss API: CyvacHi miaxoau A0 TECTYBaHHsS BKIIOYAIOTh IIMPOKE
Bukopucrtanusa TectyBanHs APl. API tectyBanHs 103BOJIsiE€ IEpEBIpUTH pOOOTY
API 6e3 HeoOXI1THOCTI 3aIyCcKy MOBHOTO 1HTEep(eiicy kopucTtyBaua. Lle poOuTh

TECTyBaHHS OUIbII IIBUJIKUM 1 €pEKTUBHUM.

TectyBanHsi MOOIIbLHMX H0AATKIB: 3 OISy Ha 3pOCTaHHS MOMYJISIPHOCTI
MOOUTPHUX JIOJIaTKIB, CYy4YacHI TIJAXOAW JO aBTOMaTu3alli TEeCTyBaHHS
BKJIFOYAIOTh IIMPOKE BUKOPUCTAHHS 1HCTPYMEHTIB JJisi TECTYBaHHS MOOLIBHUX
nonatkiB. 1[I 1HCTpyMEHTH [103BOJSIIOTH aBTOMATH3yBaTH  TECTYBaHHS
(YHKITIOHATIBLHOCTI, BUTJISAY Ta IPOAYKTUBHOCTI MOOIJTBHUX J0JIaTKIB HA PI3HUX

maTgpopMax Ta NpUCTPOsIX.
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BukopucTaHHsl IITYYHOr0 iHTeJeKTy Ta MalIMHHOIO Hap4yaHHs: CyuacHi
MIIXOAW JO aBTOMAaTH3allli TECTyBaHHS BKJIOYAIOTh B ce0€ BUKOPUCTAHHS
MITYYHOTO 1HTENEKTYy Ta MAIIMHHOTO HAaBYAHHA AJI1 aBTOMAaTHYHOIO aHaJi3y
TECTOBUX PE3YJIbTATIB, BUSBICHHS N€(PEKTIB Ta HaBITh ABTOMATUYHOI reHeparlii

TECTOBHX CIICHAPIiB.

[i miaxomu m0 aBTOMATH3allli TECTyBaHHS CHPSIMOBAHI HA IMiJABUIICHHS
e(EeKTUBHOCTI Ta SKOCTI TPOIIECY PO3POOKH IPOTpaMHOro 3abe3IeUeHHs,
3MCHIIICHHSI Yacy Ha TECTyBaHHS Ta 3a0€3MCUCHHS IIBUAKOTO BUSBICHHS 1

BUIIPABIIEHHS Je(EKTIB
1.1.6. BaxauBicThb i nepeBaru aBToMaTu3aiii TecTyBaHHs

ABTOMAaTH3aIlisl TECTYBaHHS B Cy4acHI po3poOIli IpOrpaMHOro 3a0e3MeYeHHs €
BAXJIMBUM €TaroM, SKUW BIAIrpae KIOUYOBY pPOJb Yy 3a0e3MeyYeHHl SKOCTI

MPOAYKTY Ta MPUCKOPEHH1 MPOIIECY PO3POOKU

IixBuIeHHs MBUAKOCTI TeCTYBAHHA: ABTOMATHU3allisl TECTYBaHHS J103BOJISIE
3HaYHO MPHUCKOPUTH MNPOLEC TECTyBAaHHS MOPIBHAHO 3 PYYHUM TECTYBaHHSM.
ABTOMAaTH30BaH1 TECTU MOXKYTh OYTH 3aITyIICHI IIBU/IIE Ta BUKOHAHI B IEKLIbKa
pa3iB IIBU[IIE, IO O03BOJIAE PO3POOHHMKAM OTPHUMATH IIBHUIKY 3BOPOTHIO

1H(pOpMAaIIIIO PO SAKICTh KOJY.

30iblIeHHs] TOKPUTTS TeCTYBAHHS: 3aB/SKM aBTOMATH3allli TECTyBaHHS
MO>XHAa 3HAQ4YHO 30UIBIIMTH MOKPUTTA (PYHKIIOHATBHOCTI MPOAYKTY TECTaMH.
ABTOMAaTH30BaHl TECTH MOXYTh OyTH JIETKO MacIiITaboOBaHI 1 BUKOHYBATHCS

BEJIMKOIO KIIBKICTIO pa3iB 0€3 3HAUHOTO 3aTPUMKH.

BusiBjiennsi nedekTiB Ha paHHIX eramax: ABTOMaTH3allisl TECTyBaHHS

J03BOJISIE BUSABIISITH J€(DEKTH Ta IOMUJIKM B KOJI1 HA paHHIX eTarnax po3poOku. Lle
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JO3BOJIAC pO3pO6HI/IKaM BHUIIPABJIATH HpO6HCMI/I MBUAIIC Ta 3MCHIIYE BUTPATH

Ha BUIIPABJIEHHS Ae(EKTIB Ha MI3HIMINX eTanax.

3MeHIIeHHA JIACHKOro GakTopy: ABTOMaTHU30BaHI TECTU BUKOHYIOThCS 0€3
y4acTi JIIOJWHHU, IO 3MEHIIYE BIUIUB JIOACBKOrO (PakTOpy Ha pe3yibTaTu
TecTyBaHHA. lle 103BoNsi€e YHHKHYTM TIOMWIOK, IIOB'SI3aHUX 3 BTOMOIO,

HEJI0ATICTIO UM HETPAaBUILHUM BUKOHAHHSIM T€CTOBHX CIIEHAPIiB.

Exonomis yacy i komriB: Xoua BliepeyKeHHsI Ta NIATPUMKA aBTOMaTU30BaHUX
TECTIB BHUMAara€ INEBHUX 3aTpaT Ha IOYAaTKOBY pPO3pPOOKY, BOHU J03BOJSIOTH
€KOHOMHTH 4Yac 1 KOIITH HAa TPUBAJIOMY MPOMIXKKY dacy. Yac, BUTpaueHHl Ha

BUKOHAHHS aBTOMATHU30BaHUX TECTIB, 3HAYHO MEHIIIUM, HI’K HA PyYHI TECTH.

HinBuimenns  HagiifHOCTI  mporpamMHoro  3a0e3me4veHHsl:  3aBISKHU
CUCTEMAaTUYHOMY Ta IOBTOPIOBAHOMY BHKOHAHHIO aBTOMAaTHM30BaHUX TECTIB
MOXHA MIABULIUTH HAIMHICTh MPOrPAMHOI0 3a0€3MEYeHHS, OCKUIbKHM BOHU
J03BOJISIFOTh BUSIBJIATA Ta BUIPABISTH Je(EKTH Ta MOMMIKU JO BHUILYCKY

MPOJIYKTY B €KCILTyaTallilo.
1.1.7. BucHOBKHM /10 po3aiity
MeTa BUKOPUCTAHHS aBTOMATH30BaHUX TECTOBUX (PpEHMBOPKIB BKITIOYAE:

— TlokpameHHsS TPOIYKTUBHOCTI Ta CHPOILIEHHS TMPOIECY PO3POOKH
TECTOBUX CIICHAPIIB IUIIXOM 3MEHIIICHHS 1X CKJIaIHOCTI.

— MOXIHBICTh TOBTOPHOTO BHUKOPUCTAaHHS TECTOBHUX CIICHApIiB JIA
MIPOBEICHHSI PErPECIHOTO TeCTyBaHHSI.

— 3abe3neueHHs CTPYKTYPOBAHOT METOJIOJIOTIT PO3POOKH i MiATPUMKU
LUTICHOCT1 AN3aifHy CUCTEMHU Ta 3MEHIIIEHHS 3aJIeKHOCTI BiJ] BUMIAKOBHUX

nedeKTIB.
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— HananHg HaglWHUX IHCTPYMEHTIB JJIsi BHUSBJIEHHS JeEKTIB Ta aHATI3y
iXHIX IPUYUH 3 MIHIMQJIBHOO YYaCTIO JIOJUHU.

— 3MEHIIIEHHS 3aJeXHOCTI BiJ eKCIepTiB Oi3HEeC-TOMEHY IIISTXOM
aBTOMATU30BaHOI peakKilii Ha 3MIHU YMOB T€CTYBaHHS Ta CEPEIOBHUILA.

— EdexkTuBHE BUKOPUCTAHHSA PECYPCIB ISl TECTYBAHHS CKIQIHUX CHCTEM Ta
HENEePEepPBHUM KOHTPOJIb 32 MPOIECOM TECTYBAHHS.

— CTBOpeHHS TECTOBUX CIICHApiiB I[UISIXOM TPOCTOTO  CKIIAIaHHS
MOCJTIJIOBHOCTEHN KPOKIB.

— MOXIHBICTh PO3MIUPEHHS (YHKIIIOHAIHHOCTI 1 HE3AICKHICTh BIJ
CTOPOHHIX MPOJYKTIB.

— JlerkicTp MIAKIIOUECHHS HOBHUX OIOMIOTEK 1 3amycK TECTIB depe3
KOMaHJIHUM PSAIOK.

— MoXIMBICTh TapaJIeTbHOTO 3aIMyCKy TECTIB, BUKOPHUCTAHHS Asserts 1
IpynyBaHHS 33 TECT-TAKETaMH.

— BuxopucTtaHHs mapanensHOTo 3aImyCcKy TECTiB.

— MOXIUBICTB ONUCY B3a€MO/IIT 3 yCiMa eIeMEHTaMH JI0IaTKy OJIMH pa3.

— EdexkTrBHE BHKOPHCTAaHHS 4Yacy JUISI TECTYBaHHS, a HE MIiATOTOBKH
TECTOBHX JAHUX.

— Kparte 3po3yMiHHS IPUYUH BUKHUIAHHS TECTIB.

— JlogaHo JIOTYBaHHS B TPOCGKT 3a JjornomMoror Lo0g4js, mo 1o3BoJsie
MOTUTATHCS 3aMOBHUKY (DiHATbHUM PArIOPTOM.

— Bukopucranus aoTamii 3 cucumber-html-reporter mist 3posyminoro

B1JI00pa’KE€HHS X0y /1 TecTy 0€3 TEXHIYHOTO OEKIpayHIy

1.2. Tlpu3HavyeHHS PO3POOKH TA rajay3b 3aCTOCYBAHHSA

[ToBHa Ha3Ba po3pobneHoi cucremu: «Po3pobka momaTky Juisi aBTOMATH3AIlii

tectiB REST APl Ha ocHoBi dpeiimBopky Cucumbery
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ABTOMAaTH30BaHe TECTYBAHHS: MPOLIEC BUKOPHUCTAHHS  CHEI[lali30BaHUX
IHCTPYMEHTIB 11 aBTOMAaTUYHOIO BUKOHAHHS TECTOBHMX CLEHApliB 3 METOIO
nepeBipku (PyHKITIOHATIBHOCTI TPOrPAMHOTO 3a0€3MeYeHHS.

REST API (Representational State Transfer Application Programming Interface):
apXITeKTYpHUN CTUJIb JUJIsl pO3pOOKH BeO-cepBiciB, sikuii Bukopuctoye HTTP

3aMUTH JJIS1 JOCTYIY 1 MaHIMyJIsIli BeO-pecypcamul.

Cucumber: ¢peliMBOpK sl aBTOMATH30BAHOTO TECTYBaHHS, KU MIATPUMYE
MOBEIIHKOBO-OpieHTOBaHy po3pobky (BDD) Ta po3Bosisie mucaTd TECTH Yy

BUIJISIII UATA0ENBHUX CLIEHAPIiB HA IPUPOHINA MOBI.
[IpnuriHY BUHUKHEHHSI HEOOX1AHOCTI PO3POOKH MPOTrPaMHOr0 3a0€3MEUEHHS:

— IligBuieHus e(hEeKTUBHOCTI TECTYBAHHS: ABTOoMarusaris
TECTYBAaHHS JI03BOJISIE 3HAYHO CKOPOTUTH 4Yac, HEOOXITHHM s
BUKOHAHHS TECTiB, MOPIBHSIHO 3 PYYHUM TECTYBAHHSIM.

— 3MEeHIIeHHS BUTpAT Ha TECTyBaHHSA: ABTOMAaTH30BaHI TECTH MOXYTh
BUKOHYBAaTHCh 0araTopazoBo 0€3 J10JaTKOBUX BHUTPAT, L0 J03BOJISE
3MEHIIUTH 3arajibHi BUTPATU HA 3a0€3MEYCHHS SKOCTI MPOTrPaMHOTO
3a0€e3MeYeHHS.

— TlokpameHHs SKOCTI mporpaMHOro 3abe3medeHHs: PerymspHe Ta
CUCTEeMAaTU4YHE BHUKOHAHHS aBTOMAaTHU30BAaHUX TECTIiB JO3BOJISIE
BUSBJIITH Ta yCYBaTH J1e(DEKTH HA paHHIX €Tanax po3poOKH.

— 3abes3reueHHs ~ OesmepepBHOI  iHTErpamii: ~ ABTOMaTH30BaHE
TECTYBaHHSI 1HTErPYEThCS B Tpoliec Oe3nepepBHOI 1HTErpaiii Ta
noctaBku (CI/CD), mo 103BOJsi€ MBUAKO MEPEBIPATH 3MIHU B KO1

Ta 3a0e3meuyBaTy CTaOUIbHICTh MPOTPAMHOT0 3a0€3MeUEeHHS.

Po3po6ka BeO-nomatkiB: TecryBanus REST API, sxe BukopuctoByeThCs AJs

B32€MOJIIT MK (DPOHTEHIOM 1 OEKEHIOM.
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Mo6ineH1 ponatku: IlepeBipka API, mo 3a6e3nedye ¢(yHKIIOHATBHICTD

MOOUJIBHUX JOIATKIB.
1.3. IliacraBa ajsi po3pooku

Bignosimno no OKX ta OIIIl, 3riHO HaBYaJbHOrO IUIAaHY Ta TrpadikiB
HABYAJIBHOTO TPOIECY, B KIHI[I HaBYAHHS CTYJEHT BUKOHYE KBai(ikarliiHy
poboty (mpoekt). Tema poOOTH Y3rOJKYETHCS 3 KEPIBHUKOM IPOCKTY,
BUITyCKAalO4Yol0 Kadeaporo, Ta 3aTBEpIKYETbCsl HakazoMm pekropa. OTxe,
mificTaBaMu Uit po3poOKH (BUKOHaHHS KBaidikaiiitHoi podoTtn) €: — OKX Ta
OIIII 3a nHampsimoMm miarotoBku 6.050101 «Komm’rotepHi Hayku»; — I'padik
HaBYAJIBHOTO TPOIIECY Ta HaBYAIBHHN TUIaH; — Haka3 pekTopa HarioHnansHOTO
TEXHIYHOT0 YHIBepcutety «/lHinpoBckka nomitexHika» Ne 350-c Bix 16.05.2024

p; — 3aBJIaHHS HA JUTUIOMHUIN MIPOEKT HA TEMY <.
1.4. IlocTaHoBKAa 3aBIAHHSA

MeTol0 CTBOpPEHHSI JOAATKy aBTOMAaTH30BaHOIO TECTYBaHHS Ha OCHOBI
¢bpeitmBopky Cucumber € miABUIIEHHS €(PEKTUBHOCTI TPOLIECY TECTYBAHHS
nporpamMHoro 3adesneueHHs1, 30kpema REST API, 3MeHlIeHHs: BUTpar yacy Ta
pecypciB, a TakoX 3a0e3MedYeHHs BHCOKOI SKOCTI KIHIEBOTO MPOAYKTY.
ABTOMaTH30BaHE TECTYBaHHsS JIO3BOJISE MIBUAKO 1 MOBTOPIOBAHO TEPEBIPATH
(yHKII10HAJIBHICTh CUCTEMH, 3HAXOAUTH AE(PEKTH HA PAaHHIX €Tanax po3poOKH Ta

3a0e3nedyBaTu cTabiIbHy poOOTY MPOTPAMHUX MPOIYKTIB.
O0'exTaMy CUCTEMU aBTOMATHU30BAHOTO TECTYBAHHS €:

— API kiH1IeB1 TOYKH, IO MiJISATAIOTH TECTYBaHHIO.
— TecroBi cueHapii, po3po06ieHi Ha ocHOBI (ppeiimBopKy Cucumber.

— TecToBi naHi, HEOOX1AH1 TSI IPOBEJACHHS TECTIB.
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— IHcTpymeHTH 1HTErpamii 3 cuctemMamMu Oe3nepepBHOT i1HTEerparii

(C1/CD).
Onuc cTpykTypH 00'ekTiB 1HGOPMAIIIITHOT CUCTEMH 1 MEepeiK MOKa3HUKIB

— API xianesi Touku: Buznauyarotbcsi URL, metoqu (GET, POST, PUT,
DELETE) 1 mapameTpu 3auTiB.

— TecrtoBi creHapii: CKIamalOTbCs 3 OMUCY TECTOBUX BUMAIKIB Y
BursiAl gysnkiioHanbHuX BuUMor (Given, When, Then), o nerko
YUTAKOTHCA 1 MIATPUMYIOTHCS.

— TecToBl AaHl: BKJIIOYAIOTh BXIJAHI Ta OYIKyBaHI pe3yJbTaTH, IO
BUKOPUCTOBYIOTBCS B TECTax JUIsl MEPEBIPKU KOPEKTHOCTI POOOTH
API.

— IHcTpymeHTH 1HTerpamii: 3a0e3nedyloTb aBTOMATUYHHMM 3aIlycK
TECTIB TPH 3MIHI KOy Ta CTBOPEHHS 3BITIB MPO pPeE3ybTaTh

TCCTYBaHHA.

Buxinna iHdopmariisi cHCTeMH aBTOMAaTH30BAaHOTO TECTYBAaHHS BKIIFOYAE 3BITH
PO pe3yJIbTaTh BUKOHAHHS TECTIB, IO MICTATH 1HQOPMALIIIO MPO NPOHEH] Ta
MPOBaJICH1 TECTH, 3HaWJIeH] Ae()EeKTH, Yac BUKOHAHHS TECTIB Ta 1HIII Ba)KJIUBI
MeTpuku. Lli 3BITHM J0O3BOJISIIOTH PO3POOHMKAM 1 TECTyBaJbHUKAM IIBUIKO
pearyBaTu Ha BUSIBJICHI MPOOJIEMH 1 MIATPUMYBATH BUCOKY SIKICTh MPOTPAMHOTO

3a0€3IeUeHHS.
1.5. Bumoru g0 nporpamMu a6o NporpaMHoOro BUpPooy
1.5.1. Bumoru 10 GyHKIiOHAJILHUX XapaAKTEPUCTUK

— CucreMa NOBUHHA MiATPpUMYBaTU aBToMaru3ailito recryBanid REST API

3 BUKOpHUCTaHHAM ¢peitmBopky Cucumber.
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— TloBuHHa 3a0e31euyBaTH MOKJIUBICTh CTBOPEHHS Ta BAKOHAHHS TECTOBUX
cuenapiiB ayist HTTP meronis GET, POST, PUT, DELETE.

— CucremMa wMae TeHepyBaTH 3BITH TIPO pe3yJbTaTH TECTYBaHHS 3
iH(opMaltiero Tpo MpoMeHI Ta IPOBaJeHI TECTH, a TAKOX MPO 3HANICHI
nedexTu.

— IloBuHHa 1HTErpyBaTUCS 3 I1HCTpyYMEHTaMu Oe3lepepBHOI 1HTerparii
(CI/CD), takumu sik JenKins, misi aBTOMaTHYHOTO 3aIyCKy TECTIB TPHU
3MiHI KOJY.

— CucreMa noBUHHA 3a0€3M€UyBaTH JIETKICTh HANAIITYBAHHS Ta MATPUMKH
TECTOBHUX CLIEHAPIiB 1 JaHUX.

— IHTepdelic kopucTyBaua TMOBHHEH OyTH 3py4YHUM Ta IHTYiTUBHO
3pO3YyMUIMM JUIsl 3a0€3MEUEHHS IIBUJAKOTO HaBYaHHS Ta €(PEKTHUBHOTO

BHUKOPUCTAHHSA CUCTCMU.

1.5.2. Bumoru 10 inpopmauiitHol 0e3nexku

CucremMa TMOBHHHA 33663H€‘-IYB8,TI/I 3axXUCT JaHHUX, IO BUKOPHUCTOBYIOTBLCS Ta

I'CHCPYIOTHCA Hi)l qacC TCCTYBAHHA, Bi)l HCC&HKHiOHOBaHOFO OOCTYILY.

TecToBi gaHi Ta pe3ynbTaTH TECTYBAHHsS MOBUHHI 30€piraTUCs y 3aXUIICHUX

CXOBHIIIaX 3 00OMEKEHUM JIOCTYTIOM.

Cucrema TIOBMHHA MIATPUMYBaTH  ayTeHTU(IKALiI0 Ta  aBTOPHU3ALIIO
KOPHUCTYBa4iB JJIsi KOHTPOIIIO JOCTYIy JIO TECTOBUX CIIEHApIiB Ta pe3yJIbTaTiB

TCCTyBaHHA.

Bci komyHikaiii Mk KOMIIOHEHTaMH CHCTEMH MarOTh OyTH 3amudpoBaHi s

3armo0iraHHs MEPEXOTUICHHIO TaHUX.
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Cucrema moBuHHA 3a0€3MeUyBaTH MOXJIMBICTh ayJuTy Aiil KOPUCTYBayiB Ta

BEJICHHS KYpHaJy 3MIH Ul BIICTEKEHHS ISJIBHOCTI.
1.5.3. Bumoru 10 cki1aay Ta napaMeTpiB TeXHIYHHMX 32c00iB

1. CucremMa moBWHHA MpallOBaTH HAa CEpBEpax 3 OMEPAIIHHOI0 CHUCTEMOIO
Linux abo Windows.
2. MiniManbH1 BUMOTH JI0 aapaTHOro 3a0e3MeYeHHs BKIIOYAOTh!
e [Ipormecop: Intel Core i5 abo exBiBaJICHTHHIA
e OmneparuBHa naM'siTh: HE MeHIE 8 I'b
e Xopctkuit nuck: He menie 500 I'b
3. Jlna 3abe3rmedueHHs MacmTaOOBAHOCTI Ta HAAIMHOCTI CHCTEMa IOBHHHA
HOiATPUMYBATH PO3TOPTAaHHS B XMApHHUX cepeloBuIIax, Takux sk AWS,
Azure, ado Google Cloud.
4. CucrteMa TmOBHMHHA 3a0e3MeuyBaTd MOXJIMBICTh TOPU3OHTAIBHOIO

MacmTaOyBaHHS JJis 00pPOOKH BEIMKO1 KUTBKOCTI TECTIB OJJHOYACHO.
1.5.4. Bumoru 10 ingopmaniiiHoi Ta MPOrpamMHoi CyMiCHOCTI

— Cucrema nmoBuHHa OyTH cymicHOO 3 pizHuMHU Bepcisimu REST API, mo
BUKOPHUCTOBYIOTHCS B TECTOBAHUX MPOTrpaMax.

— CucreMa OBUHHA MIATPUMYBATH THTETPAIIIIO 3 PI3SHUMHU 1HCTPYMEHTAMU
yIOpaBIIiHHS BepcisiMHu, Takumu Ak Git, s 3a0e3nedeHHs] KOHTPOIIIO
BEpCli TECTOBUX CLIEHAPIiB.

— Cucrema moBUHHA OYTH CYMICHOIO 3 PI3HUMU CEPEAOBHINAMH PO3POOKH Ta
tectyBaHHs, BKItouaroun IDE (manmpukian, Visual Studio Code, Intelli)
IDEA) ta cucremu ynpasiiHHs npoekramu (Hanpukian, JIRA, Trello).

— TloBuHHa 3a0e3reuyBaTH MOKJIUBICTH IMIIOPTY Ta E€KCIIOPTY TECTOBHUX
CIIeHapliB Ta JaHUX Yy cTaHJIapTu3oBaHuX ¢opmarax (Hampukian, JSON,

XML) nnst 3a06e31eueHHs] CyMICHOCTI 3 1HITUMU CUCTEMaMHU.
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— CucremMa TMOBMHHA MIATPUMYBAaTHU poOOTy 3 0OazamMu JaHUX, IO
BUKOPHUCTOBYIOThCSL UIsl 30€piraHHs TECTOBUX JAHUX Ta PE3yJbTaTiB,

BrItovaroun MySQL, PostgreSQL, MongoDB.

PO3/IL 2. MPOEKTYBAHHSI TA PO3POBKA IH®OOPMAIIMHOI
CUCTEMHA

2.1. ®DyHKuioHAJbHe NPU3HAYEHHS CHCTEMHU.

Cucrema aBromatusoBaHoro tectyBaHHs REST API Ha ocHOBi (ppeliMBOpKy

Cucumber npu3HaveHa /11 BAKOHAHHS HACTYITHUX OCHOBHUX (DyHKIIIM:
1. CrBOopeHHs Ta yNnpaBiiHHA TECTOBUMHU CLIEHAPISIMHU:

e Cucrema 3abe3neuye iHTEpQeEHc I CTBOPEHHS, pelaryBaHHS Ta

BUJIAJICHHS TECTOBUX CIICHAPIiB.

e TecToBi clieHapii CTBOPIOIOTHCS Ha OCHOBI miaxoy BDD (Behavior-

Driven Development) 3 Bukopuctanusim cunrakcucy Gherkin.
2. ABTOMAaTHYHE BUKOHAHHS TECTIB:

e (CucreMa J03BOJISIE ABTOMATUYHO BUKOHYBATH TECTOBI CIIeHapIi /It

REST API kiHIIEBUX TOYOK.

e [linTpumka BukoHaHHs TecTiB s pizHux HTTP meTonis, Takux sk

GET, POST, PUT, DELETE.
3. TI'enepairist 3BiTIB PO PE3yJIHTATH TECTYBAHHS:

e (Cucrema TreHepye JAETallbHI 3BITHM NP0 PE3yJbTaTH BUKOHAHHS
TECTIB, BKJIIOYAIOYW 1HQOpPMAIII0 MPO MPOHICHI Ta MPOBAJICHI

TECTH, 3HANJIeH] Ae(EeKTH, YaC BUKOHAHHS TECTIB Ta 1HII1 METPUKHU.
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4. Tarerpamis 3 CI/CD npornecamu:

e [linTpumka iHTETpali 3 iIHCTpyMeHTaMu Oe3mepepBHOi iHTEerpaiii
Ta JIOCTaBKH, TakKUMH SK Jenkins, 10 J103BOJsS€ aBTOMAaTHYHO

3aImyCcKaTH TECTU NP 3MiHI KOZY.
5. 3abe3neyeHHs iHGOpMALIHHOT OE3MEKH:

e Cucrema 3abe3neyye 3aXUCT TECTOBUX JaHUX Ta pPE3yJIbTATIB

TCCTYBAaHHA BiI[ HCC&HKHiOHOBaHOI‘O OOCTYILY.

e [linTpumka ayTeHTH(®IKalli Ta aBTOpHU3alli KOPUCTYBAYiB JUIs
KOHTPOJIO JIOCTYyIy JO TECTOBHX CIIEHapiiB Ta pe3yJbTaTiB

TECTYBaHHS.
6. IligTpuMmka cymiCHOCTI Ta MacIITabOBaHOCTI:

e (Cucrema cyMicHa 3 PI3HUMH CEPEIOBUIIAMU PO3POOKH Ta
IHCTPYMEHTAMH, 110 BHKOPHUCTOBYIOTHCS B TPOIECI PO3POOKH

IMporpaMHoro 3a0€e3MeUeHHS.

e [linTpumka MacmTaboBaHOCTI, IO JO3BOJSIE OOPOOIATH BEIIMKY
KUIBKICTh TECTIB OJIHOYACHO 1 3a0e3nedyBaTH CTaOUIbHY POOOTY

HaBIThH IIPpHU BCIIMKKUX HABAHTAKCHHAIX.

3anponoHOBaHO PO3POOUTH PIMICHHS IIJISXOM CTBOPEHHS Ta BIPOBAHKCHHS

HACTYMHOI (DYHKIIIOHAJILHOCTI:
1. Meron "Keyword Driven":

VY BuMNagKy, KOJIM TECTYBaJbHUKM HE MAalOTh EKCIEPTHUX 3HaHb Y
mporpamMyBaHHi, MOTPIOHO MaTH MOKJIMBICTh 3aMIHUTH CKPUINTH Ha

TEeKCTOB1 (aitnm, 1mo 0a3yrThbCcs Ha KIHOYOBUX cioBax. lled miaxin
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JO3BOJIAC TCCTYBAaJIbHUKAM (aBTOMaTI/IBaTOpaM) CTBOPIOBATHU

aBTOMATU30BaH1 TECTU, IPOCTO OMUCYIOUU KOKEH KPOK TECTY.
2. Ireparii 3 pi3HUMU HaOOpaMU JAHUX:

[{s mpakTHKa J103BOJIsIE TECTYBAJIbHUKAM BUKOPUCTOBYBATH OJHI 1 Ti cami
aBTOMATHUYHI TECTH, ajie 3alyCKaTh iX 3 PI3HUMU HaOOpaMU TECTOBHX
naanx. Hampuknan, MoXHa BUKOPHCTOBYBATH OJWH TECT ISl BXOAY B
CUCTEMY, aje€ BHKOHYBaTH HOTO 3 pI3HUMH KOMOIHAIIIMH IMEHI
KOpUCTyBaua Ta IapoJisg, 100 MpOTecTyBaTH pi3HI clieHapii. ko
(peiiMBOPK J03BOJISIE BA3ZHAYATH KUIbKA IT€paLiil JUIsl 3allyCKy 3 pI3HUMU

JAHUMH, I1€ 3HAYHO 3MCHIIIUTH Yac, MOTPIOHMMA JIJIT aBTOMATH3AIIi1.

2.2. Omnuc 3acTOCOBAHUX MATEMATHUYHHUX METOAIB.

Y po3pobmi cuctemu aBromatuzoBaHoro tectyBaHHs REST API ma ocHoBi
¢dperimBopky Cucumber 3aCTOCOBYIOTHCS PI3HI MaTeMaTH4YHI METOJIU IS
3a0e3neyeHHs] TOYHOCTI, HaAIMHOCTI Ta e(EeKTUBHOCTI TecTyBaHHSA. Hukue

HaBEJICHO OCHOBHI MaTeMaTHYHI1 METO/IH, sIKi BUKOPHCTOBYIOTHCS B CUCTEMI:
Metoau TUCKPETHOI MaTEMaTHUKHU:

o I'padu ta nmepema: [lyist MomenmOBaHHS Ta aHANI3y CTPYKTYpH TECTOBUX
CLeHapiiB, A€ BEpIIHHU rpadiB NpeCTaBISAIOTh OKPEMI TECTH, a pedpa —
ITOCJIIIOBHOCTI BUKOHAHHS a00 3aJIe)KHOCTI MK TecTtaMmu. Lle mo3Bossie
ONTUMI3yBaTH TMOCIIOBHICTh BUKOHAHHS TECTIB 1 BUSIBISATU IUKIN ab0

HEKOPEKTHI 3aJIEKHOCTI.

e bynesa anre6pa: BUkopucToBy€ThCS AJis JOTTYHOTO MOJIEIIOBAHHS YMOB

TECTyBaHHsA 1 TNEpeBIpKU pe3yibTaTiB. byneBa Jorika gomomarae
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BU3HAYUTH HpaBI/IHBHiCTB BUKOHAHHS TECTIB Ha OCHOBI YMOB Ta ix

KOMO1IHALIH.
Teopis KIMOBIPHOCTEH 1 CTATUCTHKA:!

e AHani3 iMOBIpHOCTI Je(eKTiB: 3aCTOCOBY€ETHCA /JIs OLIIHKK WMOBIPHOCTI
BUHHUKHEHHS JC(PEKTIB y PI3HUX YaCTHMHAX MPOTrpamMHOro 3abe3redeHHS.
Ile nomomarae BU3HAYUTH MPIOPUTETH ISl TECTYBAHHS Ta 30CEPEAUTUCS
Ha HalOUIbIII PU3UKOBAHUX 00JIACTAX KOAY.

e CTaTHCTHUYHUI aHaNI3 PE3yJbTAaTIB TECTyBaHHS: BUKOPUCTOBYETHCS IS
aHajizy pe3yJabTaTiB TECTIB, BUSABJICHHS TEHACHIIM 1 BHU3HAYCHHS
MOKA3HUKIB SIKOCTI MporpamMHoro 3adesnedeHHs. lle no3Bossie BUSBUTH
CTaOUIBbHICT 1 HAIIHHICTh MPOTPAMHOTO 3a0€3MeUeHHS Ha OCHOB1 BEJIMKOT

KUIBKOCTI TECTOBUX 3aITyCKIiB.
Mertoau orrTumizari:

e KombinaropHa ontuMmizamis:  3acTOCOBY€ThCS ISl BH3HAYCHHSA
ONTUMAJILHOI MOCTIJOBHOCTI BUKOHAHHSI TECTIB 3 METOIO MiHIMI3aIlli Yyacy
TECTyBaHHs Ta pecypciB. Lle Bkitouae BUKOPUCTAHHS aITOPUTMIB MOLITYKY
NUIsAXy, Takux sK anroputMm Jlelikctpu abo A*, mns 3HaXOMKEHHS

HaWKoOpOoTIINX a00 HAWOUIBIIT e(DEKTUBHUX IIISXiB BUKOHAHHS TECTIB.
2.3. Onuc BUKOPUCTAHUX TEXHOJIOTil Ta MOB NMPOrpaMyBaHHsI.

Cuctema aBtomatu3zoBaHoro tectyBaHHia REST APl Oyne pospobiiena 3
BUKOPHCTAHHSAM Cy4YaCHHUX TEXHOJIOT1H 1 MOB MMPOTpaMyBaHH4, 1110 3a0€3MeYyI0Th

BHUCOKY MPOJIyKTUBHICTb, THYUKICTb 1 HAJIHHICTb.

3ajmaya Oyne BupilIEHA 3a JIOIOMOrOI0 CTBOpEHHS (peidMBOpKa IS
aBTOMAaTH30BaHOTO TECTYBAaHHS Ha MOBI IporpaMmyBaHHs JavaScript. s nporo

OyayTh BUKOPHCTaHI Taki iHCTpyMeHTH po3pooku: Node.js, Cucumber.js, Visual
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Studio Code, npm (Node Package Manager), a Tak0» CHCTEMH KOHTPOJIIO BEpCii

Git ta GitLab.

OCHOBHI TEXHOJIOTHi Ta MOBHM MPOrpaMyBaHHS, IO BUKOPUCTOBYIOTHCS B

PO3p0o0IIi CUCTEMH:

1. JavaScript:

OcHoBHAa MOBa MPOTPaMyBaHHS JUIsl PO3POOKH TECTOBUX CIICHAPIiB 1
JOTiKM aBTOMartu3allii. JavaScript 3a0e3medye THYUYKICTh 1 HIMPOKY
MIATPUMKY PI3HUX IHCTPYMEHTIB 1 010J110TEK.

MoXITMBICTh BUKOPUCTaHHS (hPEHMBOPKIB Ta 0107T10TEK JJI CIIPOIICHHS

pO3po0OKH, TakuX ik Express.js it CTBOpeHHS BeO-/101aTKIB.

2. Node.js:

CepBepHe cepeloBUINE BUKOHAHHS JuIs JavaScript, Mo A03BOJIsE
CTBOPIOBATH IIBHUKI Ta MaciITabOBaHi JoAaTKH. BUKOpUCTOBYEThCS IS
PO3pOOKH CepBEPHOT YACTUHU CHCTEMH aBTOMATH30BaHOTO TECTYBAHHSI.

[TinTpumye acHHXpOHHY 00pOOKY 3aMHTIB, MO MiABUIIYE TPOTYKTUBHICTh

1 3HIDKYE 3aTPUMKH MPY BUKOHAHH1 BEJIUKOT KUJIBKOCTI TECTIB.

3. Cucumber js:
[HCTpyMEHT 111 aBTOMAaTH30BAHOTO TECTYBaHHS Ha OCHOBI miaxony BDD

(Behavior-Driven Development). BukopucToBy€Tbcs Ui HaIHCaHHS

TECTOBUX CLEHApIiB y BUIJISAAl 3pO3YMUIMX TEKCTOBHUX OIMCIB HAa MOBI
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Gherkin. Iligrpumye iHTErpariro 3 iHIIUMH IHCTPYMCHTAMH TECTYBaHHS,

TakuMU K Selenium st TectyBaHHS BeO-iHTEpQEHCIB.

4. npm (Node Package Manager):

Menemxkep nakeri uist Node.js, 1110 103BOJISIE JIETKO BCTAHOBJIIOBATU Ta
KEepyBaTH 3aJeKHOCTAMHM MPOEKTy. Benukuil peno3utopiii roTtoBux

MOJYJIB 1 MTAKETIB, SIKi CIIPOIIYIOTh PO3POOKY 1 TECTyBaHHS.

5. Visual Studio Code:

InterpoBane cepenosuiie po3podku (VSCode), sike 3a0esmneuye 3pyuHi
IHCTpYMEHTH JUTsl HAIMCAHHS, BIJIArO/DKEHHS Ta TECTYBAaHHS KOIY.
[TinTpumye poOOTY 3 pI3HUMH MOBaMHU MPOTPAMyBaHHS 1 TEXHOJOTISIMH,

10 POOUTH HOTO YHIBEPCATIbHUM IHCTPYMEHTOM JIJIsl PO3POOHUKIB.

6. Git ta GitLab:

CucremMu KOHTPOJIO Bepciil Ta miaaTdhopMu IS CHUTBHOI PO3pOOKH, 110
3a0e3MneuyoTh 30epeKeHHsl 1CTOpii 3MIH KOJy, 3pYYHY CIIIBIpAlO B
KOMaHJII Ta AaBTOMAaTH3allif0 TMPOIIECIB PO3rOPTaHHS 1 TECTYBaHHS.
[arerparnis 3 inctpymenTamu CI/CD nist aBTOMaTHYHOTO 3aITyCKY TECTIB 1

pO3ropTaHHs JOJIATKIB.

Jlxepenamu iHoOpMallii ajiss po3poOKM HOBUX TECTIiB OyAyTh BUKOPHCTaHI
crieHapii, siki Oynu CKJaJeHi MiJ 4ac Py4YHOTO TECTYBaHHS, a TaKOXX HasBHI

crienudikariii Ta BUMOTH# J10 TectoBanoro API.
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[Tporec po3poOku Oyie CKIagaTUCs 3 HACTYITHUX €TalliB:

1. Anamiz mnorped y MepHIOpsTHOMY Ta JOJATKOBOMY (PyHKIIIOHAII
(peiiMBOpKa /17151 HOr0 KOPUCTYBAYIB.

[IpoexTyBaHHS apXiTEKTypH PO3POOKH.

Po3poOka Ta nmporpaMmyBaHHs.

[IpoBeneHHsI MOTYIBHUX TECTIB AJ PpeiiMBOpKA.

Bnposamkenns ppeliMBopKa.

o a0 k~ w D

Hananus miaTpuMKy Ta moAaiblIni po3BUTOK (QyHKIIOHATY (GpeiiMBOpKa.
2.4. Omnuc CTPYKTYPH CHCTEMH Ta AJTrOPUTMIB ii GyHKUiOHYBaHHS.

CucremMa aBTOMaTH30BaHOTO TCCTyBaHHA CKJIAAA€ThCA 3 HACTYIIHUX OCHOBHHX

KOMIIOHEHTIB:

Po3pobka
aBTOMaTU30BaHUX
TecTiB

3anyck
aBTOMaTW30BaHNX
TecTis

TecTyBanbhAK ©

AHania Tecris

v

AHani3 pesynbraris
3anycky

MeHemxep

Puc. 2.1. Cxema Bukopucranus (ppeiMBOpPKY aBTOMATH3aIIi] TECTIB

TecTyBanbHUK:

e 3alesneuye iHTepdeic sl CTBOPEHHS, peAaryBaHHS Ta BHUJIAJICHHS

TECTOBUX CIICHAPIIB.

e Bukopucroye Cucumber.js /11 HaricaHHs ciieHapiiB Ha MoBi Gherkin.
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e [HTerpamis 3 CHCTEMOIO KOHTPOJIIO BEpCIM IS BIJCTC)KCHHS 3MIH 1

CHUIBHOI pOOOTH HAJ| CLICHAPISIMHU.
Menemxep:

e ABTOMAaTUYHO BUKOHYE TE€CTOBI ciieHapii, B3aemoirouu 3 REST API.
e 30epirae pe3ysbTaTd BUKOHAHHS TECTIB Ta TEHEPYE 3BITH.
e IligTpumye mapanenbHe BUKOHAHHS  TECTIB  JUISl  I1JABUIICHHS

e(hEeKTUBHOCTI.
Monyns iaTerpartii 3 CI/CD:

e 3abe3neuye iHTerpaunito 3 incrpymentamu CI/CD, Takumu six Jenkins, 11st
aBTOMATUYHOIO 3aIyCKy TECTIB MPU 3MiHI KOAY.
e ABTOMAaTUYHE PO3TOPTaHHS HOBUX BEPCiil JOJATKIB 1 3aIyCK TECTIB MICISA

KOKHOTO KOMITY.
Monyns JIoryBaHHS Ta 3BITHOCTI:

e BuxopucroBye Log4js ais 3anucy jgoriB BUKOHaHHs TecTiB. Lle moTyxHa
Oi0oTeka I JIOTYBaHHS B CEpeOBUINI BUKOHaHHS JavaScript, ska
HajJlae 3pydyHHil 1HTepdeic s 3amucy JIOTiB 3 PI3HUMHU PIBHSMHU
BKJIMBOCTI Ta HAJAIITYBAHHSM TPAHCTIOPTIB JJII BUBEJICHHS JIOTIB B Pi3HI
MICIISI.

e ['eHepye 3BiTH 3a J0MOMOro0 GperdMBOpKy cucumber-html-reporter ms
3pYYHOTO TEperyisiny pe3ynbTaTiB TecTyBaHHsA. lleit ¢pelimBopk €
MOTY)KHUM THCTPYMEHTOM JIJIi CTBOPCHHS 3BITIB IIPO TECTYBAaHHS, KU
niaTpumyetbes ana JavaScript. BiH 103Bojsie cTBOpIOBaTH KpacuBi Ta
iH(hOpMaTHBHI 3BITH, SIKI BKJIFOYAIOTh B ce0e JeTail Mpo BUKOHAHI TECTH,

300pakeHHs CKPIHIIOTIB, 1H(POpMAIIiO PO MOMUJIKU Ta Oaru
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e 3BITHM BKJIIOYAIOTH JIETAJl PO BUKOHAHI TECTH, 3HAMIEHI MedeKTH, yac

BUKOHAHHSI TECTIB Ta 1HIII BaXJIMBI METPUKHU.
ANTOpUTM (PYHKITIOHYBAHHS:

1. KopuctyBau CTBOpIOE TECTOBMI CIIeHapiii 3a JOMOMOIOI0 MEHeIKepa
TECTOBHX CIICHAPIiB.

2. BukoHaBelb TECTIB aBTOMATUYHO 3aITyCKae ClieHapii, B3aeMoitoun 3 API,
Ta 30epirae pe3yJabTaTH.

3. Moayne 7noryBaHHS 3amuCy€ JeTaNbHY 1H(POpPMAII0 TPO BUKOHAHHS
TECTIB.

4. Mopayne inTerpauii 3 CI/CD aBTOMaTu4yHO 3amycKae TECTH MPH KOXKHIN
3MIHI B KO/Il.

5. Moayb 3BITHOCTI T€HEPYE 3BITH, sIKI HAJIAIOTh JeTalbHy 1H(OPMAILIiI0 PO

pe3yJibTaTu TCCTYBAHHAI.

2.5. OOrpyHTyBaHHS Ta OpraHizaiisi BXiTHUX Ta BUXiTHMX JaHUX

MpOrpaMu.
BxiaHi gaui:

— TecroBi cuenapii: Onuc TectoBuX BuUmaakiB Ha MoBi GherkKin, ski

BKJIFOUAIOTh BX1JHI1 1aH1, yMOBH Ta OYIKYBaH1 pe3yJbTaTH.

— TecroBi pnani: HabGopu naHux, 10 BUKOPUCTOBYIOTHCS IS

BUKOHAHHSI TECTIB, 30epiratothcs y popmatax JSON a6o CSV.

— Kondirypauiiini ¢aiinu: Tlapamerpu HallalTyBaHHS CepelOBHUIIA

tectyBaHHs, Taki sk URL API, 06:11k0Bi1 1aHi 10CTYITy TOIIIO.

Buxigui gani:
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— 3BiTH Tpo pe3yibTaTH TecTyBaHHS: [eHepyroThcs y (opmartax
HTML, XML a6o JSON 3a nomomororo ¢peiiMBopKy cucumber-
html-reporter, mictsate iHpOpMaIi0 TPO TPOWHIEHI Ta MPOBAJCHI

TCCTHU, 3H21f/iI[€Hi IIG(bCKTI/I, yac BUKOHAHHS TECTIB TOIIIO.

— Jlorn BHKOHaHHSI TeCTIB: 3amuCylOTbcs 3a Jomnomoror Logdjs,
MICTATh JI€TaJbHY 1H(QOPMAIII0 TPO BUKOHAHHS KOKHOT'O TECTOBOTO

CIIEHApIIO, 1110 JOTIOMArae B A1arHOCTUIl TTOMUJIOK.
Opranizaiiist 300py Ta OOpOOKHU JaHUX:

1. TectoBi cueHapii CTBOPIOIOTbCA Ta 30€pIraloTbcsi B CHUCTEMI
KoHTpoo Bepcii (Git/GitLab).

2. TectoBi pnmaHi 30epiraroThCs y CTPYKTypoBaHOMYy (dopmaTi Ta
3aBaHTAXYIOTHCS Mepe] BUKOHAHHSAM TECTIB.

3. Ilicns BUKOHAHHS TECTIB pe3yJbTaTh 30epiraoThbes B 0a3i JaHux abo

(aiinoBiil cucTemi AJis MOAABILIOTO aHaAMI3Y.

3BITH Ta JIOTM AaBTOMATHYHO TEHEPYIOTHCS Ta PO3MINIYIOThCS B
JOCTYITHOMY JJIS TEperjsiay MicIll, TakoMmy sIK BebO-cepBep abo

PENo3UTOPIi 3BITIB.
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2.6. Omnuc po3pod/1eHOI cUCTEMHU.

app.post('/api/student', (req, res) => {
logger.debug( ' [API] Starting new student addition');
onst name, age, sex, fearFactor } = req.body;

logger.info(" [student] checking if age: ${age} and fearFactor: ${fearFactor} are provided and valid');
if (!age || isNaN(age) || !fearFactor || isNaN(fearFactor)

logger.debug( ' [student] Invalid age or fearFactor provided');

return res.status(400).json({ error: 'Invalid age or fearFactor provided' });

logger.info(" [student] Determining if the student is female based on the sex field: ${sex}’);
st isFemale = sex.toLowerCase 'female';

newStudent =
id: generateld(),
name: name,
age: age,
sex: isFemale,
fearFactor: fearFactor
;

logger.info(" [student] Creating a new student object: ${newStudent}');

logger.info(" [student] adding the student to the students array’);
students.push(newStudent);

res.status(201).json(newStudent);
logger.debug( ' [API] Finishing new student addition');

Puc. 2.2 Kop peanizaris kiacy, sSIKuil B3aeMojii€ 3 KOHKpeTHHM endpoint.

for the student with the a 1 ASyr inction (amount) {

studentId: this.studentID,
amount: amount

console. log(this.api
response = it axios.post('${this.api}/api/debt’, debtDetails
. response response;

Then('The debt should be created t {int} nction(expectedAmount)
nst debtD. his.response.data;
assert.strictEqual(debtData.amount, expectedAmount, ‘Expected debt amount ${expectedAmount}, but got ${debtData.amount}

Then('Id is assig to the debt',
nst debtData =
assert.ok(debtData.id, 'Ex ed d ID to be assigned, but it was not'

Then( ' The thly percent of the reatec bt must be {int} funct (expectedMonthlyPercent) {

L]

ebtData .response.data;
assert.strictEqual(debtData.monthlyPercent, expectedMonthlyPercent, °E thly nt ${expectedMonthlyPercent}, but got ${

Puc. 2.3 Kop peanizartiii TeCTOBUX KPOKIB
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2.6.1. XapakTepucTuKa BXiIHOI OnlepaTUBHOI iHpopMmamii
Jlnis hpeiiMBOpKY aBTOMAaTH30BaHOTO TECTYBaHHS, BXITHOIO 1H(POPMAIIIETO €
TECTOBI CIieHapii Ta JaHi, HeOOX1aH1 A1 iX BUKOHAaHHS. TecToBl crieHapii
CKJIaIal0ThCS 3 HACTYITHUX OCHOBHUX KOMITOHECHTIB:
— Ha3sga: [nenTudikaTop TECTOBOrO ClIEHAPIIO, 110 BKAa3y€ HA HOTO
METY.
— Omnmuc: Moxe OyTy AeTaai30BaHUM Ta BKIOYATH KOMEHTapI 11010
BUKOHAHHS TECTOBOTO CIIEHAPIIO.
— IlepenymoBu: YMOBH, sIKI IOBUHHI OyTH BUKOHAHI [IEPE] IOYATKOM
BUKOHAHHS CIICHAPIIO.
— Kpoxku: JleranbHuii 0onuc KPOKiB BAKOHAHHS CIIEHAPII0, BKIIOYAIOUYH
OUIKYBaHUI pe3yJIbTaT.
— IlicnssymoBu: [lii, iK1 HOBUHH1 OyTH BUKOHAHI1 MICJIsI 3aBEPIICHHS
TECTOBOTO CIICHapIO.
— TecroBi cuieHapii y po3pobsieHoMy (pperMBOpKY Oy 1yTh
npenacTaBiieHi y ¢dopmari, 1o BiamoBigae Mmeroaosorii BDD
(Behaviour Driven Development). Cruienapiit TectyBaHHs

OIMUCYETHCSA HACTYITHUM YHMHOM!

OpHi€ro 3 HAUMOMIMPEHIIIUX MOB CTBOPEHHSI CLIEHAPIiB aBTOMAaTU30BaHOTO
tectyBaHHs € MmoBa Gherkin. Gherkin He 3anae sxopcTkux HopMalbHUX TPABUII
JUTSL OMTUCY TECTOBUX CIIEHAPIiB, ajie BAKOPUCTOBYE CHEIlialbHUN HAOIp
KJIFOUOBMX CJIIB JIJII CTPYKTYPYBaHHsI CIIEHAPIIO Ta OMKUCY HEOOX1THUX

apTe]akTiB TECTyBaHHSI.
Kirouosi ciioBa moBu Gherkin:

— Feature: KirouoBe ciioBo, 1110 nepeaye Ha3Bl KOPUCTYBALbKOI

icropii.
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As a: Ha3Ba abo Tum KopucTyBaya, o0 CTOCYEThCS 1aHOI 1CTOPI.
In order to: Ilini a6o MeTa KOpUCTYBAIIbKOT 1CTOPII.

[ want to: Onuc o4iKyBaHOTO pe3yJIbTaTy UM LIHHOCTI JJIs
KOpHCTyBaya.

Scenario: [TogaTok KOKHOTO CIIEHAPiI0 TECTyBaHHS 3 3a3HAYCHHAM
Horo Ha3BM Ta MeTHU. SIKIIO 1CTOPist MICTUTH KUJIbKa CLICHAPIIB,
BKa3y€ThCS TIOPSAKOBHI HOMED.

Given: IlepenymoBu. fkio nepeaymMoB eKiabKa, KOXKHA HOBA
YMOBa MTOYNHAETHCS 3 HOBOTO PSIJIKA 32 JOTIOMOTOO ClIoBa «And».
When: Tlonis, mo 3anyckae cuieHapiil. J{is ckinaaHux mojiu, aerani
OIUCYIOTHCS 3 HOBOIO psijiKa 3a 1onoMororo «And» ta «Buty.
Then: Pe3ynbrar, sikuii criocTepirac KOPUCTYBad IMicIisi BAKOHAHHS
BCIX KPOKIB CLIEHAapIt0. SKI0 pe3yabTaT CKIaAHUM, neTal
OIUCYIOTHCS 3 HOBOIO psijiKa 3a 1onoMororo «And» ta «Buty.
And: JlormoMikHE CIIOBO JIJIs JIOTYHOT KOH'FOHKIIII.

But: /lonomi>kHe cI0BO 17151 JIOTTYHOTO 3allepeyueHHSI.
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Feature: Debts
as a user
I want to be able to create, update and delete debts
So that I can track the debts

@active
Scenario: Create debt for a specific student
Given The API is running
#precondition
#Creating a new student
When I create a new student with the following details:

| name | age | sex | fearFactor |
| Andrii | 28 | Male | 1 |
Then the response status code should be 201

#executing the test

When I create a debt for the student with the amount 1000
Then the response status code should be 201

And The debt should be created with the amount 1000

And Id is assigned to the debt

And The monthly percent of the newly created debt must be @

Puc 2.4. Kop peanizatii ymoB Ha cutakcuci MoBu Gherkin

Moga Gherkin, npu3Hadena /st Onucy TECTOBUX CLIEHAPIIB, MIATPUMYE
MOJIMBICTD JIOJJaBaHHS KOMEHTAPIB 3a JIOMIOMOT'O0 CUMBOJTY Xetl (#) Ha
MoYaTKy Oyab-saKoTo psnka y daiii. [1{o6 miaBummT 94uTabenbHICTh TEKCTY,
JI03BOJICHO JIOBUIHHO PO3TAIIOBYBATH BIICTYIH Ta IEPEHOCUTH PSIKU.

2.6.2. MoaeaoBaHHs (ppeiiMBOPKY aBTOMATH30BAHOT0 TeCTYBAHHS
OcHoBor0 11 cTBOpeHHS (hpeitMBOPKY ctana meroaoioris BDD (Behavior
Driven Development). Cuctema, 110 po3po0oiiserbes, BukopuctoBye BDD

¢dperimBopk Cucumber.js.
3actocyBanns BDD no3Bosisie cTBOpIoOBaTH ClieHapii aBTOMAaTH30BaHOTO
TECTYBaHHS 3BUYATHOIO MOBOIO, 1110 3HAYHO 3HUXKYE Oap'ep M1 BXOAY HOBUX

PO3pOOHUKIB aBTOTECTIB.

Jliis po3poOku 0Opana MOBa nporpamyBaHHs JavaScript, sika € OJIHI€IO 3

HAWTIONIUPEHIITNX MOB Ha CbOTOIHIIIHIN JIEHb.
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Ak anapatHy matdopmy Ui 3allyCKy TECTIB 3 BAKOPUCTAHHIM (QPEHMBOPKY
MO>KHA BUKOPHCTOBYBATH OyIb-SIKUH KOMITIOTEp/CepBEp/BIpTyaTbHY MAIIUHY 3

MIHIMaJIBHOIO KOH(pIrypaliero.

MiHimMaabHI BUMOTH J10 KOH(]Iryparii:

— TlIpomecop: Intel Core 13 aGo aHaIOTIYHUIA;

— Oneparusna nam'site: Bin 4 I'b (pexomengosano 8 I'b);

— Micue Ha nucky: minimyMm 10 I'b (pekomennoBano e menie 50 I'b

JUTSL JOBTOCTPOKOBOTO 30€piraHHs 3BITIB Ta JIOTIB);
— Omnepamiitna cucrema: Windows 10, Linux (cy4acHi 1ucTpuOyTUBH,
taki sk Ubuntu 20.04+), macOS 10.15 Catalina 1 Buie.
Take obnmagHaHHS JO3BOJIUTH 320€3MEYUTH CTAOUTEHY poOOTY (peiiMBOPKY Ta
BUKOHAHHS TECTIB Y PI3HUX CEPEJOBUILAX PO3POOKHU Ta TECTYBAHHS.
2.6.3. TexHoJioriuHe 3a0e3ne4eHHs 3a1a4i

TexnonmoriuHe 3a0e3nedUeHHs 3a7a4l aBTOMaTU30BAHOT'O TECTYBaHHS BKJIIOUA€E
JEKUIbKa KIFOYOBHUX ACIEKTIB, SIKI TapaHTyIOTh €()eKTUBHE BUKOHAHHS TECTOBUX
CIIeHapiiB Ta HAAIMHICTh Pe3yJIbTATIB TECTYBAHHS.
30ip indopmamii
306ip iHpopMaIlli B paMKax CUCTEMH MOJIATa€ B OTPUMaHHI TOTOBUX TECTOBUX
CIIeHapiiB, K1 HEOOX1MHO BUKOHATHU. L{i crieHapii MOXXyTh OyTH CTBOPEHI SIK
BpPYYHY, TaK i aBTOMaTHYHO, 3aJIKHO BiJI BUMOT Ta OCOOJIMBOCTEH TECTOBAHOI
CHUCTEMHU.
Monanus ingopmamii
[TomaHHs TECTOBHX CLEHAPIiB peani3yeThCs 3a JOMOMOTOI0 CydacHUX 010110TeK
ISt unit-tectyBadfasa. Cepen HAUMOMMUpeHImuX 610J110TEK MOKHA BUIUTATH
Mocha Ta Jest, siki 103BOJSIOTH CTPYKTYpPYBaTH TECTH, 3a0€3M1€UyBaTH 1X

IHYy4YKC HAJIAIITYBAHHA Ta BUKOHAHHS.
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InTerpauis 3 ppeiiMmBopKaMu

IaTerpamist TecTOBUX creHapiiB 3 ppeiMBOPKaMU aBTOMATH3alli{, TAKUMU 5K
Cucumber.js, n103Bossie BUKOpUCcTOBYBaTr MeToaoiorito BDD (Behavior Driven
Development), 1o crpoliiye HamucaHHs TECTIB 3p03yMIJIOI0 MOBOIO Ta

M1JBUILYE 3pYUYHICTH pOOOTH 3 TECTAMH JIJIs1 KOMaHJ] pO3pOOKH Ta TECTYBAHHSL.

Ipuknan 3B'13Ky KJacy AJsl 3allyCKY 3 TECTOBUMH CLIEHAPIAMH Ta
HA0OpPOM TeCTOBUX KPOKIB

Jls1 3a0e3nedeH s BAKOHAHHS TECTIB HEOOX1THO pealli3yBaTH 3B'sI30K M1k
TECTOBUMU CLIEHAPISIMU 1 TECTOBUMU KpokaMu. Y JavaScript 1ie Mmoxe 0yTu
KJsac abo (aiin, SKuii BUKOPUCTOBYE KOHDITYpaIlito AJIsT BU3HAYEHHS TECTOBUX

METO/I1B Ta 3B'SA3KY 3 KOHKPETHUMH CLICHAPISIMU 1 TECTOBUMH KPOKAMMU:

Js cucumber.config.js L

Js cucumber.config.js
module.expor
default
active: i p
exclude: rt/se - € nit .S E -—format
5 i H

HeHapil MOBUHHI 3HAXOIUTHUCS B IIAIILl u 110 BKa3aHa B ImapaMeTpi
Cuenapii o 1 3HaXO c ami "features", 1o BkazaHa B mapamMeTpi

features koH}iryparii 3amycky.

Js world.js X

features > support > JS world.js > ...
const { setWorldConstructor } = require('@cucumber/cucumber'};

class CustomWorld {
constructor() {
const port = process.env.PORT || 3000;

this.api = “http://localhost:${port}";
this. response = null;
b
}

11 setWorldConstructor(CustomWorld);
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VY oMy npukIiajii CTBOproeThes TectoBuil kiac CustomWorld, sikuit
HAJIAIITOBYETHCS JIJIS 3aIyCKY TECTIB 13 BukopuctanusaMm Cucumber.js. Tectu
HAJIAIITOBYIOThCA Ha B3aeMoito 3 API, 3amyckarouu cepsep, BIANPaBIAIOUH

3aMMUTH Ta MEPEBIPSAIOYUN BiJITOBI/IL.

JI7st CTBOpPEHHS 3BITIB PEKOMEHIOBAHO BUKOPUCTOBYBATH (hpEHMBOPK
cucumber-html-reporter, sxuii Hagae po3MMPEHI MOKIUBOCTI ISl IEPETIISTY
pe3yJbTaTiB BUKOHAHHS TECTIB Ta JOJaBaHHS JIOTIB.

CTpyKTypa i BUKOHAHHA aBTOMAaTH30BAHOI'0 TECTY

[TocmioBHICTH il TECTYy MOXKE OYTH ONMCaHa HACTYITHUM YHHOM:

YWUTaHHA KoHMDIrypauin

6ing ycniwHo Hi
BCTAHOBMNEHWIN?

TakK

we € Tectu Anga
BUKOHaHHA?

BUKOHATU
HaCTynNHWIA TecT

v

Hi

3bepertu
pesyneTar
\J y
penopT Npo ycniwHo PENOPT NP0 HEMOKMMUBICTb
nporaeHi TecTu BUKOHaHHA TEeCTIB

KiHeLb
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BaxuBi eranu B npoueci BUKOHAHHSI OKPEMOI'0 TeCTy

1. CrBopeHHs 3anuty

[Tintpumysani metoau 3anutiB: GET, HEAD, POST, PUT, PATCH,
OPTIONS, DELETE.

2. YcraHoBKa mepeBipok (Assertions)
Assertions NUIIYThCS O€3MOCEPEHBO Y TECTOBOMY KOJI1 MICIIs
BukoHaHHs HTTP-3anuty. BoHu BUKOPHCTOBYIOTHCS JIJIsl IEPEBIPKU
BIJIMOBiICH cepBepa. Bu MokeTe BCTAaHOBUTHU MEPEBIPKY ISl Oy Ib-

SIKOT YaCTUHU BIAMOBI/I Ha Balll BUOIp.

Assertions MATPUMYIOTh 031114 MOPiBHIHB. OCh NIESIKI 3 HUX:

assert.strictEqual(1, 1);
assert.notStrictEqual(1l, 2);

assert.equal(1l, '1');

assert.notEqual(1l, 2);
assert.deepStrictEqual({ a: 1 }, { a: 1 });
assert.notDeepStrictEqual({ a: 1 }, { a: 2 });
assert.ok(true);

assert.ok(1);

assert.strictEqual(typeof 123, 'number');
assert.strictEqual(typeof 'hello', 'string');
const value = 5;

assert(value >= 1 && value <= 10);

const obj = { name: 'John' };
assert.property(obj, 'name');
assert.propertyVal(obj, 'name', 'John');
const str = 'hello world';
assert.include(str, 'world');
assert.notInclude(str, 'foo');

k1o Bce O0yJ10 HaJAITOBAHO Ta CKOH(ITypOBaHO MPABUIIBHO, HACTYITHUM

KPOKOM € 3aIycK TecTiB 3a fonomoror Cucumber. Cucumber 3Haiiie
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IpUB’sA3aH1 0 HHOTO TECTOBI crieHapii y ¢popmati Gherkin Ta BukoHae ix

MOCJIIIOBHO.

[Ticnst BUKOHAHHS TECTIB KOPUCHO OTPUMATH Ta 30€pErTH HACTYIIHY

1H(pOopMaIIIo ISl MOJABIIOTO aHaJI3Y:

— UYac moyaTky BUKOHaHHS TECTY: 3allUC MOMEHTY, KOJIH TECT TI0YaB
BUKOHYBATHCS.
— Yac 3aBepIiieHHSI BUKOHAHHS TECTY: 3allC MOMEHTY, KOJIH TE€CT
3aBEpIITHBCS.
— Pesynbrart tecty: BinMiTka nipo ycminiHe npoxomkeHHs (passed),
nposai (failed) abo 6moxyBanus (blocked) Tecty.
— TloBHwui1 10T BUKOHAHHS TeCTy: JleTanpHuil sxypHai 3 iHbOpMaIiero
PO KOXKEH €Tall BUKOHAHHS TECTY, BKIIOYAIOYH YaCOB1 MITKH IS
KOKHOTO 3aIUCYy.
3a pesynbTaTaMu BUKOHaHHS Oyze copMoBaHuid HAO1p ¢aiimiB 13
pesynbTaTamu Ui pperMBopKy cucumber-html-reporter. 1i daitin moxxHa
3HAWTH y Tanii reports. s nmeperismy 3BiTy MOKHA CKOPUCTATUCS 3aco0aMu
dbpeiimBopky cucumber-html-reporter a6o BigkpuTu daitn cucumber-

report.ntml.
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Js generateReport.js > [€] options
const reporter = require('cucumber-html-reporter');
t fs = require('fs');
t path = require('path');

reportDir = './reports’;
st jsonFile = path.join(reportDir, 'cucumber_report.json');
htmlFile = path.join(reportDir, 'cucumber_report.html');

if (!fs.existsSync(reportDir)) {
fs.mkdirSync(reportDir);

st options = [{

theme: ‘bootst;ap',

jsonFile: jsonFile,

output: htmlFile,

reportSuiteAsScenarios: true,

scenarioTimestamp: true,

launchReport: true,

metadata: {
"App Version": "1.0.0",
"Test Environment": "STAGING",
"Browser": "Chrome 89.0.4389.82",
"Platform": "Windows 10",
"Parallel": "Scenarios",
"Executed": "Remote"

LH

try {
if (fs.existsSync(jsonFile)) {
reporter.generate(options);
} else {
console.error( JSON report file not found: ${jsonFile}’);
}
} catch (error) {
console.error('Error generating report:', error)

}
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reports > {} cucumber_report.json >
{
"description": " as a user\n
"elements":
{

"description":
"id": "debts;creat ebt-for-a-specific-student",

> able to create, update and dele debts\n

’

"keyword": "Scenario",

"“line": 6,

"“name": "Create debt for a ific student",
"steps": [

“arguments": [],
"keyword": "Given ",
"1line": 7,
"name" The API is running",
"match": {

"location": "featu /s definitions/student_steps.js:
}
"resul

"status "passed",

"duration": 263666

"arguments": [

“rows":
{
"cells": [
"name",

“age",

So

& Ln1,Col1
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BikHo 3 pe3ynbraramu TeCTy BiJOOPAXKAETHCS TAKUM YUHOM:

¥ Feature: Students Bll

As a user
| want to be able to create students
So that | can track their data afterwards

@active

¥ Scenario: ﬂ n n

Create a student

Given The APl is running
When | create a new student with the following details:

name | age | sex | fearFactor

Greg | 25 Male | 1

n Then the response status code should be 200 Show Error -

AssertionError [ERR_ASSERTION]: Expected status code 200,
+ expected - actual

-201
+200

at CustomWorld. (anonymous) (/Users/andrii.fesenko/Desk

[ And The parameter 'name' should be equal to 'Greg'

Cucumberjs Report api-automation

.
4 3

4 Scenarios

2 Features
® Passed

== Failed
1(25%)

¥ Metadata

App Version: 1.0.0
Browser: Chrome 89.0.4389.82

Parallel: Scenarios

> Feature: Debts > Feature: Students

Report generated a few seconds ago

@ Passed
@ Failed

Expand All | Collapse Al

Test Environment: STAGING
Platform: Windows 10
Executed: Remote

Puc. 2.5. Pesynbraru Tecty B cuctemi cucumber-htmi-report
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3riiHO 3 LIUM 3BITOM, MOYHA JIETKO 3pO3yMITH, 10 CTaTyC BUKOHAHHS TECTY —
«Passed», TOOTO TeCT MpoiieHO yCHIMHO. Y 3BiTi TAKOX BHIHO, 110 BC1 KPOKU
MO3HAYEHI 3eJIECHUMHU MapKepaMH, 1110 03HaYya€ yCMillIHE BUKOHAHHS KOKHOTO
KpOKY. Y pa3i HEYyCIIIIHOTO MPOXOJKEHHS TECTY, KPOK, HA IKOMY TECT
3aBEPILIMBCS MOMUIIKOIO, 1 BC1 HACTYITHI KPOKH OyayTh O3HAYEH] IHITUMU
KojbopaMu. CTatyc TECTy B TAKOMY BUIAJIKy 3MiHUThCS Ha «Failed»
(mommiika). TakuM YMHOM, CTBOPHUBILIY K1JIbKa MOJIYJIIB Ta CEPBICiB, 1
HAIMCAaBIIIY TECTOBUH CIIEHApii 3p0O3yMIJIOI0 MOBOIO, 3a qomoMororo Cucumber

MO>KHA 3aMyCTUTH TecTyBaHHs API.

¥ Feature: Debts

as a user
| want to be able to create, update and delete debts
So that | can track the debts

V¥ Scenario:
Create debt for a specific student

Given The APl is running

When | create a new student with the following details:

name | age | sex | fearFactor

Andrii | 28 | Male | 1

Then the response status code should be 201

When | create a debt for the student with the amount 1000
Then the response status code should be 201

And The debt should be created with the amount 1000
And Id is assigned to the debt

And The monthly percent of the newly created debt must be 0
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VY nanomy po3auii 0yJi0 po3riIsiHYTO TUTAaHHS CTBOPEHHS MPOTPAMHOTI0 3aC00y
JUTsl aBTOMAaTH3allli TECTYBaHHS Y BUTJISA/IL €MHOTO (PpeiimBopka. Takox
00roBOpeHO MPOOIEMHU Ta HEJIOMIKH, K1 MOYKHA BHPIIIUTH 3a JOTIOMOTOXO Ii€l

CHUCTCMU.

OOroBOpEeHO BAXKIIMBICTH CAMOTO MPOIIECY TECTYBaHHS B paMKax AisUIbHOCTI
KOMIMaH1i-po3poOHUKaA MPOTPaMHOTro 3a0e3MeUYeHHs, a TAKOXK 3HAYCHHS

aBTOMAaTHU3allli TECTYBaHHS.

Byna onurcana noctaHoBKa 3a/1a4l 31 CTBOPEHHS (PpeiMBOpPKa, BKIIFOUAIOUH
OCHOBHI II1J11, MOJIEJII BUPIIIIEHHS Ta TIOPSAIOK POOOTH KOPUCTYBAUIiB 13

CHUCTCMOIO.

Sk cTBOpUTH PPEUMBOPK JIJIsi aBTOMATHU3AII11 TECTYBAHHS:

Mogsa nporpamyBanHsi: OOupar4u MOBY MporpaMyBaHHs, MU 3a0€3MeuyeEMO
MO>KJIUBICTH PO3MIUPIOBATH (PPEHMBOPK Ta YHUKATH OOMEKEHb TOTOBHX
pillIeHb.

3aco0u 30mpanHs: J[03BOJISAIOTH JIETKO A0JaBaTH HOBI 010J110TEKH 1 3aIlyCKaTH
TECTH 3 KOHCOI.

xUnit-6iomiorexun: PoOiiaTe ppeiiMBOPK TECTOBUM 1 JJO3BOJISIFOTH 3aITyCKaTH
TECTH TapaJieTbHO.

Mopedi: CTpykTypyroTh GperMBOpPK, T03BOJISIOUN BUKOPUCTOBYBATH Pi3HI
HOro YaCTHHHU SIK MOJYJIbH1 OJIOKH.

Cepianizauis moaesieii: BukoprctanHs aHOTAIlii gson JyTsl IBHIKOL
cepiamizaiii REST API-00’exTiB y agantepax mij 4ac MiroTOBKH TECTOBUX
TaHUX.

Penoptunr: Ilonermye nporec nedary.

Utils/pecypcu: JonomixHi kitacu abo daitnm s Oyab-sSKux Jii, He

MOB'A3aHUX 13 MEPETTYEHUMU TyHKTaMU.
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Craryc koau
Joxymenraiiisi APl yacto BUrisijae 0o1HaKOBO, A€ BUIHO, SIKHIl METO/
BuKkopuctoByBatH, sikuii URL, body, params headers i ki BiimoBiai MatoTh

MMPpUXOJHUTH.

CRUD - abpeBiarypa, sika mo3Hayae HACTYITHI OInepartii:
e Create — cTBOpeHHS
e Read — untanHs
e Update — oHoBIIeHHS
e Delete — Bunanenns
GET — nns orpumanHs iHGopMartii BiJ cepepa.
POST — nns mepenadi indopmarii Bix KiIi€HTa Ha cepBep 1 MATBEPHKSHHS ii
OTPUMAaHHHI.
PUT — w1t oHoBiieHHS iH(OopMallii Ha cepBepi

DELETE - nns Bunanenns iHdopmarlii 3 cepBepy

Cucumber
OpeiimBopk Cucumber BUKOPUCTOBYEThCS K yacTnHa BDD-miaxoay mo

p03p06KI/I Ta K OerMI/Iﬁ iHCTpYMCHT JJIs1 aBTOMATH30BAHOT'O TCCTYBAHH.

bararo tectyBanbHuKiB BBaxkatoTh Cucumber nuiiie 0OropTKO0 HaJl KOJAOM JIJIs
Kpacu, iIrHOpYIo4H OCHOBHY i1et0 koHuenii BDD. Ile npusBoauts 10 Toro, mo
GyHKIIIT iIHCTpyMEHTa BUKOPUCTOBYIOTHCS HEMTPABUIIHLHO, IO CYTTEBO
YCKIIAIHIOE JOCATHEHHS 0a)KaHOTO Pe3yJbTaTy — 3pOOUTH MPOIEC PO3POOKHU

3pO3YMUIMM 1 IPO30PUM JIJIsl BCIX YUACHHUKIB.

BDD mninxin 06'ennye Havikpaiii npaktuka TDD, ne po3pobka koay
B1JIOYBAETHCS y NMPSAMIN 3aJI€KHOCTI BiJ TECTIB. Lle 103BoII€ 3MEHIIUTH PO3PUB

MDK TEXHIYHUMH Ta HETEXHIYHUMH YIYaCHUKAMU KOMaH/IH.
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Cucumber € nonynsipaum kpocmuiargopmenauM BDD-dpeiimBopkom, sikuii
BUKOPHUCTOBYETHCS JUIsl aBBTOMATHU30BAaHOTO TECTYBAHHSI, HABITh SKILO KOMaH/a

He BUKOpucTOBYye BDD-miaxia 10 po3poOkwu.

[Mpuunnu Bukopuctanus BDD-dpeiimBopky Cucumber:
— IneanbHUT BapiaHT — po3poOKa Bxke BeneThes 3a BDD.
— 3acib ayig cnuUIKyBaHHs/3BOPOTHHOTO 3B SA3KY 13 3aMOBHUKOM —
CHUIKYBaHHS 3p03YMIJIOI0 MOBOIO.
— JXuBa mokymeHTallisl — 3aMICTh CTATUYHUX TECTIB BUKOPHUCTOBYIOTHCS

cueHapii, sIKi B1I00Opa)katoTh aKTyaJIbHUM CTaH MPOEKTY.

Antunarepan Cucumber
1. TMocnigoBHICTH Aiil 3aMiCTh O13HEC-KPOKIB
ABTOMaTH3aIlis acceptance ClieHapiiB Mae OpiEHTyBaTHUCS HA Oi13HEC-BUMOTH, a

HE JIMIIIE Ha KOHKPETHY peaizallito.

1. Cuenapii 6e3 uiTkuX (HopMyItOBaHb 1 IPOMOBHUX Ha3B
Cuenapii MarOTh OyTH 3pO3yMIJTUMHU BCIM YJ€HAM KOMaHH, BKIIFOYAI0Un

PO3pOOHUKIB, MEHEKEPIB 1 aHATITHKIB.

2. 3aHanTo MPOCTI crieHapii 6e3 Bukopuctanus 3aco0iB Cucumber
BukopucranHs ciuckiB, TaOIHIs a00 6araTopsIKOBOro TEKCTY IS Tiepeaadi

JaHUX 1 MOJICTIICHHS CIIPUIHATTS CIIEHAPIIO.
3. Ilmyranuna y kmodoBux cioBax Given, When, Then

Kiro4oBi cioBa MarOTh BIJIPI3HATUCS HE JIMILIE CHHTAKCUYHO, aJie 13a 3MICTOM,

10 B HUX BKJIAaACHO.
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4. 3ananro Benukl Tadnuild B Scenario Outline
BuxopucroByBatu Scenario Outline 3 00epexHICTIO, 1100 HE YCKIATHUTH

crieHapii 1 He 3HU3UTH iX YUTAOCIBHICTb.

BucnoBku no Cucumber:
— PoOutu crienapii BUpa3HUMH 1 3pO3YMUTAMHU.
— Tlucatu Oi3HEC-KPOKU 1 YHUKATH 3alBOi JeTami3aIlli.
— BukopuctoByBatu Scenario Outline Ta Background o6epexHo.
— SlkicHi Ta mpoayMaHi clieHapli MOJETUIYIOTh TIATPUMKY 1 3MEHIIYIOTh

HEMOPO3YMIHHS B KOMaHII.

PO3/1JI 3. TECTYBAHHSI CUCTEMHU TA OIIHKA I
E®EKTUBHOCTI

3.1. Ani sikuii 0yB po3po0JieHu# 115 HLOT0 MPOEKTY
API nns KepyBanns bopramu CTyieHTIB
Le#t API no3Bossie epeKTHBHO KepyBaTH MPOIIECOM CTSTHEHHS CTYJEHTChKHIX
6opris. [licnst BnpoBaKeHHS, KIIIEHTH 3MOXKYTh:
— BnHocuTH, 3MiHIOBaTH Ta Neperisiiatu IHQopMalio Npo CTyAEHTIB, iX
O60opru Ta KOJEKTOpPiB y 0a3i IaHUX.
— ABTOMaTHYHO IPU3HAYATH KOJIEKTOPIB Ta BCTAHOBIIOBATH J1aTH
3ycTpiuei Jijisi BperyJItoBaHHSI OOpPTiB.
— Tlepernsmatu Ta BUIATSATH BXKE 3alJIAHOBAHI 3yCTPIvi.
[Tpumitka: Koxkna REST-kinneBa Touka (Hanpukiam, /student) mie sk
OKPEMHI1 CepBiC, CX0KHUI Ha MIKPOCEPBICHY apXITEKTYpy. SKIO 0qHOMY
cepBicy HeOOXI1/IHI JlaHi Bij iHIOTO, BiH 3a1cHIOE HTTP-3anmuT 1o
noTpibHoro cepricy. Llel npoaykT nepedyBae Ha eTarli po3poOKH 1
aKTUBOBaHM 11 TecTyBaHHs. [lepe3anmyck nmporpamu BiJTHOBIIOE 06a3y

JaHHUX 0 IIOYaTKOBOI'O CTAHY.
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3ycrpiui (Appointments)
— GET - /api/appointment
Otpumatu iHGOpMAIIiIO PO BCi 3aIUIAHOBAH1 3yCTpIyl.
— POST - /api/appointment
Jlonatu HOBY 3ycTpid. [laT mouynHarOThCA 3 HACTynHOTO JHA. OnuH
KOJIEKTOpP MOK€ MaTH OJJHY 3yCTpI4 Ha JieHb. PU3UK cTyieHTa BU3HAYa€E
HEoOX1JHUM piBeHb KonekTopa. OUiHKY pu3uKy: | (HU3bKHIA), 2
(cepenniit), 5 (Bucokwuit). CeHbHOPHICTH KOJIEKTOpa Ma€ OyTH BIBIUi
OLTBIIIOO 32 OIIHKY PU3HKY.
— GET - /api/appointment/{id}
OTtpumatu iHGOpMAIIiFO TPO KOHKPETHY 3ycTpid 3a i ID.
— DELETE - /api/appointment/{id}

CkacyBatu 3ycTpiu 3a ii ID.
KoaexTopu (Collectors)

— GET - /api/collector
Otpumaru iHGOpPMAIlIIO PO BCIX KOJIEKTOPIB.
— POST - /api/collector
Jlonaty HOBOTO KOJIEKTOPa JO CUCTEMHU.
— PUT - /api/collector
OnoBuTH 1H(MOpPMAIIiIO TTPO KOJIEKTOPA.
— GET - /api/collector/{id}
OTtpumatu iHpOpMAIIiI0 PO KOHKPETHOTO KoJeKTopa 3a ioro ID.
— DELETE - /api/collector/{id}

Bunanutu xonekropa 3a roro ID.
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3aboprosanocti (Debts)

GET - /api/debt
[lepernsnyTu 1Hdopmariito mmpo Bci 6opru cryaentis. Koxen 6opr
MEePEPaxXOBYETHCS 3 ypaxyBaHHSAM BiJICOTKIB. [ToM'ssKIieHHS
3aCTOCOBYIOTHCS B 3aJIC)KHOCTI BiJl BIKY Ta CTaTi.

POST - /api/debt
Jlonatu HOBU# Oopr A0 cucteMu. OCTaHHIN JeHb OHOBJICHHS
BCTAHOBJIIOETHCSA K MOTOYHA J1aTa.

GET - /api/debt/{id}

[lepernsinyTH 1H(pOpMAaIlito PO KOHKpeTHH Oopr 3a ID.
DELETE - /api/debt/{id}

Bunanutu 60pr 3a itoro ID.

Crynentu (Students)

GET - /api/student

[lepernsayTH iHGOpPMAIIiIO TTPO BCIX CTYACHTIB Y CUCTEMI.

POST - /api/student

JloJlaTi HOBOTO CTYJIEHTA /10 CUCTEMHU.

PUT - /api/student

OnoBuTH 1H(MOPMAILIIO TTPO CTYACHTA.

GET - /api/student/{id}

[lepernsinyTH 1H(pOpPMAaILIiIO0 PO KOHKPETHOIO CTyAEHTa 3a ioro ID.
DELETE - /api/student/{id}

Bunanutu crynenra 3a oro ID.

Leit API Hagae moBHMIT HAOIp IHCTPYMEHTIB JJIs1 YIPABIIHHS CTYIEHTCHKUMU

Oopramu, aBTOMaTU3YyOUH MPOIECH Ta MOKPAILYIOYH €(PEeKTUBHICTH POOOTH 3

OOpKHUKAMU.
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3.2. CxeMu JaHHHUX Ta il TUIIH

Appointment Bxirodae B cebe Takuii HaOIp JaHHUX

{

1(1: 6‘7”
date: : 7,
studentld: ”,

collectorld: “”,

debtld: «”

const newAppointment =
id: generateld('appointment', appointments),
date: formattedDate,
studentId: studentld,

collectorId: collector.id,
debtId: debtId

Collector Bxirouae B ceOe Takuii HAOIp JaHHUX

{

* 1. 66
1d: <,

(1324

name: “”,

(1324

seniority:

app.post('/api/collector’, [
body( 'name').notEmpty(),

LisInt({ min: 2, max: 10 }

body('seniority').notEmpty
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Debt Bxitoyae B cebe Takuii HaOIp JaHHUX

{: .
1(1: “)”

studentld: ”,

(13554

amount: “”,
totalAmount: “”,

(135

monthlyPercent: “,

(135

creationDate: 7,
lastUpdateDate: “”

const newDebt =
id: generateId(),
studentId: studentId,
amount: amount,
totalAmount: totalAmount,

monthlyPercent: interestRate * 100,
creationDate: currentDate,
lastUpdateDate: currentDate

Student Bkirouae B cebOe Takuii HaOIp TaHHUX

2 q. €6
1d: <,

. €6
name: “”,

(155]
age:
sex: cc”’

M 2

fearFactor: “”,

const newStudent = |
id: generateld(),
name: name,
age: age,

sex: isFemale,
fearFactor: fearFactor
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3.3. TectyBaHHs 10KyMeHTAaIlil

TecTyBaHHs NOTPIOHO 1 MOXKHA PO3IMIOYMHATH BXKE HA €TaIll aHaJI13y BUMOT Ta

CYMPOBITHOT TOKYMEHTAIIIi 10 MPOAYKTY. TakuM YWHOM, BXKE Ha IIbOMY €Tarll

BUSIBJISIFOTHCSA MEPII HEBIAMOBIAHOCTI a00 MOKJIMBI Oaru:

1.

6
7.
8

9.

Cratb cTyeHTa 30epiraeThes K Mapa KiIro4d-3HauyeHHs sex Ta boolean,
110 MPUUHATHO JIUIIIE 32 YMOBH OUTBIN iHHOPMATUBHOTO JACKIapyBaHHS
caMoro Kjroya, Harpukiia, male (4osoBik) abo female (xiHka).
He3po3ymisticTs y BU3HaUEHHI CTaTi cTyneHTa (sex — boolean).

dopmart gacy 36epiraeTbcs y ayKe 4iTKOMY THIII, 110 MOKE CTBOPIOBATH
BEJIMKY KUJIBKICTh TOMHJIOK.

Tak camo npo dopmar BimoOpakeHHs 3aboproBanocti. HaamipHo 4iTki
dbopMaTH MPU3BOIATH JO KOIMYYBAaHHS TOMHUJIOK.

Hemae nmouatkoBoi 3a00proBaHocCTI cTyAeHTa. BincyTHa iHpopMaris
CTyJIeHTa Ha oyaTok nporpamu (Hanpuknan koxeH ctyaeHt mae 0
3a00proBaHOCTI Ha MTOYATKY).

HeMoxmmBicTh OTpuMaTH 3a00proBaHICTh HA KOHKPETHY /IaTy.
HemoxnuBicTh BiICOPTYyBaTH 3a00pTrOBaHICTh MO CTYJICHTY.

Hemae moxnuBocti HaacunaTtu 3anut PUT s pecypey Appointment.

Hemae moxxnuBocti Hagcunatu 3anutu PUT mis pecypey Debt.

3.4. TecryBaHHsl 10JATKY 32 JONOMOI0K0 PO3P00JeHOro (ppeiiMBOPKY

3yctpiu/Appointment

— BiAmpaBKa 3anuTy 3 HeicHytounM debtld

o Hosgi 3ycTpiui oTpumyoTh iaeHTHdIKaiiHui HoMmep 1d = -1, K110

KUTBKiCTh TIpoimiB y 6a3i mocsirae 15;

Konexrop/Collector

POST - /api/collector/{id}

— Hogi npodisi KoJIEKTOPiB CTBOPIOOTHCS 3 1d = -1, SIKIIIO KUIBKICTh

npodiiB y 6a3i nepepuniye 15;
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— Hosuii npodine KOIEKTOpa CTBOPIOETHCS HABITH Y BUIMAJIKAX, KOJIH BIK
cTyaeHTa Bka3zaHo sk () abo Bia'eMHe 3HAUYCHHS.

3aboprosanicts/Debt

POST - /api/debt/{id}

— Iadopmartis mpo HOBUM OOPT TOAAETHCSA O CUCTEMHU, HABITh SKIIO
B1JIcOTKOBa cTtaBka (monthlyPercent) Bka3zana sik 0 abo Big'emHe
3HAYCHHS,;

— Iadopmartis nmpo HOBUM OOPT TOAAETHCS IO CUCTEMHU, HABITh SKIIO
BKAa3aHO HEICHYIOUYMH 11eHTU(IKALIITHII HOMEp CTYyIeHTA.

Crynent/Student

— Hogi npodini cTyaeHTIiB OTpUMYIOTh 1d = -1, SIKIIIO KUTBKICTh MPOdLTIB y
0a3i nepeBunrye 15;

— HoBuil npo@1ib CTyI€HTa CTBOPIOETHCS, HABITh SKIIIO BIK CTYJE€HTA
BKa3aHo sk 0 a00 BiJ'€eMHE 3HAYEHHS;

— HoBwuii npodink CTyIeHTa CTBOPIOETHCS, HABITh SKIIO MOKa3HUK PU3UKY
BIJIPI3HIETHCS BiJ] TO3BOJICHUX 3HA4YeHb y MokyMmeHTartii (1, 2, 5);

— Hoguii npodins cTyieHTa CTBOPIOETHCS, HABITH SKIIO TOKa3HUK PU3UKY

Ma€ BiI'€MHE 3HAYECHHS.

BucHoBku 10 po3ainy
VY mipomy po3ini Oyiio po3TIsSHYTO CTPYKTYPY pO3pOOITIOBAaHOT CHCTEMH IS
aBTOMATH30BAaHOT'O TECTYBaHHS, a TAKOXK OMUCAHO JETalll peaji30BaHuX
¢yHkuid. B okpeMoMy miapo3/iiii AeTaIbHO BUCBITIIEHA apXITEKTypa MPOEKTY,
BKJIIOYAIOYM BUKOPUCTAHI MaTepHH, 3aCO0M, IHCTPYMEHTH Ta MOBU

pOrpaMyBaHHs, sIK1 OYJIM 3aCTOCOBAHI.

Takum ynHOM, OYyJIO IPEICTABIICHO 3araJIbHY apXIiTEKTYPy CHCTEMH Ta OI[IHEHO

MO>KJIMBOCTI 3aCTOCYBaHHS PO3POOJICHOTO IHCTPYMEHTY JUIsl KOHKPETHUX
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npoekTiB. Kpim Toro, OyB HaBeIeHUI IPUKJIA]] peati3allii CHCTeMH TeCTYBaHHS,

110 Ha PAKTHULl JEMOHCTPYE 3pYUHICTh PO3POOKH HOBHUX TECTIB.

Ha 3aBepiiieHHs, MOkHa 3pOOUTH BUCHOBOK, III0 CUCTEMA € TOTOBUM [0
BUKOPHUCTaHHA IPOrPaMHUM 3aCO00M, IKUH 3aBJISIKH BIIKPUTOMY KOJ1y TOTOBUM

710 TOAAIBIIOTO PO3MIUPEHHS (DYHKIIIOHATY Ta MOMXJIHBOCTEH.

[Ipote, TecToBaHa cucTeMa CTATHEHHS 3a00proBaHOCTI HAa JAHOMY €Talli
pO3p0oOKK Mae GaraTo HEAOJIKIB Ta MOTPeOy€e 3HAYHUX KOPUTYBaHb. [1icis
(ikcarlii BCIX HEBIAMOBIAHOCTEHN 1H(POPMALLis PO HUX MOBUHHA OyTH MepegaHa
PO3pOOHMKAM JIJIsI BHECEHHS BIIIOBIIHKUX 3MiH. I1iciiss oTpuMaHHS OHOBJICHOT
Bepcii API Bi po3poOHUKIB, pEKOMEHIYETHCSI IPOBECTU PErpeciiiHe

TECTYBaHHS 3 JIETaJIbHUM aHAI130M PE3yJIbTATIB
PO3/1]1 4. EKOHOMIUHUI PO3ILI

4.1. Po3paxyHOK TPYAOMICTKOCTI Ta BAPTOCTi pO3p0OKH NMPOrpaMHOro

NPOAYKTY

[Tix wac po3poOKM TOAATKY JIJIsi aBTOMATU30BaHOTO TecTyBaHHs API Oyro
MPOBEJICHO PO3PAXYHOK TPYAOMICTKOCTI Ta BAPTOCTi, BPaXOBYHOUHM HACTYIIHI
BUXIIHI] J1aHl:
o IlepenbauyBane uncio onepartopis nporpamu: 2500;
o Koedimient cknagnocti nporpamu: 1,5;
o KoedimienTt kopexiiii mporpaMHOTo IPOAYKTY B X0 oro po3podku: 0,1;
o [l'ogunHa 3apoOiTHa miata po3pooHuka: 200 rpu/rox (3rigHo 31
cratuctukoro 3 calty WorkUA st Ykpainn);
o KoedimienT 3011bIIeHHS BUTPAT Ipalll BHACTIAOK HEJOCTATHLOT'O OIUCY
3amaui: 1,3;

o Koedimient kBanmidikaiii mporpamicra, 3anexHuit Bij ctaxy podotu: 0,8;
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o Bapricte mammno-roguau EOM: 25 rpu/rog.
[{iHOBa MOMITHKA BUKOPUCTAHHS IHCTPYMEHTY ISl KOMaHJIHOI pOOOTH, TaKOTO
sk GitHub, 3anexuts Bim 06panoro tapugHoro miany. [CHyt0Th 0€3KOIITOBHI
tapudu 11t 0a30BOro BUKOpHUCTAHHS. /{151 KoMaHAHOT poOOTH MOTPIOHO
npuadaty miaTHUM TapudHuil mwiaH, skuii komrtye 500 rpH Ha KOPUCTyBava Ha
Micsie. [IpunycTumMo, 110 BU BUKOPUCTOBYETE IHCTPYMEHT 8 TOJMH Ha JICHb
MpOTAroM 22 poOoUrX JHIB Ha MICSIb, TO MOIOJIMHHA BAPTICTh KOPUCTYBAHHS
THCTPYMEHTOM CTaHOBUTH IPHOIU3HO 2,84 TpH/TO/I.
3apo0iTHY maTy po3poOHHUKa 32 TOJUHY OYJI0 PO3paxOBaHO 3a JAHUMU 3 CaUTy
st moryky poootu « WORK.UA». Cepenns 3apo6iTHa 11aTa po3poOHUKA B
VYkpaini ckianae npubauszno 35000 rpH HaA MicAIlb CTAaHOM Ha TpaBeHb 2024
pik. [Ipunyctumo, ctangapTHuii poOoumil THKIeHb cTaHOBUTH 40 roJiuH, TO1
noroAuHHa 3apo0iTHa miata ckianae 200 rpH/ro.
TpynomicTkicTh po3poOKH IPOTrPaMHOTO MPOAYKTY MOXKHA pO3paxyBaTH 3a

JOTIOMOT' 00 (POPMYJIH:

(3.1)
= rn + Iu + fﬂ + f" + ffm!.? + lif-.':l » I IHHO-T0 THH,

ne [, —BuUTpaTH Ipalli Ha NIATOTOBKY I ONHUC MOCTaBJIEHOI 3a/1a4l
(mpuitmaeTnest 50)
f,  — BUTPATHU Tpalll Ha JOCIIKEHHS aJrOpUTMY PIllICHHS 3a7a4i;

{, — BUTpATH Mpalll Ha pO3pOOKY OJOK-CXEMH aJTOPUTMY;

[, — BuTpaTH Mpai Ha MPOrPaMyBaHHS IO TOTOBIH 6I0K-CXeMi;
{,,. — BUTPATH Ipall Ha HaJaro/pKeHHs nporpamu Ha EOM;
t

0 — BHTPATH TAIll HA MATOTOBKY TOKYMEHTAITI].
CkuaioBl BUTpATH Ipalll BAZBHAYAIOTHCS Y€PE3 YMOBHE YHCIIO ONEPaTOpPIB
y IpOrpaMHOMY 3a0€3MeUeHHI, IKe PO3pOOIIETHCS.

YMOBHE 4KCIIO oniepaTopiB (Tigmporpam):
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(3.2)
Q=q-C-(1+p),

ne q —uependauysane yncio ornepaTtopis (2500);

C — xoedimieHT cknagHocti nporpamu (1,5);

p — KOe]IIIeHT KOPEKIlii MPOrpaMHOTO MPOAYKTY B XOJi HOro po3poOKu
(0,2).

TakuM 9uHOM, YMOBHE YHCJIO OTIEPATOPIB CTAHOBUTH:

Q=2500-1,5-(1+0,1)=4125;

Burpatu npatii Ha BUBYCHHS OIHUCY 3a/1a4l { BHU3HAYAETHCS 3
d

ypaxyBaHHSAM YTOUHEHHS ONUCY 1 KBaji(ikalli nporpamicra:

(3.3)

O-B
L, :W , MIOIUHO-TOJUH,

ne B — koediieHT 301IbIIIEHHS BUTPAT Ipalli BHACIIOK
HEJIOCTaTHBOTO onucy 3aaadi (1,3);

k — koedirmient kBamidikarii nporpamicra, 00yMOBJICHHN
cTaxkeM poboTH 3 gaHoi crerianpHocTi (0,8);

3 ypaxyBaHHsIM KoediuieHTa kBamidikamii k = 0,8, oTpumyeMo BUTpaTu

mpalli Ha BUBYEHHS OIKCY 3aBJIaHHS:

t, =(4125-1,3) /(85 - 0,8) = 78,07 sromuHO-TOINH.
Butpatu npaiii Ha po3poOKy aaropuTMy pillieHHs 3a7a4l BU3HAYAIOTHCS
3a GOpMYJIOIO:
(3.4)

o
2

« (20 k> JHIUHO-T'OIHH.

5)-

ne Q — yMOBHE YHCJIO OTIEPaTOPiB MPOTPamMH;

k — koedimieHT KBamidikalii mporpamicra.
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[TigcTaBuBIIM BiAMOBIIHI 3Ha4YeHHs B (hopmyy (3.4), oTpuMaemo:

t, =4125/ (20 - 0,8) = 257,81 mOAMHO-TOIUH.

ButpaTtu Ha ckiasaHHs porpaMu Mo roToBii OJI0K-CXeMi:

(3.5)
;= o
" T(20...25) -k » MOAMHO-TO/IHH.
t, =4125/ (25 - 0,8) = 206,25 m10a1HO-TOIHH.
Burpatu npaiii Ha HanaropkeHHs nporpamu Ha EOM:
— 32 YMOBHU aBTOHOMHOT'O HaJIaro/PKEHHS OJTHOTO 3aB/IaHHS:
(3.6)
PR *
" ~4.5)k » TIOAMHO-TOJMH.
Lomi 125 (5 - 0,8) = 1031,25 mrouHO-TOHH.
— 332 YMOBHU KOMIIJIEKCHOTO HAJIarO/PKCHHS 3aB/IaHHS:
(3.7)
lome =151,  JTIFOJUHO-TOJUH.
. = 1,5+ 1031,25 = 1546,8 nmroaqnHO-rOIUH.
Burtpatu npaiii Ha miAroTOBKY JOKYMEHTAIIIi:
(3.8)

lag = tap + tao:

ne tap — TPYyAOMICTKICTH NIATOTOBKU MaTEpiajiB 1 pyKOIHCY;
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(3.9)

__ Q9
‘» =15.20) -k » MOMAMHO-TOJIHH.

(3.10)
tae = {]..?5 N lrl.||:l .
ne tgo- TPyIOMICTKICTh pearyBaHHs, IEYaTKu i opopMIIeHHS

JOKyMEHTAIl1:

[TizcTaBmnsiroun BiAMOBIIHI 3HAYEHHS, OTPUMAEMO:

Lap = 4125/ (18 - 0,8) = 286,45 nroaguHO-TOIUH.
tan=0,75 - 286,45 = 214,83 nroarHO-TOIUH.

ta =286,45 + 214,83 =501,28 mr01uHO-TOIMH.

[ToBepTarouunck 10 hopmyu (3.1), oTpuMaeMo MOBHY OIIHKY
TPYIOMICTKOCTI PO3POOKH MPOTrpaMHOT0 3a0€3MeUEHHS:

t=50+ 78,07 + 257,81 + 206,25 + 1031,25 + 286,46 = 1909,84 nroanHO-TOAMH.

3a pe3ysbTaTaMu PO3pPaxyHKIB, 3arajbHa TPYJIOMICTKICTh PO3POOKH

JTAHOTO MporpaMHOro npoaykry ckianae 1909,84 monnHo-roauH.
4.2. Po3paxyHOK BUTPAT Ha CTBOPEHHS MPOrpaMu

Burtpatu nHa ctBopenns [13 Ko BKIIIO4aOTh BUTpATH Ha 3apO0ITHY
I1aTy BUKOHABI MPOrpaMu 3371 BUTPAT MAILIMHHOIO Yacy, HEOOX1THOTO

Ha HaJaro/KeHHs nporpamu Ha EOM:

Ko = 3ui + 3us | TpH,
(3.11)
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33— 3apo0iTHA IJ1aTa BAKOHABIIIB, SIKA BU3HAYAETHCS 32 (POPMYIIOO:

(3.12)
331 = t- Cnr |, rpH,

ne t - 3arajibHa TPYAOMICTKICTb, JIFOIMHO-TOJINH;

Cnr— cepeqHs TOAWMHHA 3apO0iTHA TUTaTa IPOrpamicTa, TpH/TOIUHA.

3 YpaxyBaHHAM TOI'O, IO CCPCAHA I'OAWMHHA 3apIljiaTa p03p06HI/IKa

cranoBuTh 200 rpH / O, OTPUMYEMO:
337 =1909,84 - 200 = 381968 rpH.

BapricTs MamuHHOT0 9acy 3us , HCOOXITHOTO JUIS HAJIAr O KCHHS

porpaMu Ha

EOM, Bu3HaudaeThes 3a (HOPMYIIOH0: (3.13)

'i.m' =Iau? ! C'.wa 3 FpII,

pe t, —~ — TPYIOMICTKICTh HaMaromkeHts nporpamu Ha EOM, rog;

Cymy — Bapricth MamuHo-ronuan EOM, rpH/ro.

3wz =1031,25 - 25 = 25781,25rpH.

3BiJICH BUTPATH HA CTBOPEHHS TPOTPAMHOI0 MPOAYKTY:

Kno =381968 + 25781,25 = 407749,25rpH.

OuikyBanuii iepion ctBopenns [13:
(3.14)

, Mic,

ne B.— uucno BukoHaBIiB;
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£, —MicstaHaui GhoHa pododoro yacy (mpu 40 roguHHOMY POOOYOMY THXKHI
F, =176 ronun).
3BijcH, 3a hopmyioro (3.14) BuTpaT Ha CTBOPEHHS MPOTPAMHOTO MPOTYKTY:

T=1919,84/(1-176) = 10,90 mic.

BucnoBok: JlogaTok /11 aBTOMaTU30BaHOTrO TecTyBaHHA API
CTBOPEHO 3 METOIO MIJIBUILIEHHS €(DEKTUBHOCTI TECTYBaHHS Ta
CKOPOYEHHS BUTPAT Yacy 1 pecypciB. BapTicTs po3poOku ckiagae
npuom3Ho 407749,25 rpH, a OpieHTOBHUM Yac PO3POOKH CTAHOBUTH
10,90 micsmi npu ctannapTHoMy 40-romuHHOMY poO6OYOMY THXKHI 1 176-

TOJIMHHOMY POO0OYOMY MICSIIL.
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BUCHOBKH
Mertoto miei BUITycKHOT KBaTi(iKaliitHOT poOOTH OYJI0 CTBOPEHHS CUCTEMHU JIJIS
aBromaTu3aiii TectyBanHs API. B pe3ynbrati BuKOHaHOi poO0oTH Oyina
po3polieHa cuctema, ska 3abesneuye poboty 3 API, renepartito TecTtoBux
TaHuX, 0OpOOKY JIOTIB, a TAKOK CTBOPEHHS 3BITIB PO TECTYBAHHS 32

JOTIOMOT'OF0 30BHIIIHBOTO 1HCTpYMeHTY Allure.

[Ipu po3podiii BpaxoByBaiucs 0oco0inBocTi KOHKpeTHOro API. 3anpornoHnoBane
PILIEHHS I03BOJIUTH 3MEHIIIUTH Yac, HEOOX1THUMN JIJIsl TECTYBaHHS, 1 CKOPOTUTH
KUIBKICTH (paxiBIiB, HEOOX1THHUX JJIs1 HOTO MTPOBEICHHS, 1110, 6€3yMOBHO,
M1IBUIIUTE €()EKTUBHICTh KOMITIaHI1, sIKa BIPOBAI)KYBATUME 1110 CUCTEMY Y

poOOTY TECTOBOTO BiIILTY.

Arnpo0aliisi CUCTEMH MPOBOAMIACA HAa pealbHOMY 3aBJaHHI TecTyBaHHs API,
10 JTO3BOJIMJIO OLIIHUTH 11 3pYUYHICTh 1 TPAKTUYHICTh y 3aCTOCYBaHHI.
[Topanpiuii pO3BUTOK CUCTEMU Tiepen0ayae po3MUpPEHHs ICHYIOUNX (PYHKITIH
Ta JI0/IaBaHHsI HOBHX, TAKUX K PO3po0Ka YHIBEpCaTbHUX TECTOBUX KPOKIB,
ONTHUMI3allisl Ta IPUCKOPEHHS pOOOTH, & TAKOK CTBOPEHHS CUCTEMHU aHaJ3y

IMPpUYXH ITIOMUIIOK, BUSBJIICHUX Hil[ qac TCCTYBaHHA.

[Ipu po3po0i1i KIIEHT-CEPBEPHOTO MPOrPAMHOIO 3a0€3MEUEHHS BaXKIUBOIO €
nokyMmeHnrtailist 1o API, sika 3a06e3neuye qoctyn 10 gaHux. Jlyxe gacto
KJIIEHTChKA Ta cepBepHa YacThHU [13 po3poOIsitoThes pI3HUMHU KOMaHAaMHU, SIK1
MOKYTh IIPAIIOBATH HA BEJIMKIH BIJICTaH1 200 HABITh Y PI3HUX YaCOBUX MoOsicax.
VY Takux BUIIaJKax JOKYMEHTAllisl CTA€ OCHOBHUM 3aCO00M Oprasizanii

B3a€MO/Iii MIDK IIMMU KOMaH/JaMH, TOMY ii SIKICTb € HaJ3BUYAHO BaXKJIUBOIO.
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INEPEJIIK ITIOCUJIAHb
1. Cucumber.js: Odimiiinuii caidT Ta fokyMeHTanis Cucumber mis

JavaScript https://github.com/cucumber/cucumber-js

2. Mocha: Tomynspauit JavaScript ppeliMBOpPK I TECTYBaHHS.

https://mochajs.org/

3. SuperTest: biomioreka mis trectyBanass HT TP 3 JavaScript.

https://github.com/visionmedia/supertest

4. Allure Framework: IncTpyMeHT 1151 reHepalii 3BiTiB PO TECTYBaHHS.

https://docs.qameta.io/allure/

5. Node.js: [Tnardopma mns BukoHaHHS JavaScript Ha cepsepi.

https://nodejs.org/en/docs/

6. AXxios: biomioreka mis Bukonanus HT TP 3anuris. hitps://axios-

http.com/docs/intro

7. Cucumber HTML Reporter: biomioteka mis ctBoperns HTML-3BitiB

s Cucumber. https://github.com/gkushang/cucumber-html-reporter

8. Cucumber.js with Allure: IncTpykii oo interparitii Cucumber.js 3

Allure mst renepanii 3BiTiB. https://docs.qameta.io/allure/# javascript 2

9. Setting up Mocha with Cucumber.js: [HCTpyKIIii 110,10 HAJTAIITYBAaHHS

Mocha 3 Cucumber.js. https://github.com/cucumber/cucumber-

is/blob/main/docs/support files.md#using-mocha

10.Cucumber.js Examples: IIpuknaau Bukopuctanus Cucumber.js mis

HanucaHus Tectis. https://github.com/cucumber/cucumber-

Is/tree/main/examples

11.Creating Test Reports: [HCTpyKIii 11070 CTBOPEHHS 3BITIB PO
TecTyBaHHs 3a nonomoror Cucumber HTML Reporter.

https://github.com/gkushang/cucumber-html-reporter#options
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12.Log4js: BibmioTeka ms toryBanus y JavaScript. https://log4js-

node.qithub.io/log4js-node/
13.Generating HTML Reports: Cteopennst HTML-3BiTiB 3 JSON-(aiinis.

https://github.com/gkushang/cucumber-html-reporter#usage

14.BDD (Behavior Driven Development): MeToomnorist po3po0ku Ha

ocHOBI noBemiHku. hitps://cucumber.io/docs/bdd/

15.IntelliJ IDEA: InterpoBane cepenoBuiie po3pooku (IDE) s JavaScript
Ta IHITUX MOB MPOTPaMyBaHHS.

https://www.]jetbrains.com/idea/documentation/

16.Git and GitLab: CucteMu KOHTPOJIIO BepCiid Ta CHiIBLHOT POOOTH HA
npoekramu. https://git-scm.com/doc
17. GitLab https://docs.qgitlab.com/
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JOIJATOK A
KO/l ITPOI'PAMUA
Server.js

const express = require(‘express’;

const bodyParser = require('body-parser’);

const { body, validationResult } = require(‘express-validator');
const moment = require(‘'moment’);

const log4js = require('../log4js.config.js");
const logger = log4js.getLogger();

const app = express();
const PORT = process.env.PORT || 3000;

/I Middleware
app.use(express.json());

I/l Sample data (replace with your database implementation)
let appointments = [

{ id: "ap1’, debptid: 'debtl’, collectorld: ‘'c3', date: '2025-03-03" }
I;
let collectors = [

{id: 'cl’, name: 'Sam Kushi', seniority: 2 },

{ id: 'c2', name: 'Emi Bykon', seniority: 2 },

{id: 'c3', name: 'Andrew Macks', seniority: 4 },

{ id: 'c4’, name: 'Alan Dok', seniority: 4 },

{ id: 'c5', name: 'Peter Sdoa', seniority: 10 },

{ id: 'c6', name: 'Michael Kon', seniority: 10 },
l;
let debts = [

{ id: 'debtl’, studentld: 's1', amount: 1000, totalAmount: 1040.67,
monthyPercent: 20, creationDate: '2024-04-20', lastUpdateDate: " },
{ id: 'debt2’, studentld: 's2', amount: 2000, totalAmount: 2081.21,
monthyPercent: 30, creationDate: '2024-04-22', lastUpdateDate: " }
I;
let students = [
{id: 's1', name: 'John’, age: 18, sex: false, fearFactor: 2 },
{id: 's2', name: 'Alice’, age: 22, sex: true, fearFactor: 1 },

I;

function generateld(apiType, items) {
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logger.info('[generateld] starting to generate id');
If ((apiType === "appointment' || apiType === "collector' || apiType
==='student’) && items.length >=15) {
return -1;

}else {
return Math.random().toString(36).substring(2, 10);
}

¥

function isCollectorAvailable(collectorld, appointmentDate,
studentFearFactor) {
logger.info(‘[isCollectorAvailable] starting collector search’);
Il Check if the collector's fear factor is at least 2 times bigger than the
student's fear factor
const collector = collectors.find(collector => collector.id ===
collectorld);
logger.info("[isCollectorAvailable] Checking if the collector's fear
factor: ${collector.seniority} is at least 2 times bigger than the student's
fear factor: ${studentFearFactor});
logger.info("[isCollectorAvailable] Checking if the collector:
${collector.id} has no appointments for the provided date:
${appointmentDate});
return collector && collector.seniority >= 2 * studentFearFactor &&
/I Check if the collector has no appointments for the provided date
lappointments.some(appointment => appointment.collectorld ===
collectorld && appointment.date === appointmentDate);

¥

I/l GET endpoint to get all appointments
app.get(‘/api/appointment’, (req, res) => {
logger.debug('[API] get all appointments’);
res.json(appointments);

ol

// POST endpoint to create appointment
app.post(‘/api/appointment’, [
body(‘date").custom((value, { req }) =>{
// Check if the date is in YYYY-MM-DD format
if ('moment(value, 'YYYY-MM-DD HH:mm:ss', true).isValid()) {
throw new Error('Date must be in YYYY-MM-DD HH:mm:ss
format');

}
/I Check if the date is in the future
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if (moment(value).isBefore(moment().startOf(‘day"))) {
throw new Error('Appointment date cannot be in the past’);
b

return true;

b
body('studentld").notEmpty()
1, (req, res) =>{
logger.debug('[API] starting appointment creation’);
const errors = validationResult(req);
if (Terrors.isEmpty()) {
logger.error(‘[appointment] ', errors.array())
return res.status(400).json({ errors: errors.array() });

¥

Il Check if there are available collectors for the appointment

const appointmentDate = req.body.date;

let formattedDate = moment(appointmentDate, 'YY-MM-DD
HH:mm:ss').format("YY-MM-DD");

const studentFearFactor = students.find(student => student.id ===
reg.body.studentld)?.fearFactor || "Student not found";

const availableCollectors = collectors.filter(collector =>
isCollectorAvailable(collector.id, formattedDate, studentFearFactor));

if (availableCollectors.length === 0) {
return res.status(400).json({ message: 'No available collectors for
the appointment' });

¥

/I Check if the student has any existing debt

const studentld = reqg.body.studentld

logger.info('[appointment] checking if the student has any existing
debts', studentld);

const studentDebt = debts.find(debt => debt.studentld === studentld);

const debtld = studentDebt ? studentDebt.id : null;

Il Assign the appointment to the first available collector
const collector = availableCollectors[0];
const newAppointment = {
id: generateld(‘appointment’, appointments),
date: formattedDate,
studentld: studentld,
collectorld: collector.id,
debtld: debtld // Assigning the student's debt ID to the appointment
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I3

logger.info('[appointment] creating new appointment ',
newAppointment);

logger.info('[appointment] assigning the appointment to the first
available collector’, collector);

/l Add the new appointment to the appointments array
logger.info('[appointment] adding the new appointment to the
appointments array ', newAppointment);
appointments.push(newAppointment);
res.status(201).json(newAppointment);
logger.debug('[API] finishing appointment creation’);

ol

/Il GET endpoint to get appointment by id
app.get(‘/api/appointment/:id’, (req, res) => {
logger.debug('[API] starting "get appointment by id" function’);
const appointment = appointments.find(appt => appt.id ===
reg.params.id);
if ('appointment) {
logger.debug('[appointment] get appointment error', appointment);
res.status(204)
}else {

res.json(appointment);
¥
logger.debug('[API] finishing "get appointment by id" function’);
bk

/Il DELETE endpoint to delete appointment by id
app.delete('/api/appointment/:id’, (req, res) => {
logger.debug('[API] starting appointment deleting’);
const index = appointments.findindex(appt => appt.id ===
reg.params.id);

If (index ===-1) {
res.status(404).send('Appointment not found');
}else {

appointments.splice(index, 1);

res.status(204).send(‘appointment has been deleted’);

logger.info('[appointment] appointment has been deleted ',
appointments[index]);

}
b
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Il GET endpoint to get all collectors

app.get(‘/api/collector’, (req, res) => {

logger.debug('[API] starting "get all collectiors" function’);
res.json(collectors);

ok

// POST endpoint to create a collector
app.post(‘/api/collector',[

body(‘name').notEmpty(),

body('seniority’).notEmpty().isint({ min: 2, max: 10
}.withMessage('seniority of collector must be an integer between 2 and
10"
], (req, res) => {

logger.debug('[API] starting to create a collecter’);

const errors = validationResult(req);

if (Terrors.isEmpty()) {

return res.status(400).json({ errors: errors.array() });

¥

logger.info('[collector] adding new collector ')

const newCollector = reqg.body;

newCollector.id = generateld('collector’, collectors)

collectors.push(newCollector);

res.status(201).json(newCollector);

logger.info('[collector] new collector has been added ', newCollector);

b,

// PUT endpoint to update collector by id
app.put(‘/api/collector/:id", (req, res) => {
logger.debug('[API] starting to uodate collector');
const { id } = req.params;
const updatedCollector = req.body;

const index = collectors.findindex(collector => collector.id === id);
if (index 1==-1) {
logger.info('[collector] updating collector info ', collectors[index])
updatedCollector.id = id; // Assign the existing ID
collectors[index] = updatedCollector;
res.json(updatedCollector);
} else {
logger.debug( collector ${id} has not been found’);
res.status(404).send(‘Collector not found');

}
b
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// DELETE endpoint to delete collector by id
app.delete(‘/api/collector/:id", (req, res) =>{
logger.debug('[API] starting collector deletion’);
const { id } = req.params;
const index = collectors.findIndex(collector => collector.id === id);
if (index 1==-1) {
logger.warn("[collector] deleting the collector
${collectors[index]});
collectors.splice(index, 1);
res.status(204).send();
logger.info("[collector] collector ${id} has been deleted °);
} else {
logger.debug( collector ${id} has not been found");
res.status(404).send(‘Collector not found');

}
1

/I GET endpoint to retrieve all debts

app.get(‘/api/debt’, (req, res) => {
logger.debug('[API] starting to retrieve all debts');
res.json(debts);

b,

/[ POST endpoint to add a new debt
app.post(‘/api/debt’, (req, res) => {
logger.debug('[API] starting new debt addition’);
const { studentld, amount, lastUpdateDate } = req.body;

// Find the student by their ID
logger.info("[debt] Looking for the student ${studentld}");
const student = students.find(student => student.id === studentld);
if ('student) {
logger.debug( [debts] student ${studentld} has not been found’);
return res.status(404).json({ error: 'Student not found' });

¥

const debtorAge = student.age;
const isFemale = student.sex;

/l Calculate interest rate based on age and gender

logger.info('[debt] calculating interest rate');
let interestRate = 0; // Default interest rate
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if (debtorAge < 21) {
interestRate = 0.1; // Apply -10% interest rate for debtors younger
than 21
¥
if (debtorAge < 18) {
interestRate = 0.2; // Apply an additional -20% interest rate for
debtors younger than 18
}
if (isFemale) {
interestRate += 0.1; // Apply an additional -10% interest rate for
female debtors

¥

/I Calculate the total debt amount with interest

let total Amount = amount

logger.info("[debt] Calculating the total debt amount: ${totalAmount}
with interest: ${interestRate}");

/I Check if the debt creation date is in the future
const currentDate = new Date();
logger.info("[debt] checking if the debt creation date:
${lastUpdateDate || currentDate} is in the future’);
If (currentDate < new Date(lastUpdateDate)) {
const daysSinceCreation = Math.ceil((new Date(lastUpdateDate) -
currentDate) / (1000 * 60 * 60 * 24));
const dailyRate = interestRate / 30;
for (leti = 0; i < daysSinceCreation; i++) {
totalAmount *= (1 + dailyRate); // Apply daily interest rate
logger.info(‘applying daily interest rate ', dailyRate)
logger.info(‘applying it to the total amount’, total Amount)
by
}

Il Create a new debt object
logger.info('[debt] creating a new debt object’);
const newDebt = {
id: generateld(),
studentld: studentld,
amount: amount,
total Amount: total Amount,
monthlyPercent: interestRate * 100, // Convert interest rate to
percentage
creationDate: currentDate,
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lastUpdateDate: currentDate

1

/l Add the new debt to the debts array
logger.info('[debt] adding the new debt to the debts array ', newDebt);
debts.push(newDebt);

/I Return the newly created debt object in the response
res.status(201).json(newDebt);
logger.info('[debt] finishing debt addition’);

bk

Il GET endpoint to retrieve a specific debt by id
app.get(‘/api/debt/:id’, (req, res) => {
logger.debug('[API] starting to retrieve a specific debt by id");
const debt = debts.find(debt => debt.id === req.params.id);
if (debt) {
logger.info('return debt ', debt)
res.json(debt);
}else {
logger.debug( " debt ${req.params.id} is not found’);
res.status(204).send('Debt is not found!");
b
b

// PUT endpoint to create a debt

app.put(‘/api/debt’, (req, res) => {
logger.debug('[API] Starting debt creation’);
const currentDate = new Date();

debts.forEach(debt => {
Il Check if lastUpdateDate is today
logger.info("[debt] checking if lastUpdateDate:
${debt.lastUpdateDate} is today");
const lastUpdateDate = debt.lastUpdateDate ? new
Date(debt.lastUpdateDate) : new Date(debt.creationDate);
if (lastUpdateDate.toDateString() === currentDate.toDateString()) {
/' If lastUpdateDate is today, do not update data
logger.info("[debt] debpt ${debt.id} has not been updated. The
last update date: ${debt.lastUpdateDate} is today’);
return;

}
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// Calculate the daily interest rate from the monthly percent

const dailyRate = (debt.monthyPercent / 30) / 100;

logger.info("[debt] Calculating the daily interest rate: ${dailyRate}
from the monthly percent ${debt.monthyPercent}");

/[ Calculate the days elapsed since the last update date or creation
date

const daysElapsed = Math.ceil((currentDate - lastUpdateDate) /
(1000 * 60 * 60 * 24));

logger.info("debt] Calculating the days elapsed: ${daysElapsed},
since the last update date: ${lastUpdateDate} or creation date’);

/I Apply the daily interest rate to update the total amount

let total Amount = debt.totalAmount || debt.amount; // Initialize
total Amount with amount if not set

logger.info(" Initializing total Amount ${totalAmount}")

logger.info("Applying the daily interest rate: ${dailyRate} to update
the total amount: ${total Amount}")

totalAmount *= Math.pow((1 + dailyRate), daysElapsed); // Apply
interest rate

// Update the total Amount and lastUpdateDate for the debt

logger.info("Updating the totalAmount: ${debt.totalAmount} and
lastUpdateDate: ${debt.lastUpdateDate} for the debt’)

debt.totalAmount = total Amount;

debt.lastUpdateDate = currentDate.tolSOString();

b,

/l Return the updated debts array in the response
res.json(debts);
logger.debug('[API] Finishing debt creation’);

ol

/I DELETE endpoint to delete a debt
app.delete(‘/api/debt/:id’, (req, res) => {
logger.debug('[API] Starting debt deletion’);
const { id } = reqg.params;
const index = debts.findIndex(debt => debt.id === id);
if (index '=="-1) {
logger.warn("deleting debt ${debts[index]});
debts.splice(index, 1);
res.status(204).send();
logger.info("debt has been deleted");
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} else {
logger.debug( [debt] debt ${id} has not been found’);

res.status(404).send('Debt not found");

}
1

/l GET endpoint to retrieve all students
app.get(‘/api/student’, (req, res) =>{
logger.debug('[API] Starting to retrieve all students');
res.json(students);

ol

/[ POST endpoint to add a new student
app.post(‘/api/student’, (req, res) => {

logger.debug('[API] Starting new student addition’);

const { name, age, sex, fearFactor } = reqg.body;

/I Check if age and fearFactor are provided and valid

logger.info("[student] checking if age: ${age} and fearFactor:

${fearFactor} are provided and valid");

If (age || isNaN(age) || 'fearFactor || isNaN(fearFactor)) {
logger.debug('[student] Invalid age or fearFactor provided");
return res.status(400).json({ error: 'Invalid age or fearFactor

provided' });

¥

// Determine if the student is female based on the sex field

logger.info("[student] Determining if the student is female based on the
sex field: ${sex});

const isFemale = sex.toLowerCase() === 'female’;

/I Create a new student object
const newStudent = {
id: generateld(‘student’, students),
name: name,
age: age,
sex: isFemale,
fearFactor: fearFactor
3
logger.info("[student] Creating a new student object: ${newStudent}");

// Add the new student to the students array

logger.info("[student] adding the student to the students array’);
students.push(newStudent);
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I/ Return the newly created student object in the response
res.status(201).json(newStudent);
logger.debug('[API] Finishing new student addition’);

ok

// PUT endpoint to update an existing student
app.put('/api/student/:id’, (req, res) => {
logger.debug('[API] Starting student updation’);
const { id } = re.params;
const updatedStudent = reqg.body;

const index = students.findIndex(student => student.id === id);

if (index 1==-1) {
// Update the student record with the provided ID
logger.info("[student] Updating the student record with the provided

ID: ${id}")

students[index] = { ...updatedStudent, id: id };
res.json(studentsfindex]);

}else {
logger.debug("[student] Student ${id} has not been found’);
res.status(404).send('Student not found");

}
b,

Il GET endpoint to retrieve a specific student by id
app.get(‘/api/student/:id’, (req, res) => {
logger.debug('[API] Starting to retrieve a student’);
const student = students.find(student => student.id === req.params.id);
If (student) {
res.json(student);
}else {
logger.debug( [student] student ${req.params.id} has not been
found’);
res.status(404).send('Student not found");

}
b,

// DELETE endpoint to delete a student
app.delete(‘/api/student/:id’, (req, res) => {

logger.debug('[API] Starting student deletion’);

const { id } = req.params;

const index = students.findIndex(student => student.id === id);
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if (index '=="-1) {
logger.warn("[student] deleting a student by ID: ${id}");
students.splice(index, 1);
res.status(204).send();
logger.info("[student] student ${id} has been deleted");
}else {
logger.info("[student] student ${id} has not been found’);
res.status(404).send('Student not found");

}
b,

module.exports = app;

//Start server

Ilapp.listen(PORT, () => {

/I logger.info("starting server on the port ${PORT}");

I/l console.log("Server is running on http://localhost:$3{PORT}");

I13);

Appointment_steps.js

const { Given, When, Then, After } = require('@cucumber/cucumber’);
const request = require('supertest’);

const app = require('../../server/server.js");

const assert = require(‘assert');

const axios = require(‘axios');

let appointmentld,;

I/ Step definition starts...

When('l request all appointments’, async function () {
response = await axios.get("${this.api}/api/appointment’);
this.response = response;

b,

When('l create an appointment with valid data {string}', async function
(date) {
const appointmentDetail = {
studentld: this.studentID,
date: date
Y
try
const response = await axios.post( ${this.api}/api/appointment’,
appointmentDetail);
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this.response = response;

appointmentld = this.response.data.id;
} catch (error) {

this.response = error.response;

}
b

When('l create an appointment with past date {string}', async function
(date) {
const appointmentDetail = {
studentld: this.studentlID,
date: date
o
try
const response = await axios.post(" ${this.api}/api/appointment’,
appointmentDetail);
this.response = response;
} catch (error) {
this.response = error.response;

}
b
When('l create an appointment with invalid data’, async function
(dataTable) {

const appointmentDetailsArray = dataTable.hashes();

try {

const response = await axios.post("${this.api}/api/appointment’,
appointmentDetailsArray[0]);
this.response = response;
} catch (error) {
this.response = error.response;

}
b

When('l create an appointment with invalid date format {string}', async
function (date) {
const appointmentDetail = {

studentld: this.studentlID,

date: date
Y
try {

const response = await axios.post("${this.api}/api/appointment’,
appointmentDetail);
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this.response = response;
} catch (error) {
this.response = error.response;

}
1

When('l request an appointment by id {string}', async function (id) {
const response = await axios.get("${this.api}/api/appointment/${id}");
this.response = response;

b,

When('l delete an appointment by id’, async function () {
const response = await

axios.delete("${this.api}/api/appointment/${appointmentid}’);
this.response = response;

b
Il Step definition ends...

/l Step validation starts...

Then('the response should contain appointments', function () {
assert.ok(Array.isArray(this.response.data));

b,

Then('the response should contain appointment data’, function () {
assert.ok(this.response.data.id);
assert.ok(this.response.data.studentld);
assert.ok(this.response.data.date);

1

Then('l receive object of appointments', function () {

const appointments = this.response.data

assert.strictEqual(typeof appointments, 'object’, 'Expected response to be
an object”);

)

Then('the response should contain error message {string}', function
(errorMessage) {
let error;
console.log(this.response.status);
if (this.response.data.errors) {
if (Array.isArray(this.response.data.errors)) {
error = this.response.data.errors[0].msg; // handle if it is an array
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} else {
error = this.response.data.errors.message; // handle if it is an object
¥
}else {

error = this.response.data.error;

¥

assert.strictEqual(error, errorMessage);

b

Then('the response should contain appointment with id {string}', function

(id) {

assert.strictEqual(this.response.data.id, id);

b,

// Step validation ends..

Debt_steps.js

const { Given, When, Then, After } = require('@cucumber/cucumber?);
const request = require(‘supertest’);

const app = require('../../server/server.js");

const assert = require(‘assert’);

const axios = require(‘axios’);

Il Step definition starts...

When('l create a debt for the student with the amount {int}', async function
(amount) {
const debtDetails = {
studentld: this.studentID,
amount: amount
Y
console.log(this.api)
response = await axios.post("${this.api}/api/debt’, debtDetails);
this.response = response;

b,

When('l create a debt for the student that does not exist {string} with the
amount {int}', async function (student, amount) {
const debtDetails = {
studentld: student,
amount: amount

}
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console.log(debtDetails);
try {
response = await axios.post("${this.api}/api/debt’, debtDetails);
this.response = response;
} catch (error) {
if (error.response) {
console.log('error response',error.response)
this.response = error.response;
}else {
console.log(‘error',error)
throw error;

}
¥

bk
I/ Step definition ends...

/l Step validation starts...

Then('The debt should be created with the amount {int},
function(expectedAmount) {
const debtData = this.response.data;
assert.strictEqual(debtData.amount, expectedAmount, "Expected debt
amount ${expectedAmount}, but got ${debtData.amount}");

)

Then('ld is assigned to the debt', function () {
const debtData = this.response.data;
assert.ok(debtData.id, 'Expected debt ID to be assigned, but it was not');

)

Then('The monthly percent of the newly created debt must be {int}',
function (expectedMonthlyPercent) {
const debtData = this.response.data;
assert.strictEqual(debtData.monthlyPercent, expectedMonthlyPercent,
"Expected monthly percent ${expectedMonthlyPercent}, but got
${debtData.monthlyPercent}");

)

Then(", function () {

)
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Then(", function () {

)

Il Steps validation ends...

Student_steps.js

const { Given, When, Then, After } = require('@cucumber/cucumber?;
const request = require(‘supertest’);

const app = require('../../server/server.js");

const assert = require(‘assert’);

const axios = require(‘axios’;

let studentID;
let response;

Given('The API is running', function () {
console.log('Step definition: The API is running");

b

Il Step definition starts...

When('l send a POST request to {string} with body:', async function
(endpoint, dataTable) {
const studentDetailsArray = dataTable.hashes();
const studentDetails = studentDetailsArray[0];
response = await axios.post("${this.api}${endpoint}", studentDetails);
this.response = response;

1

When('l request all students’, async function () {
response = await axios.get("${this.api}/api/student’);
this.response = response;

b
When('l create a new student with the following details:’, async function
(dataTable) {

const studentDetailsArray = dataTable.hashes();

const studentDetails = studentDetailsArray[0];

response = await axios.post("${this.api}/api/student’, studentDetails);
this.response = response;

this.studentID = response.data.id;
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b,

When('l request a specific student by its ID {string}', async function
(studentld) {
const cleanStudentld = studentld.replace(/[""]+/g, "); // Remove quotes
response = await axios.get("${this.api}/api/student/${cleanStudentid}");
this.response = response;

b

When('l create a new student with invalid age and the following details:’,
async function (dataTable) {
const studentDetailsArray = dataTable.hashes();
const studentDetails = studentDetailsArray[0];
console.log(studentDetails);
try {
this.response = await axios.post("${this.api}/api/student’,
studentDetails);
} catch (error) {
this.response = error.response;

}
b

When('l create {int} students', async function (numb) {
studentlds = []; // Reset the student IDs array
for (leti=1;i<=numb; i++) {
const studentDetails = {
name: “Student${i}",
age: 20 +1,
sex: 'Male',
fearFactor: 1
Y
const response = await axios.post("${this.api}/api/student’,
studentDetails);
studentlds.push(response.data.id);

}
b,

I/ Step definition ends...
// Step validation starts...

Then('the response status code should be {int}, function

(expectedStatusCode) {
const actualStatusCode = this.response.status;
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assert.strictEqual(actualStatusCode, expectedStatusCode, "Expected
status code ${expectedStatusCode}, but got ${actualStatusCode}");

b,

Then("The parameter {string} should be equal to {string}’, function
(parameter, value) {
const responseData = this.response.data
switch (true) {
case parameter == 'name’ :
assert.strictEqual(responseData.name,  value, "Expected value
${parameter}, but got value ${responseData.name}"); break
case parameter == 'age’ :
assert.strictEqual(responseData.age,  value, = "Expected  value
${parameter}, but got value ${responseData.age}); break
case parameter =="id" :

assert.strictEqual(responseData.id, value, "Expected value
${parameter}, but got value ${responseData.id}"); break
}
by,

Then('l receive object of students', function () {

const students = this.response.data

assert.strictEqual(typeof students, 'object’, 'Expected response to be an
object");
by

Then('The parameter {string} is type of string’, function(parameter) {
const responseData = this.response.data
switch (true) {
case parameter == 'sex’ :
assert.strictEqual(typeof  responseData.sex, 'object’, 'Expected
response to be an object’);

¥
)

Then('l verify the ID of the last student {int}', function (numb) {
const lastStudentld = studentlds[numb-1];
console.log(‘Student ID:', lastStudentld, studentlds.length);
assert.strictEqual(typeof lastStudentld, 'string’, "Expected ${numb}
student ID to be a string but received id: ${lastStudentld}");
assert.ok(lastStudentld.length > 0, "Expected ${numb} student ID to be a
non-empty string’);

b
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Then(", function() {

)

Il Steps validation ends...

Appointment.feature
Feature: Appointments API

as a user
| want to be able to create, update and delete appointments
So that | can track the appointments

Scenario: Get all appointments

Given The API is running

When | request all appointments

Then the response status code should be 200
And the response should contain appointments

Scenario: Create a new appointment

Given The API is running
#precondition
#Creating a new student
When | create a new student with the following details:
| name |age|sex |fearFactor |
| Andrii |28 | Male |1 |
Then the response status code should be 201
#executing the test
When | create an appointment with valid data "2025-10-20 10:00:00"
Then the response status code should be 201
And the response should contain appointment data

Scenario: Create an appointment with past date

Given The API is running
#precondition
#Creating a new student
When | create a new student with the following details:
| name |age|sex |fearFactor |
| Andrii |28 | Male |1 |
Then the response status code should be 201
#executing the test
When | create an appointment with past date "2023-05-20 10:00:00"
Then the response status code should be 400

- 88 -



And the response should contain error message "Appointment date
cannot be in the past"

Scenario: Create an appointment with invalid student ID
Given The API is running
When | create an appointment with invalid data
| date | studentid |
| 2024-10-20 10:00:00 | unknown |
Then the response status code should be 400
And the response should contain error message "Student not found"

Scenario: Create an appointment with invalid date format
Given The API is running
#precondition
#Creating a new student
When | create a new student with the following details:
| name |age|sex |fearFactor |
| Andrii |28 | Male |1 |
Then the response status code should be 201
#executing the test
When | create an appointment with invalid date format "2025/05/20
10:00:00"
Then the response status code should be 400
And the response should contain error message "Date mustbe in YYY'YY -
MM-DD HH:mm:ss format™

Scenario: Get appointment by id
Given The API is running
When | request an appointment by id "apl"
Then the response status code should be 200
And the response should contain appointment with id "ap1"

Scenario: Delete an appointment by id

Given The API is running

#precondition
#Creating a new student
When | create a new student with the following details:
| name |age|sex |fearFactor |
| Andrii | 28 | Male |1 |
Then the response status code should be 201
#Creating appointment
When | create an appointment with valid data "2025-10-20 10:00:00"
Then the response status code should be 201
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#executing test
When | delete an appointment by id
Then the response status code should be 204

Debt.feature
Feature: Debts

as a user
| want to be able to create, update and delete debts
So that I can track the debts

Scenario: Create debt for a specific student
Given The API is running
#precondition
#Creating a new student
When | create a new student with the following details:
| name |age|sex |fearFactor |
| Andrii |28 | Male |1 |
Then the response status code should be 201
#executing the test
When | create a debt for the student with the amount 1000
Then the response status code should be 201
And The debt should be created with the amount 1000
And Id is assigned to the debt
And The monthly percent of the newly created debt must be 0

Scenario: Create debt for unexisting
Given The API is running
When | create a debt for the student that does not exist "unknown" with

the amount 1000

Then the response status code should be 404
And the response should contain error message "Student not found"
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Student.feature
Feature: Students
As a user
| want to be able to create students
So that I can track their data afterwards

Scenario: Create a student
Given The API is running
When | create a new student with the following details:
| name | age | sex | fearFactor |
| Greg |25 | Male |1 |
Then the response status code should be 201
And The parameter 'name’ should be equal to 'Greg’
And The parameter 'sex’ is type of string

Scenario: Get students
Given The API is running
When | request all students
Then the response status code should be 200
Then | receive object of students

Scenario: Get a specific student by id
Given The API is running
When | request a specific student by its ID 's2’
Then the response status code should be 200
Then The parameter 'id' should be equal to 's2'

Scenario: Create a student with age 0
Given The API is running
When | create a new student with invalid age and the following details:
| name | age | sex | fearFactor |
| Test |0 | Male |1 |
Then the response status code should be 400
And the response should contain error message "invalid student age"

Scenario: Create a student with age -1
Given The API is running
When | create a new student with invalid age and the following details:
| name | age | sex | fearFactor |
| Test |-1 | Male |1 |
Then the response status code should be 400
And the response should contain error message "invalid student age"
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Scenario: Create a student with invalid fearFactor
Given The API is running
When | create a new student with invalid age and the following details:
| name |age | sex |fearFactor |
| Test |25 | Male |6 |
Then the response status code should be 400
And the response should contain error message "invalid fearFactor"

Scenario: Create a student with invalid fearFactor

Given The API is running

When | create a new student with invalid age and the following details:
| name | age | sex | fearFactor |
| Test |25 | Male |-1 |

Then the response status code should be 400

And the response should contain error message "invalid fearFactor"

Scenario: Create 16 students and verify the ID of the 16th
Given The API is running
When | create 16 students
Then | verify the ID of the last student 16
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JOAATOK b
BIAI'YK
KepiBHUKAa eKOHOMIYHOIO PO3iTy
Ha KBaJidikaniiHy podoTy 0akajiaBpa HA TeMy:
«Po3podka gogaTky aBromatu3auii TrectiB REST APl Ha ocHoBI
¢ppeiimBopky Cucumber»

cTpyaenTa rpynu 122-213ck-1 ®ecenka Anapiss PomanoBuua
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KepiBHUK eKOHOMIYHOT0 PO3aiLy
nou. kag. IIEII ta I1Y, k.e.H JI.B. KacbsiHeHKO
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