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AHOTANIA

Yopuorydo O.M. «IIpoekTyBaHHS TpOrpaMHO-arapaTHOrO KOMIUIEKCY OOJIKY
MUTTEBOI BUTPATH BOTHETaCHHUX 3aCO0IB MPOTHUIIOKEKHUX aBTOUUCTEpH». JHUmiioMHa
poborta 3a cremianbHicTIO 122 “Komm’toTepHi HayKu” CKIAAa€eThCs 3 TEKCTOBOT YaCTHHH,
o mictuth 3 po3aimm, 60 c., 10 puc., 10 mcTuHTiB TporpaMHOTO KOy, 44 mxepena
BUKOPHUCTAHOT JIITEPATypHU.

OO0’€eKT AOCTIPKEHHS — TMPOIeC KOHTPOIIO 32 BUTPATOI BOTHETACHHX 3acO0iB
OPOTUIOXKEKHUX  ABTOLMCTEPH pOrpamMHO-anapaTHUMU  OOYHUCITIOBAIbHUMU
CUCTEMAaMH.

[IpeameT nocnipKeHHs — anapaTHa CTPYKTypa, alTOPUTMH POOOTH Ta MPOrpamHi
pIIEHHST JI TPOrpaMHO-anapaTHUX OOYMCITIOBAIILHUX CHCTEM KOHTPOJIIO BUTPATH
BOTHETaCHUX 3aC001B MPOTUIIOKEKHUX aBTOLUCTEPH.

MeTta poO0TH — MPOEKTYBaHHS Ta po3poOKa MPOrpaMHO-aNapaTHOi CUCTEMH, 1110
OpIEHTOBAaHA Ha KOHTPOJIb BUTPATU BOTHErACHUX 3aCO0IB B PEXKHUMI PEAIbHOTO 4acy, a
TakoX 1H(GOPMYBaHHS OCOOOBOTO CKJIAAy PATYBAIBHUX MIAPO3AUTIB MO0 3aJHIIKY
BOTHETaCHUX 3aCc00IB Ta TOYHOTO Yacy poOOTHM aBTOLMCTEPHU O€3 yCTAaHOBKM Ha
BOJIOJIKEPEIIO.

Metonu nocmimkenHs. [ns 3700y Ta omnpamroBaHHs 1HGopmalli oOpaHo
aHaJITAYHI METOJIM OOPOOKH TaHUX. 3 METOI0 cHcTeMaTu3allii iHdopmallii BHKOPHUCTAHO
3arajbHO BIJIOMI METOAM KiacTtepu3alii Ta kiacudikauii. 1 MpoekTyBaHHS Ta
pO3pOOKM arapaTHOi YaCTUHU BUKOPUCTAHO METOJM TMPOEKTYBAHHA aAPXITEKTYPHUX
pillieHb Ha OCHOBI amapaTHol oOuuciaoBaHoi Tutathopmu Arduino. 3amist po3poOKu
NPOrpaMHUX PillleHh BUKOPUCTAHO 3arajibHi MPUHIUIH MPOLIEYPHOTO MPOrpaMyBaHHS
13 BUKOpucTaHHsM MoBH C.

Marictepcbka kBamidikaiiiiHa po0oTa CrpsMOBaHA HA BUPIMICHHS MPUKIAIHOL
3a7a4l  MIO0JI0 KOHTPOJIO 3a BHUTPATO0 BOTHETACHUX 3aCO0IB  IPOTHUIOKEKHUX
aBTOITMCTEPH TI1J] Yac TaCiHHs MOXeX. BupimenHs o3nadeHoi mpoOaeMu 3arpormoHOBaHO
HUIIXOM pO3p0oOKHU BOY10BaHO1 1H(OPMAIITHOT CUCTEMH.

OcHoBHa 171es poOOTH MOJsITae y po3poOIll MPOrpaMHO-anapaTHOTO KOMILIEKCY,

KUY 3MIMCHIOE BUMIPIOBAHHS BUTPATH BOTHETACHUX 3aCO01B B PEXXHMI PEATBHOTO Yacy



Ta OMpAaIbOBYE OTPUMAHI JIaHl 3 JOMOMOTOI0 PO3pOOJIEHUX anropuTMiB. OmpaIoBaHHs
OTPMMAaHUX JaHUX JI03BOJII€E BU3HAYATH 3JIMIIOK BOTHEraCHUX 3aco0iB, a TaKOXK
MPOTHO3YBATH TOYHUHN Yac pOOOTH MPOTUIIOKEIKHUX aBTOIMCTEPH O€3 BCTAHOBJICHHS HA
Bogokepeno. [IporpamHo-anmapaTHuil KOMIUIEKC pO3pOOJEHO HA OCHOBI amapaTHol
obumcoBanbHOI ttardopmu Arduino. Jlins qemoHcTpaiiii poOoTH po3po0IeHOT CHCTEMHU
BUTOTOBJICHO CKCIEPUMEHTAIBHUIA CTEHJ 13 BHIPOOYBAILHUMH €MKOCTSIMU Ta
MOXJIMBICTIO IMiTaIlli poboTn peanbHOi cucteMu. Po3pobieHa cuctemMa MoXkKe
BCTAHOBJTIOBATUCH HA OyIb-SIKUW THI MPOTHUIIOKEKHOT aBTOIMCTEPHU K BITYM3HSIHOTO
TaK 1 1H036MHOTO BUPOOHUIITBA.

KirouoBi cJIoBa: BEYJIOBAHA AITAPATHO-OBYUCJIIOBAJIBHA
CUCTEMA, BUTPATA PIJIUHU, AJITOPUTMU OBPOBKU NAHUX



ABSTRACT

Umantsev Taras "Design and development of a modular framework for automation
of software testing processes”. Thesis in the specialty 122 "Computer Science™ consists
of a text that contains 3 chapters, 60 pages, 10 figures, 10 listings of program code, 44
sources of literature.

The object of research is the process of designing and developing frameworks to
automate software testing processes.

Subject of research - methods and approaches to the design and development of
frameworks for automated software testing.

The purpose of the work is to design the architecture and develop frameworks to
automate software testing by breaking it down into modules for further support, use and
expansion.

Research methods. Analytical data processing methods have been selected for
information retrieval and processing. In order to systematize the information, well-known
methods of clustering and classification were used. Methods and technologies of the
unified UML modeling language were used to design and visualize the architecture of the
software system. The general principles of object-oriented programming using Python
are used to develop software solutions.

The master's qualification work is aimed at the development and justification of the
need to implement architecture design and development of frameworks for automation of
testing in companies and projects in software development.

The analysis of the subject area and evaluation of frameworks for automation of
testing in companies and in the market is carried out. A number of advantages and features
in comparison with the existing architectural decisions are revealed.

A modular framework has been designed and developed to automate software
testing and test writing by simplifying the process of implementing, reusing, and
supporting the Python programming language.

Software tools and patterns used in the development of the framework: Python

language libraries, PyCharm Community Edition development environment, Selenium



WebDriver tool, PyTest framework, Factory design patterns, Facade, OOject, Allure
Reports framework.
Keywords: SOFTWARE DEVELOPMENT, AUTOMATED TESTING,

SOFTWARE  QUALITY, PYTHON, APPLICATIONS PROGRAMMING
INTERFACE
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BUCHOBOK

B po06oTi 13 BUKOPUCTAHHSIM Cy4aCHUX TEXHOJIOT1i po3poOKH BOYJJOBAaHUX CHCTEM
BUPIIICHO BAXJIMBY NPUKIATHY 3aJady, LI0 IMOB’si3aHa 3 pPoOOTOI0 TMOXKEKHO-
PATYBIBHUX MiApo3AiLTiB. B pobOoTi 3amponoHOBaHO pPo3pOOKYy CHUCTEMH KOHTPOJIIO
BUTPATH BOTHETACHHX 3aC001B MMPOTUIIOKEKHUX aBTOIIMCTEPH B PEXKUMI PEATHLHOTO Jacy.

JI1s1 TOCATHEHHSI OCHOBHOTO 3aJlyMy B AUIUIOMHIN KBamidikamiiHii po6oTi O0yJo
PO3TJISHYTO JICKUJIbKAa BHJIIB BHUTPATOMIPIB Ta PO3pOOJIEHO TMPOTOTHI CHUCTEMH
BUMIPIOBAaHHS BUTPATH PIAMHM HA 0a31l OAHOHO 3 HUX.

[Ipu BuUKOHAHHI JaHOi poOOTH OYB O3HAMOMIICHMH 3 MPOTrpaMyBaHHAM
MIKpOKOHTpoJiepiB Arduino Ta ocBoeHo nporpamue cepenoBuie FL Prog, ctBopene nis
KOM(OPTHOrO NporpaMyBaHHs MIKpOKOHTposiepiB Arduino.

OCHOBHOIO TMEpPEBAarol0 BCIX EJIEKTPOMArHITHUX BHUTPATOMIPIB € IIUPOKUN
Jllara3oH BUMIPIOBaHHS BUTPATH Ta BIACYTHICTh BTpAT MO THCKY. [IpuuoMy mapamerpu
pinuHu (IIUIBHICTH, TEMIIEpaTypa, THUCK, Maja B'S3KICTh) HE BIUIMBAIOTh HA SIKICTH 1
TOYHICTh BUMIPIOBaHb. TOMY €JIEKTPOMAarHiTHI BUTPATOMIPH MOKHA BUKOPHUCTOBYBATH
py poOOTI MPAKTUYHO 3 OyAb-SIKUM CEPEIOBUILEM, TOJOBHE BPAXOBYBAaTH MiHIMaJIbHE
3HAUEHHSA EJEKTPONpPOBIAHOCTI  piauHHM. [lpwmamu MaroTh BUCOKY  TOYHICTH
BHUMIPIOBAaHHSA, CTIHKICTh 10 KOpo3ii. Y mpunaniB € mudposi Buxoan RS232 / RS422,
RS485, mo nmo3Bonsie mepenaBatu curHaiud mo mnpoTtokonam Modbus RTU, HART,
Profibus DP, nporpamyBatu ix i interpyBatu BuTparomipu B ACY.

EnexTpoMarHiti BUTPaTOMIpH 3aCTOCOBYIOTHCS B PI3HUX TaTy34X TPOMHUCIOBOCTI,
B YMOBAax, Ji¢ 1HIIII METOAW HEMPHAaTHI, B TOMY YHUCi, HATIPUKIIAJ, JJIsI BUMIPIOBAHHS
BUTPATHU: - MYJbCYIOYOTO0 MOTOKY; TYpOYJEHTHOTO 1 JIAMIHAPHOTO MOTOKY; XIMIYHUX
arpecMBHUX 1 KOPO31HO-AKTUBHUX PI1JIMH.

VYAbTpa3ByKOBI BUTPATOMIPU TPHUAATHI JJIi BUMIPIOBAHHS SIK PIAKWAX, TaK 1
razono/iioHux peuyoBuH. g QyHKIioHYBaHHS BUTpaToMmipiB Jlomuepa 00OB'SI3KOBOIO
YMOBOIO € HasBHICTh YaCTMHOK B TOTOIIi, BiJl IKUX Oy/ie BIIOOpa)KaTUCS CUTHAJ, TOMY
JIYWIBHUKYU 1ILOTO TUMY 11€aJbHO MIAXOJATh AJis BUMIPIOBAaHHS BUTPATH 3a0pYIHEHUX

pIIMH 1 TyJbnHu (Hanmpukiaa, B cepl MPOMUCIOBOTO OYMILNECHHS BOAM, CTIYHUX BOI).



Takoxx naHl BUTpaTOMIpU 3HAWIUIM IIUPOKE 3aCTOCYBAHHS y BHUPIIICHHI 3aBJaHb
TOYHOTO JO3yBaHHS pEUOBHUH (XapyoBa IPOMHUCIOBICTh, (apMalleBTHKA, XIMIYHE
BUPOOHUITBO).  IcHye BenmMue3Ha KiIbKICTh MOAUQIKaLiid BUTPATOMIPIB IS
HaQTOXIMIYHOI TPOMHCIIOBOCTI, & TAKOXK ra30BUA00YTKY. BHcoka TOUHICTh BUMIPIOBaHb,
a TaKOoXX MOXJIUBICTh BHUMIPIOBAHHS BHUTpaTH 0e€3 pyWHYBaHHS TpyOOINpoBoay 1
KaJmiOpyBaHHS JIIYWIBHUAKA JTIO3BOJIUIN YIBTPA3BYKOBUM BUTpPATOMIpaM MIITHO 3alHATH
JIUPYIOYl TTO3UIIIT HA PUHKY BUMIPIOBaHb.

Jlo mepeBar TaXOMETPUYHHMX BHUTPATOMIPIB CIiJ BITHECTH BEIMKHI Jlama3oH
BUMIPIOBAHHS, Mally IMOXUOKY Ta HEBEJIMKY I1HEpIiHHICTh. MexaHiuyHl BUTPATOMIpU
PIIMHU BIAMIHHO CHpPABJISIIOTBCA 13 3aBJIaHHSM KOHTPOJIIO CIOKHUBAHHS y PI3HHUX
TEXHOJIOTTYHUX mpouecax. [IpocTtora mMeromy Ta HaIIWHICTH KOHCTPYKIII pOOHUTH iX
OJIHUMH 3 HAUTMOIIMPEHIIINUX 3ac001B BUMIpIOBaHHS BUTpaTH. HaliO1Ib1110r0 MOTMpEHHS
HaOyJIM JTIYWIBHUKY BOJM Ta razy. Jlo HEJIOMIKIB CIIiJl 3apaxyBaTU: HASIBHICTb PyXOMHUX
YaCTHH, IO 3HOIIYIOTHCS;BTpaTa TUCKY MOTOKY 32 PaXyHOK HasBHOCTI BUMIPIOBAJILHOTO
MEXaHi3My y TpyOONnpoBO/I1;MOHTaX BUTPATOMIpa BUMAarae 3ylMHEHHs TEXHOJIOTTYHOTO
MPOIIECY; 3aJIeXKHO BIJl MPUIIATy, HEOOXIAHICTh JOTPUMAHHS YMOB MO B'SI3KOCTI Ta
HAsSIBHOCTI 3aBUCIB y PIiJIMHI.

B po6oTi noOynoBaHo apXiTEKTypy Ta peaai3oBaHO MPOTOTHUIl PEaIbHOI CHCTEMH,
ska mnoOy/JOBaHA Ha OCHOBI amapatHoi oO4MCHIoBaiIbHOI MmiIaTGopmu Arduino.
Po3po6iieHo anropuT™Mu Ta 3 BUKOPUCTAHHSIM TEXHOJIOT1T TPOLEAYPHOIO MPOrpaMyBaHHs
3alporpaMOBaHO KOHTPOJEp JUisi OOpOOKHM [aHuX, IO HAAXOAATh 3 KOHTPOJIHHHUX
npwianiB. OO6poOka JaHUX JO03BOJISIE BUBHAYUTU TOYHUI Yac pOOOTH MPOTUIIOKEKHOT
aBTOITUCTEPHHU Ta Bi3yallidye iH(POpMAIIiO 1100 TOTOYHOTO PiBHS BOTHETACHUX 3aCO01B.
Butpatomip iHTErpoBaHO y MpOrpaMHO-anapaTHy CHCTEMY 3 METOI0 3700y Ta mepenadi
BUXIJIHMX JaHUX JJIS TPOBEACHHS OOYMCIIOBaIbHUX orepamii. Ciiag BIAMITHTH, IO
IPOTOTUTIOM CHUCTEMH € [IIOYMH MaKeT, SIKUWA JI03BOJISIE BUIPOOYBATH OTPHUMATU
pe3ynbTaTy.

Pesynbratn maHoi poOOTHM MarOTh TNPAKTUYHE 3HAYCHHS Ta MOXYTh
BUKOPUCTOBYBAaTUCh B JAISUIBHOCTI Mipo3AumiB JlepxkaBHoi ciyxOu VYkpainu 3

HAJ3BUYAHAX CUTYAITii.
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