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This paper presents an integrated approach to optimizing web application
performance by combining Web Assembly, blockchain technologies, and modern
DevOps methodologies. Leveraging Web Assembly enhances client-side execution
speed, while blockchain introduces secure and verifiable interactions. DevOps pipelines
ensure consistent delivery and quality assurance. The study synthesizes insights front-
end security, software automation, and adaptive testing. Experimental results
demonstrate reduced latency and higher reliability across deployment cycles. This work
underscores the value of synergizing emerging web technologies with secure and
efficient development practices.
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CyyacHi Be6-p0AaTKM BMMaratoTb BUCOKOI MPOAYKTUBHOCTI, 6e3MeKn Ta LWBUAKOIO 4acy BUXOAY Ha
puHok. MNoeaHaHHa Web Assembly (Wasm), 6aokuenH-piweHs i cydacHnx DevOps-npakTnk A03BOAAE
3HayHO nokpawmTth i acnektn (Horbenko, 2025; Drofa, 2025). Web Assembly 3abezneuye 6An3sbky
AO HATUBHOI WWBUWAKICTb BUKOHAHHA B 6paysepi, WO 0COOAMBO Ba*KAMBO AAA IHTEHCUMBHUX OBYMCAEHDb
(Horbenko, 2025). BAOKuYenH CTBOPIOE HaAiMHI WAAXM ayTeHTudIKaLii, NPOo30pOCTi TpaH3aKLUin i
po3snoaireHol Bepudikauii (Horbenko, 2025). DevOps cnpuse asTromatmzauii CI/CD, ontumisyroun vac
TecTyBaHHs Ta oHoBAeHHsA (Drofa, 2025). KoMbiHyBaHHSA LMX MIAXOAIB CTa€ KPUTUYHO BaXKAUBUM AAS

CTpaTeriyHol pO3pPOOKM BEH-A0AATKIB.

MeTo AaHOTO AOCAIAYKEHHA € GOPMYBaHHA IHTENPOBAHOI MOAEAI ONTUMI3aLii MPOAYKTUBHOCTI BE6-
AOAATKIB LUAAXOM OAHOYACHOTO 3acTocyBaHHA TexHoAorin Web Assembly, 6aokuenH-iHdpacTpyKkTypm
Ta cyvyacHux npaktuk DevOps. Taka MopeAb Mae 3abe3nedynTu 3HUXKEHHA 3aTPUMOK, MIABULLEHHA
6e3neKn KAIEHTCbKOI YaCTUHM Ta MPUCKOPEHHA PO3POOKN, TECTYBaHHA 11 PO3ropTaHHA BeH-A0AaTKIB.
Y LeHTpi yBaru — npakTuyHe obr'pyHTYBaHHA CUHEPTIT MiX 3a3Ha4YE€HUMU TEXHOAOTIAMN AAA PO30OYAOBM

edeKTUBHUX | MaclTaboBaHNX iHGOPMaLINHUX CUCTEM.

AAA AOCATHEHHA NOCTAaBAEHOI METU BYAO MPOBEAEHO EKCMNEePUMEHTAaAbHE MOAEGAIOBAHHSA IHTErPOBaHOT
apxiTekTypun Beb-p0aaTKa 3 BUKopucTaHHAM Web Assembly, 6AOKYENH-KOMMNOHEHTIB Ta Cy4acHMx
DevOps-npakTunk. Y AOCAiAXKEHHI ByAM 3aCTOCOBaHi AK TEOPETUMYHI HanpalutoBaHHs 3 AiTepaTypHMX
axepen (Drofa, 2024; Horbenko, 2025; Hunko, 2025), tak i eMnipuyHi MeToAM aHaAizy

NPOAYKTUBHOCTI, HAAIMHOCTI Ta PiBHA aBTOMAaTU3aLlil >XUTTEBOTO LIMKAY MPOrpaMHOro 3abesneyeHHs.

Y pesyAbTaTi aHaAizy 6yAo NOOYAOBaHO KiAbKICHI MOAEAI MPOAYKTUBHOCTI AAA KAIEHTCbKNX OBYMUCAEHD,
NOPIBHAHO ePEKTUBHICTb KAGCUYHMX Ta iHHOBaLiiHMX Niaxoais A0 CI/CD Ta ouiHeHO BHECOK BAOKYENH
y 6e3neky Ta nposopictb DevOps-npoueciB. PeayabTaTv CTPyKTYpOBaHO y BUrAAAI TaBAMLb | rpadivyHmx

IAFOCTPALLIN AAA MOAETLLEHHA IHTepnpeTaLil KAFOHYOBMX 3aKOHOMIPHOCTEN.

[MopiBHAABHMI aHaAI3 TPOAYKTMBHOCTI TpaaunuiviHoro JavaScript i Web Assembly y peHaepunry Ul-
KOMIOHEHTIB

TexHoAorif Yac BUKOHaHHSA (Mc) HaeaHTta)xeHHa CPU (%)
JavaScript 95 47
Web Assembly 32 18

Mpumitka: 3a aaHumun Horbenko (2025), Wasm ckopouye vac peraepurry Ul Ha 66%, niaBuiytoumn 3ararbHy
IHTePaKTUBHICTb.
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PucyHok 1

MopisHaHHA JavaScript i Web Assembly y npoAyKTUBHOCTI KAIEHTCbKOT YacTuHM
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Ak BuaHo 3 Pucyrka 1, Web Assembly aeMoHcTpye cyTTeBe CKOpOUYeHHA Yacy BUKOHaHHA (Ha 66%) Ta
Mal>Ke BTPUYi HMXK4Ye HaBaHTaxeHHA Ha CPU nopiBHAHO 3 TpaauuinHuMm JavaScript. Lle niaTBepasxye
edekTnBHICTb Wasm ans 06pobKM ckAapHUX BidyanbHUX iHTepdeliciB y 6paysepi (Horbenko, 2025).

Tabauusa 2

AsTomMatuzayia TectyBaHHA 3a DevOps niaxosamu (Ha ocHosi Jenkins + Al)

MeTtoaonoria Yac nepeeipku komity = PieeHb nokputta Tectamm (%)
TpaauuiiHe TecTyBaHHA 14 xB 76
Al-powered DevOps (Hunko, 2025) 5 xs 92

PucyHok 3

[opiBHAHHA TpaanuiviHoro DevOps-niaxoay 3 Al-opieHToBaHUM

80

60

MokasHukn

20+

©Copyright 2025 by the author(s) This work is licensed under a Creative Commons Attribution 4.0 International

MopiBHAHHA TpaauuinHoro Ta Al-niaxoay B DevOps
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TpaauuitHe TeCTyBaHHA Al-powered DevOps
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Ha PucyHky 3 npeactaBaeHo edpekTmBHicTb 3actocyBaHHA Al y DevOps. Al-opieHToBaHe TecTyBaHHSA
ckopouye Yac nepesipkn 3 14 A0 5 xBUAKH, a Takox 36iAbliye TecToBe nokputta Ha 16% (Hunko,
2025). Ue aoBoanTb aouUiAbHICTb iHTerpauii Al y cyyacHi KoHBeepu aocTaBku 13 AAA MiABULLEHHA

AKOCTI ¥ HaAIMHOCTI.

PesyAbTaT mopiBHAHHA nNpoaykTMBHOCTI Web Assembly Ta TpaaumuinHoro JavaScript nokasaau
CyTTEBY nepeBary Mneplworo Yy LWBUAKOCTI BWKOHaHHA Ta edeKTUBHOCTI BUKOPWUCTaHHA
obuMCcAOBaAbHUX pecypciB. Ak aeMoHcTpye Tabanua 1 Ta BisyanizoBaHo Ha Pucynky 1, Web Assembly
CKOPOYYE CEPEAHIN Yac BUKOHAHHA PEHAEPMUHIOBMX onepauin Ao 32 Mc, wo Ha 66% MeHwe vy
nopiBHAHHI 3 JavaScript. Tako»X HaBaHTaX<eHHA Ha LLeHTPaAbHUI NpoLecop 3HMXKYeTbCA 347% A0 18%
BianoBiaHo. Lli aaHi niaTBepAXKytOTb ePeKTUBHICTb BuKopucTaHHA Wasm y BUCOKOMPOAYKTUBHMX

KAieHTCbKMX iHTepdencax (Horbenko, 2025).

KpiM NpoAyKTUBHOCTI, BaXAMBY POAb Biairpae besneka. baokuyenH-TexHoAorii, iHTerpoeaHi y DevOps
nannAamH, AO3BOAAIOTb MEPEBIPATN AOCTOBIPHICTb KOAY Yepe3 CMapT-KOHTPaKTW, AK MOKa3aHO Ha
Pucyhky 2. Lle pae 3Mory aBTOMaTUYHO BEPUGIKYBATU KOXKEH PEAI3, BMEHLLYIOUN PUBNKIW MaHINyAALIN
3 KOAOM abo 30BHiWHbOrO BTPydYaHHa. Horbenko (2025) nponoHye apxitekTypy, Ae BAOKYENH He
TiAbKW 3abe3nedye UiAicHICTb apTedaKkTiB, are 1 iHTErpyeTbcA 3 aBTOMAaTM30BaHUMU CUCTEMaMMU

AENAOIO, NOKpPaLlyto4un I'IpOSOpiCTb Ta KOHTPOAb HaA XUTTEBNM LMKAOM MNPOTrpaMHOro 3abesneyeHHs.

HacTynHuit Ba)XAMBWMW acnekT — aBTOMaTu3auia TecTyBaHHA. 3riaHo 3 aanumu Hunko (2025),
3acTocyBaHHsA WTy4YHoro iHTeAekty y DevOps-npakTukax, 3okpeMa B pamkax Jenkins-nannaaritis,
3abesneuvye 3HayHe NiaBULLEeHHA edekTUBHOCTI. Tabanua 2 i PucyHOK 3 iAOCTPYIOTb, LLO Yac nepeBipKu
OAHOTO KOMITY ckopouyeTbca 3 14 A0 5 XBUAMH, a piBEHb MOKPUTTA aBTOMaTUYHMMW TECTaMU 3POCTae
376% p0 92%. Lle cBiaunTb NpO AOLiAbHICTE BripoBaakeHHs Al-Moayaie y CI/CD aaa npuwBmalleHHA

KOHTPOAIO AKOCTI Ta 3MEHLLUEHHA PU3NKY PEAI3HUX AePeKTIB.

Takox BapTo Bia3HaunTu B3aemoaito Web Assembly 3 APl-pisHeM. Ak niakpecatoe Drofa (2025),
edekTmBHe noeaHanHa Wasm 3 ontumizosaHumn APl Ta dpoHTeHA-bibAioTekamn, Takmmu Ak React,
AO3BOAAE pOCAraTU CTabiAbHOT B3aeEMOAIT Ha KAIEHTI 6e3 BTpaT MPOAYKTUMBHOCTI. Y CBOIO 4Yepry,
posropTtaHHa Takux piweHb y DevOps cepeaoeunwi (Jenkins, Docker, GitLab CI/CD) 3HauHO 3MeHLwye

TexHiYHUI bopr Ta 3abesneuye rHydkicTb MacwTtabysarHa (Drofa, 2025).

3aranoM, pesyAbTaTh AOCAIAXKEHHA AEMOHCTPYIOTb MOTEHLIaA KOMMAEKCHOI iHTerpauil CcyYyacHux
IHCTPYMEHTIB | TEXHOAOTIM AAA MIABULLEHHA LWBUAKOAIT, Oe3neKn Ta HaAIMHOCTI Beb-pA0AATKIB Y

cepeAOBULL, O MOCTIMHO 3MIHIOETbCA.


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Drofa, D. (2024). Using Machine Learning to Forecast Resources in Long-Term Business Projects.
Horizons of Innovation: Conference on Multidisciplinary Trends in Science 2024. (pp. 395-398).
Futurity Research Publishing. https://futurity-publishing.com/wp-
content/uploads/2025/03/Drofa-D.-2024.pdf

Drofa, D. (2023). Integrate Bio-ldentification to Strengthen Data Protection in Multi-Tenant Cloud
Systems. Global Innovations and Collaborative Solutions in Contemporary Science (pp. 444-447).
Futurity Research Publishing. https://futurity-publishing.com/wp-
content/uploads/2025/03/International_scientific_conference-.pdf#page=444

Drofa, D. (2025). Optimizing Web Development and Deployment Efficiency: The Impact of React,
MongoDB, and Jenkins in Modern Software Engineering. Asian Journal of Research in Computer
Science, 18(4), 237-255. https://doi.org/10.9734/ajrcos/2025/v18i4617

Drofa, D. (2025). Integrating Advanced API Solutions into Full-Stack Web and Mobile Applications to
Optimise User Experience. International Journal of Current Science Research and Review,
08(05). https://doi.org/10.47191/ijcsrr/V8-i5-16

Drofa, D. (2025). Optimization of software development processes through the use of full-stack
technologies  and  automation. Contemporary  Issues in  Artificial  Intelligence,
1. https://doi.org/10.69635/ciai.2025.12

Hunko, I., et al. (2024). The role of virtual reality in improving software testing methods and
tools. Journal of Theoretical and Applied Information Technology, 102(11), 4723-
4734. https://www.jatit.org/volumes/Vol102No11/6Vol102No11.pdf

Hunko, 1. (2025). Adaptive Approaches to Software Testing with Embedded Atrtificial Intelligence in
Dynamic Environments. International Journal of Current Science Research and Review,
08(05). https://doi.org/10.47191/ijcsrr/V8-i5-10

Horbenko, Y. (2025). Web Assembly and Blockchain for High-Performance Secure Front-End
Systems. International Journal of Current Science Research and Review, 8(5), 2279-
2285. https://doi.org/10.47191/ijcsrr/V8-i5-36

Horbenko, Y. (2025). Confidential Computing in Front-End: Enhancing Data Security with Secure
Enclaves and Homomorphic Encryption. International Journal of Advanced Multidisciplinary
Research and Studies, 5(3), 308-
321. https://www.multiresearchjournal.com/admin/uploads/archives/archive-1747130538.pdf


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.9734/ajrcos/2025/v18i4617
https://doi.org/10.47191/ijcsrr/V8-i5-16
https://doi.org/10.69635/ciai.2025.12
https://www.jatit.org/volumes/Vol102No11/6Vol102No11.pdf
https://doi.org/10.47191/ijcsrr/V8-i5-10
https://doi.org/10.47191/ijcsrr/V8-i5-36
https://www.multiresearchjournal.com/admin/uploads/archives/archive-1747130538.pdf

WCESIP 2025 ﬁ?@
Horbenko, Y.(2025). Secure Front-End Automation Framework: A Novel Approach to Client-Side Data

Encryption and Zero Trust APl Interaction. Asian Journal of Research in Computer Science, 18(6),
177-193. https://doi.org/10.9734/ajrcos/2025/v18i6690

Horbenko, Y. (2025). Al-Powered Ul adaptation and data Automation in secure Front-End
Systems. International Journal of Development Research, 15(05), 68383-
68388. https://journalijdr.com/ai-powered-ui-adaptation-and-data-automation-secure-front-

end-systems


https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.9734/ajrcos/2025/v18i6690
https://journalijdr.com/ai-powered-ui-adaptation-and-data-automation-secure-front-end-systems
https://journalijdr.com/ai-powered-ui-adaptation-and-data-automation-secure-front-end-systems

