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PO3POBJEHHA APXITEKTYPU CUCTEMMU INPOBEAEHHA
BUCOKOHABAHTAXYBAJIBHOI'O TECTYBAHHA

Y pobomi npoananizoeano ocnosnuil incmpymenmapiii 30iliCHeHHs. HABAHMANCYBANbHO2O MECTNYBAHHS
i mecmygamnts NPOOYKMUBHOCI, HABEOEHO NPUKAAOU MACUMAOYBAHHS MAKUX MeCmi6 I YeHMpPani308anoi
3eimnocmi mempuk. Onucano po3pooneny memooonozilo ma OCHOBHI NPUHYURU NOOYO08U CYHUACHOI apXi-
mexmypu 0si e(heKmugHoi peanizayii niocucmemu HABAHMAICYBATLHO20 MeECMY8aHHs Y Oe3nepepeHomy

NOCMAYAHHI KOOY.

KurouoBi cjioBa: HaBaHTa)XyBallbHE TECTYBaHHS, TECTYBaHHs MpoayKTHBHOCTI, Kubernetes, macmira-
OyBaHHS TECTIB, BEIMKOHABAHTAXYBaJbHI CHCTEMH, IICHTPAIi30BaHA 3BITHICTh PE3YJIbTATIB TECTYBaHHS,

CI/CD, 6e3niepepBHe MmocTadyaHHs KOITY.
Beryn

BaxxmBicTh T€CTYBaHHS MPOIYKTHBHOCTI TIPO-
IpaMHOI CHUCTEMH BAXKKO IEPEOLIHUTH. 3HAYHO
MpaBWIIbHINIE Oyne TOBOPUTH NMPO BYACHICTH i€l
akTuBHOCTI. [IpakTuuHO Oyab-aKa HUQpoBa cUcTe-
Ma, MoOy/I0BaHa 32 CyJYaCHUMH IiJXOJaMH Ta TeX-
HOJIOT1SIMH, MOYKE TIPAIFOBATH 0€3 KOITHUX KPUTHY-
HUX Tpo0IeM 13 BIACHOK MPOJYKTHBHICTIO. Boj-
HoYac, Juid OyIb-sIKOT CHCTEMH, OCOOIHMBO SKIIO
BOHA CTa€ MOMYJIIPHOIO, 3 BEJIMKOK HMOBIPHICTIO
MOXKE HACTAaTH TaKWil MOMEHT, KOJHM BOHA Oyje He
CTIIPOMOXKHA BIIOPATHUCH 13 HABAHTAKEHHSM, IO T10-
CTiiHO 3pocTae, Ta cTaHe HECTilKow. 30Kpema, 3a
JaHUMHU AociipkeHs kommnanii Gartner [10], ce-
peaHst BapTicTh | XBUJIMHM MaiHHS Ta HEOCTYTI-
HOCTI pecypcy MO)Ke KOIITYBATH 5 THC. YMOBHHX
onuHuUIb, To0TO 300 THC. y. 0. 32 XBWIKHY. [HIIE
JOCIIIKEHHSI TI0Ka3ano, mo M1t 98 % Benukux iH-
TEepHET-pecypciB BapTiCTh TakKoi OJHI€T TOAMHU
craHoButuMe Oinmbine HixK 100 THc. y. o. [8]. ba
oinpie, s 33 % 1uX pecypciB BapTicTh MaiHHS
Oyzne Bix 1 10 5 MiH y. 0.

Tum He MeHIIe, OLTBIICTh KOMITAHIHN, SKi pO3po-
OMSIOTH 1 MIATPUMYIOTH BIIaCHI IU(POBI PillICHHS, —
BiJI BeOCATIB 10 Oy/Ib-SKHMX IHITUX NU(DPOBUX CHUC-
TEeM — 9acTo cPOKyCOBaHI MepeBaXHO Ha (YHKIIIO-
HaJl Ii€1 CHCTEMH Ta HOT0 BiAMOBIIHOCTI BUMOTaM,
a HE Ha MPOJYKTUBHOCTI CHCTEMH 3arajoMm. Taki
HaMipH € JOCUTbH MPUPOIHUMH, aJPKE CHCTEMa MaE
MPaBHIILHO BUKOHYBATH OYiKyBaHi BiJl Hel (DYHKIIIT.
Konu xommaHii MOYMHAIOTH CTHKATHCS 3 TIPOOIeMa-
MH TPOAYKTHBHOCTI, BOHH HAMaraloThCs SKHAMII-
BUJIIEC HE ONTHUMI3yBaTu poOOTY MPOrPaMHOTO 3a-
Oe3TeUYeHHs, a ToJIaTh OUTbIIIe IOTYKHOCTEH — Bep-
THUKaJIbHE Ta TOPU3OHTANbHE MacmTaOyBaHHs. LIs
© Benrox JI. 1., Iuboseys A. M., 2021

CTpaTerisi CrpamboBye, e Mae OOMEKECHHS. AJDKe
JIOIaBaHHS IOJATKOBUX PECYPCiB HE MOXKE OyTH He-
CKIHUCHHMM 1 paHO YM Mi3HO CTHKAETHCA abo 3
CaMOI0 apXITEKTYPOIO CHCTEMH, a00 3 MOKJINBOCTSI-
MU caMOI KOMITIaHii TOLIO.

Came TOMy PEKOMEHIOBAaHO 3MiHCHIOBATH Ha-
BaHTaXXyBaJIbHE TCCTYBAaHHS 3a3/1aJICTi/Ib, UTAHYBa-
TH JUTS IBOTO 9ac Ta PECypCH, 00 MaTH JOCTaTHHO
Yyacy Ha BUIIPABJICHHS MOMUJIOK, Ta B LIJIOMY PO3y-
MITH MeXi cucTeMH. BoaHouac, a5 Toro mo6 opra-
Hi3yBaTH NOBHOIIHHE HABAaHTAKyBallbHE TECTYBAaH-
Hs, MOTPIOHI MIATOTOBJICHI CIEIIaNiCTH, ITHCTPY-
MEHTH Ta iH(pacTpykTypa, OCOOIHMBO KOIH MU
TOBOPHMO TIPO BEIUKE HABAHTAKCHHSL.

Bumoru 10 cucreMu

[Ilo6 mouatn po3poOICHHS AUCTPUOYTUBHOL
CKJIAJHOT CHUCTEMH JUIS 3[IHCHCHHS BHCOKOTO Ha-
BaHTXKEHHS, PO3IISHEMO CIIOYATKy TPaJAMIidHI
M AXO0IH.

SAx BumHO 3 puc. 1, s 3ailiCHEHHST 0a30BOTO
TECTYy JOCTaTHbO JIOKAJIbHOIO IEPCOHAIBHOTO
KOMIT'I0Tepa 41 HaBiTh HOyTOyKa Ta OIHOTO 3 iH-
CTPYMCHTIB IUIS HaBaHTA)XYBAJIGHOTO TECTyBAaHHS.
Tpeba 3a3HaYMTH, 11O 1IEH MIX11 1a€ 3MOTy TeHepy-
BaTU IOPIBHSHO HEBEIMKE HABaHTAKEHHS, BiI 50
10 MakcuMyM O0mu3pKo 1000 BipTyadbHUX KOPHCTY-
BauiB. [IpruoMy 4uM CKITaHIIINHI clieHapiii caMoro
TECTY, THM MEHIIIe KOPHCTYBadiB MOKHA 3Tr¢HEPyBa-
TH 3 ONHi€1 MAIIMHM, aJpKe caMi IHCTPYMEHTH IS
HABaHTAXKCHHS «KaJI0HI» JI0 OTIepaTUBHOT IIaM STl
MaIlIHH.

Curyallito MOKHa 3HAUHO TTOKPAIIUTH, BHKO-
PUCTABIIU JOCUTHh CHUJIBHUNA BEIMKHHA cepBep 4H
B3araji BIpTyaJbHYy MAIllUHY OJHOTO 3 XMapHHX
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Puc. 1. [Ipouec 3nilicHeHHs 6a30BIX HABAHTAXXYBAJIbHHUX TCCTIB
npoBaiinepis (AWS, Azure, GCP). Ile nacts 3mory 3.
3IACHUTH 3HAYHO OUTbIIIE HABAHTAXKEHHSI, aJie 3HO-
By-TaKd BOHO Oyne JIMiTOBaHE OJIHI€i MaIIWHOO.
Pano uu mi3HO, Li€] MAallIMHU MOXKE 3HOBY CTaTH He-
JI0CTaTHBLO. JI0 TOro 3K TaKWM MiAX11 Ma€ HEJOMIKHU:
reHepallis HaBaHTAKEHHs BiAOyBaTUMEThCS 3
onniei 1 Tiel camoi IP-ampecw, mo nmanexo Bin
CHUMYJISLIT pealbHIX KOPUCTYBaUiB;
TeHepallis TAKOXK BiI0OyBATUMETHCS 3 OJHI€T 1 Tiel
camoi reorpadiyHoi JIoKauii, 10 4acTo € Mpo-
OIeMOI0 JJIsl Te0-MacIITabOBaHUX CEPBICIB;
caM MiJXiJ He € THYYKHM, aJKe BiH OOMEKeHHI
pecypcamu oHiel GizuuHOT MaIIUHU.
VY 1iif po6OTi ONTUCAHO 3aPOIIOHOBAHY apXiTeK-
Typy CHCTEMH JIJIsl 311HiCHeHHS €(DEeKTUBHOTO PO3IIO-
IIICHOTO HaBAaHTAXXCHHS HAa BUCOKOHABAHTAXY-
BaJIbHI CEPBICH.

BucokopiBHEBYy apXiTeKTypy Takoi CHUCTEMH
300pakeHo Ha puc. 2.
BusHaunmo o4ikyBaHi BAMOTH JI0 TaKOT CUCTEMH:
Mooicnugicms  30iticniosamu HABAHMANCEHHSL
Matidce neodomencenoeo posmipy. Cucrtema mae
JaTh 3MOTY 3MIMCHUTH HaBaHTaxeHHs 10, 50,
100 uu HaBiTH OLIBIIE OHOYACHUX BIPTyaJIbHUX
KOpPHUCTYBayiB.
Moowcnugicms 30iticH06amMU HABAHMANCEHHA 3
Ppi3HUX eeoepagpiunux pecionie oodnouacHo. lle
BaXJIUBO Ul PECYPCiB, 110 BUKOPUCTOBYIOThCSA
HE B OJIHI{ KpaiHi, a B pi3HUX.

5.

CneuianicT 3 Cepsep ynpasniHHA
HaBAHTAXKYBANBHOTO Ta BiobpaKeHHA
TeCTyBaHHA pesynbTaTie TeCTyBaHHA

Puc. 2. BucokopiBHeBa apXiTEeKTypa pO3MOIiIIEHOTO HaBaHTaKEHHS

Mooicausicms — OuHamiyHo  30inbULYEAMU YU
BMEHULY8AMU HABAHMANCEHHSI Ni0 Yac 30iliCHeH-
HA camozo mecmy. 11le macTb 3MOTy IMIBHIKO pea-
TyBaTU Ha HEJOCTATHE YM, HABIAKH, BEJHMKE Ha-
BaHTa)KE€HHs. 3a3BUUail y TakKMX BHUIAJKaX TECT
3yMUHSIOTH 1 Tepe3anyCcKaloTh 3 OHOBICHOIO
KOH(Irypariero HaBaHTaKSHHS, 1110 TIPU3BOTUTh
JI0 3HAYHKUX BTPAT 4acy, 0COOIUBO SIKIIIO MU TO-
BOPUMO Tpo JI0Bri TecTH (2—8 roaun). Cucrema
Ma€ JJaBaTh 3MOT'Y YHUKATH MOJIOHUX CUTYyaIli.
Lenmpanizosarne 36epedicenHss ma 8i006paiceH-
Hs pe3ynbmamig. 3arajioM, pO3TOPHYTH TUCTPH-
OyTHBHY CHCTEMY HE TaK yKe Baxxko. HaiiOinb-
a npooiieMa — 11e SKpa3 [HeHTpali30oBaHe Bijlo-
OpaXeHHsI Pe3yJIbTaTIB 3 yCiX arcHTiB (MAalllvH)
HaBaHTaxeHHs. YacTo OE3KOIITOBHI IHCTPYMEH-
TH 0OMEXYIOTh y IboMy (sik Gatling), MOTHBY¥O-
9H 10 BUKOPUCTAHHS IUIATHUX JineH3id. Tomy
HEOOXiTHO PO3POOUTH iK1, SKHU TACTh 3MOTY
30epiratu Ta BioOpaxxaTu pe3yJbTaTd PO3IMoIi-
JICHUX TECTIB IICHTPaJli30BaHO, BUKOPHCTOBYIO-
YU MIPH [IbOMY IHCTPYMEHTH 3 BiTKPUTHM JIOCTY-
IOM JI0 Kojty (open-source).

Mooicaugicmes 8i0CIIOKOBYBAHHS Pe3VibMamie
mecmig y peanvomy uaci. Takuii TiIXig [acTh
MOXKJIUBICTB ONIEPATHBHO PearyBaTy Ha pe3y/bTa-
TH TECTIB 1 3MIHIOBATH CTPATETiF0 HABAaHTAKCHHS
y pealbHOMY 4Yaci, 0 TOBHOI 3yMUHKH TECTY Y
BUTIAJIKY BIJIMOBH CEPBICY ITiJ] HABAHTKCHHSIM.

Cucrema nig
HaBaHTaMEHHAM
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6. Moowciugicms cucmemamuynozo ma asmoma-
mu3zoeanoeo 3anycky mecmis. Cucrema mMae aa-
BaTH MOXIIMBICTh iHTeTpyBaTucs 3 pisHumu Cl/
CD cucremamu, takumu sik Jenkins, TeamCity,
JUIs BOYIOBYBaHHsI TECTIB y Oe3lepepBHY JO-
CTaBKY KOJY.

7. Cucmema mae Oymu HedOpo2ol0 8 00CIYe08)-
6anHi. Ycst iIHPpacTpyKTypa CUCTEMU Mae€ JIMHA-
MIYHO 301JbINYBATUCh YH 3MEHIIYBAaTHCh JI0
MOBHO{ 3yITMHKH 3aJICKHO Bi MOTpeOH y camiit
CUCTEeMI HaBaHTaXCHHs. Y Takuil crocid Oye
BUIPABIAHO 1 BUKOPUCTAHHS Ha (OHI yKe MpH-
CyTHIX Ha puHKy cepBiciB (Blazemeter,
Loadrunner, Gatling Frontline). Takox i3 1iei
BHMOTH BHILIMBAE, IO yCi, 400 IpUHANMHI O1JTh-
IICTh, CKJIAAOBHUX CHCTEMH MAalOTh MaTH Bij-
KPHUTHH TOCTYI 10 KOy, a00, IHIITNMH CIIOBAMH,
«open-source IHCTPYMEHTH.

8. Iiompumxa eepciti kody 3a npunyunom Tests as
a Service. CucteMa Mae HajaBaTH 3MOry OyTu
MOBHICTIO IHTETPOBAHOK Yy KOHTPOJb Ta M-
TPUMKY Bepciif TIPOEKTY I BifCIiIKOBYBaHHS
3MiH 1 30epeKeHHS 1CTOPIi.

BpaxoByrouu Bci nepestiueHi BHUILE BUMOTH, MU
MOXEMO PEKOMEHYBATH JJIs TIOOYIOBH IIi€l cucre-
MU IHCTPYMEHTH, 3a3HaueHi y TaOIuIi.

BripoBapkyroun nmogaHuid y Tabmui Habip Tex-
HOJIOTi}, MM TTOKPUBAEMO 1 BUKOHYEMO YCi BUCTaB-
JIeHI paHille BUMOTH. CIMHUM JDKEpEJIOM 3arpar
JUTA IOOYZI0BU Takoi cUCTeMH OyJie XOCTHHT Y OJTHO-
TO 3 XMapHHX MpoBaiaepiB. Yci iHII IHCTPYMEHTH
a00 06e3KOIITOBHI, 200 3 BIAKPUTUM KOAOM JOCTYIIY,
TOOTO TEX OE3KOIITOBHI.

ApxiTeKkTypa cucTeMu

OnuiemMo KII040Bi IHCTPYMEHTH Ta apryMEHTY-
€MO X BUOIp.

XwmapHuil npoBaiaep AacTh HaM 3MOTy JWHA-
MIYHO MJIaHYBAaTH Ta OyayBaTH iHPPACTPYKTYpy A
HABaHTAXYBAJTBHUX TECTIB. 3aJEKHO BiJI MOTPeO,
MH MOXEMO PO3TOPHYTH Bix 1 10 mpakTU4IHO Oe3Ki-
HEYHOI KIJIbKOCTI BIpTyallbHUX cepBiciB. Takok Mu
MOKEMO PO3TOPHYTH iX y PI3HUX KyTOUKax IJIaHe-
TH, CUMYJTIOIOYH HAaBaHTA)KyBaJIbHI TECTH 3 HUX.

HaCTyHHI/IMI/I 3alIpONOHOBAHUMH TCXHOHOFiHMI/I
€ Kubernetes [5] 1 Docker [2]. Kubernetes momomo-
K€ HaM 13 MEHEXKMEHTOM Ta OPKECTPYBaHHAM Bip-
TyaJli30BaHHUX arcHTIB 13 HaBaHTaxxeHHs. /o mepe-
Bar Kubernetes, ki gomomMararoTh HaM 3aJ0BOJIb-
HUTH IIOCTABIIEHI BUMOI'M, MOYKHA BigHecTH [9]:

— BHUCOKY JOCTYIHICTb iH()PACTPYKTYPH;

— MaciTaboBaHICTh 1 pernIiKallio;

— UEHTPATi30BaHy OPKECTPOBKY Ta MEHEIKMEHT
peruTikamMu.

Gatling [3] Oyno 0OpaHO SIK IHCTPYMEHT ISl Ha-
MTUCAHHS TECTIB Ta 3JIIHCHEHHsS Oe3MocepeHho Ha-
BaHTAXKEHHS, aJKe BiH JIa€ 3MOTY MiIITH 10 TeCTiB
SIK CEpBICY, IHTETPYIOUH CaM HaBaHTAXKYBAJIbHHUH
MPOEKT Y CUCTEMY KOHTPOJIIO BepCili KOJOM, HAIPH-
knax GitHub. MoBa, ska BHKOPHUCTOBYETHCS B
Gatling, — e Scala, To6To Ha 6a3i JVM, 1m0 Takox
JIa€ TaKy Tepesary, sik oararoriargopmHicTh. ToOTO
TECTH MOXKHA 3allyCKaTH MPAKTUYHO 3 Oyab-sKOI
omepaniiHoi cuctemu. 1o Toro x Gatling nornomo-
K€ 3/[IICHUTH BENMKE HABAHTAXKECHHS, BUKOPUCTOBY-
IOYW JIMIIE OJMH arcHT, 3aBasku Texnosorii Akka
[1], mo macte HaM 3MOTy BUKOPHCTOBYBAaTH MEHIIIE
MaIlliH HiK, HAIIPUKITA], Y BUIIAAKY 3 JMeter, skwuii €
<«OKaIiOHUM» JTO OTIEPATHBHOT MaM’sITi.

VY Gatling € oxHe, ajie JOCHTh CYTTEBE OOMEIKEH-
HS: XO04a IHCTPYMEHT 1 Ma€ BiAKPUTUI AOCTYN 10
KOJy, TOOTO € Oe3KOIITOBHWM, BiH HE Ja€ 3MOTH
3MIHCHUTH PO3MOAiIEHe HaBaHTAKEHHs, MOTHUBYIO-
9l HOTO KOPHCTYBadiB BUKOPHUCTOBYBATH IUIATHY
Bepcito Gatling Frontline [4]. Came TyT Ha gonomo-

Tabnuys 1

PexomenoBannii Habip TexHO/10T i IS BACOKOHABAHTAKYBAJIbHOI CHCTEMHU

IHCcTpy™MEHT Mera Tun omaru ITokpuTTst BUMOTH
XMmapHuit mposaiizep XocTHHT Ta iHIII cepBicu (peecTp, CXOBHUIIE) Ortara 3a BUKOPHUCTaHI #1,#2, #4
(AWS, Azure, GCP) pecypcu
Kubernetes Cucrema Juis aBTOMAaTH30BaHOIO JICTIIIOHMEHTY, Open source #3, #4, #7

MacutabyBaHHs Ta MEHE/DKMEHTY KOHTEHHEPH30Ba-

HHX CHCTEM
Docker Cepsic it BipTyatizanii cucteM Open source #3, #7
Gatling CKpHITHHT 1 JI0aJ1-paHep Open source #7, #8
Logstash IlepeTBOpeHHs pe3ybTaTiB Ul LEHTPATi30BaHOTO Open source #4, #7

30epeKeHHs
InfluxDB Baza naHux TMMUYacoBHX PAIIB A 30€peKEHHS Open source H#A, #5, #7

QHAITHYIHHX JJAHUX

Grafana Bisyaui3aris pe3ynsrariB Open source #5, #7
Telegraf AreHT U1 30UpaHHs IHYPACTPYKTYPHUX METPUK Open source #7
Jenkins [HCTpYyMEHT /uts 30HpaHHs Ta 3aMyCKy TECTiB Open source #0, #7
GitHub Cucrema KOHTPOITIO Bepciit beskomroBHO #8, #7
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Puc. 3. ApxiTekTypa cucTeMH JUIsl 3A1HCHEHHS PO3MOIUICHOTO HaBAaHTAXKEHHST Ha MIPUKJIA/Il XMapHOTo IpoBaiaepa AWS

Ty HaMm npuxoanTs npoaykT 3 ELK xHaGopy TexHo-
norii, a came Logstash [6]. OcTtanHiii nqomomMoxe
HaM TpaHC(hOPMYBATH JIaHI TECTIB 3 KO>KHOTO arcH-
Ta TaK, mob obiliTi odmexxenns Gatling Ta 30eper-
TH X LEHTpaai30BaHO B 0a3y JaHUX THMYACOBHX
pAIB.

om0 6a3u JaHKUX, TO OTHUM 13 UyJTOBUX PillICHb
TyT OyJie BUKOPHCTaHHS 0a3u TaHUX i3 THMYacOBH-
mu psinamu InfluxDB. 1s 6a3a sikpa3 ontumizoBaHa
JUISL IIBUAKOTO YHTaHHS Ta 3alUCy aHATITHIYHHX
JIAHUX 33 4aCOM, SIKUMH 1 € pe3yJIbTaTH HaBaHTaXy-
BaJIbHHUX TecTiB [7].

Bbaza InfluxDB no6pe inTerpyerhcs 3 cepBicoMm
Bizyamizamii nanux Grafana — 6ararorarhopMHUM
BeOIOJIATKOM JUJIsi aHANITUKHA Ta IHTEPAKTUBHOI Bi-
3yaltizanii 3 MOXKJIHMBICTIO TIOOYIOBH PI3HOTO POIY
rpadikiB i cuctemn omnosimeHHs. Jlo Toro Xk, y nei
HaOIp TEXHOJIOTIH YyIOBO TAaKOX IHTETPYEThCS
Takuil iHcTpyMeHT, sk Telegraf, mmst 30upanus iHd-
pacTpyKTypHHUX METpHUK. Takuil miaxix 1acTb 3MOTy
Bi3yajli3yBaTH OJHOYACHO PE3yJIbTAaTH HABAHTAXKY-
BaJIbHUX TECTIB 1 METPHUK CHCTEMH I1iJ] HABAHTAXKCH-
HsAM B ofHOMY Micii — Grafana, 1o € 3py4yHo Juis
aHaJTi3y pe3yybTaTiB Ta MONIYKY B3a€EMO3B’SI3KiB.

3anponoHOBaHy AapXiTEKTypy CHUCTEMH IS
3IiHICHEHHS PO3IIOIIICHOTO HABAHTAXXCHHSI, Ha IIPH-
KIIaJli XMapHOro mpoBaiiiepa AWS Ta onmcaHux
BHIIIE TEXHOJIOT1H, 300paXkeHO Ha puc. 3.

BucHoBkn

OtpumMaHa B pe3yibTari apXiTeKTypa MOxe OyTu
HaJlaJli peanizoBaHa SIK Ha TPUBATHUX YH HAICKHUX
TOMY 4H TOMY JIaTa-LIEHTPY CepBepax, Tak i 3 BUKOPHUC-
TaHHSIM BIPTyaJIbHUX MAIlIAH Y XMapi. 3aBISIKA IHCTPY-
MeHTy kinacTepuzanii Kubernetes mo0ynoBana apXiTek-
Typa € HE3aJICXKHOKO BiJI iHPPACTPYKTYpH 1i peaizartii.

Crin 3a3Ha4YUTH, 110 OFHUM 13 PEKOMEHI0BAaHIX
MOJIANTBIIIMX KPOKIB € Oe3Mocepe/iHs peaizaiis Ta
BUIIPOOYBaHHS MPOTOTUITY CUCTEMH PO3IO/IIICHOTO
HABaHTAXXCHHS, aJDKe B Ipoleci ii moOyIoBH MO-
JKYTh BUHUKHYTH NTPaKTHYHI YTOYHEHHS Ta JIeTali.

3aramoMm, TIpOIIOHOBAaHA AapXiTEKTypa IacTh
3MOTY MOOYIyBaTH MiICUCTEMY [T 3i1HCHEHHS Ha-
BaHTa)XyBAJIFHOTO TECTYBAaHHS 1 TECTyBaHHS IIPO-
JTYKTUBHOCTI 3 IIEHTPAIi30BaHUM 30epiraHHsM i Bi-
JIOOpaKEHHSM PEe3yJIbTATIB, sIka TAKOXK 1HTErPOBaHA
B cucremy CI/CD.
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L. Beniukh, A. Hlybovets

DEVELOPMENT OF THE ARCHITECTURE
OF THE SYSTEM OF HIGH-LOAD TESTING

Testing system performance and its importance at the same time is difficult to overestimate or underes-
timate. It would be much more correct to talk about the timeliness of this activity. Virtually any digital sys-
tem built on modern approaches and technologies can work without any critical problems with its own
performance. At the same time, for any system, especially when it becomes popular, it is very likely that
there will be a time when it will not be able to cope with the ever-increasing load and become unstable.
However, most companies that develop and maintain their own digital solutions — from websites to any
other digital systems — often focus primarily on the functionality of the system and its compliance, rather
than on the performance of the system as a whole. Such intentions are quite natural, because the system
must properly perform the functions expected of it. When companies start to face performance problems,
they try not to optimize the software as soon as possible, but to add more capacity — vertical and horizontal
scaling. This strategy works, but it has limitations. After all, the addition of additional resources cannot be
endless and sooner or later rvests either on the architecture of the system, or in the capabilities of the com-
pany itself, and so on.

Therefore it is recommended to carry out stress testing in advance, plan time and resources to have
enough time to correct errors, and generally understand the boundaries of the system. At the same time, in
order to organize full-fledged stress testing, trained specialists, tools and infrastructure are needed, espe-
cially when we are talking about heavy workload.

As part of this work, an analysis of various tools for the implementation of stress testing and perfor-
mance testing, scaling of such tests and centralized reporting of metrics. As a result, approaches and prin-
ciples for the construction of a modern architecture for the implementation of the load testing subsystem in
the continuous supply of code were proposed.

Keywords: load testing, performance testing, Kubernetes, scaling tests, high-load system, centralized
reporting of test results, CI / CD, continuous code delivery.
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