COMPUTER SYSTEMS AND NETWORKS

Vol. 6, No. 2, 2024
DOI: https://doi.org/10.23939/csn2024.02.222

YK 004.8, 004.932

METOJOJIOT'TSI BIPOBAJI)KEHHSA IHOOPMAIIMHUX CUCTEM
I3 BUKOPUCTAHHAM MIKPOIHTEP®EWCIB JIJIS I ABUIIEHHS
SAKOCTI TA IIBUJKOCTI iX PO3POBKHA

O. B. Crenanos, I'. I. Kiium

Harionansuuit yaiBepcuTer “JIbBIBChbKA MOJTITEXHIKA”,
Kadeapa creriaaizoBaHuX KOMII FOTEPHUX CUCTEM
E-mail: oleksandr.v.stepanov@lIpnu.ua, halyna.i.klym@lIpnu.ua

© Cmenanos O. B., Knum I'. 1., 2024

MixkpocepBicu ABJSIOTH c00010 MIXiT 10 Po3p00JIeHHSI MPOrPAMHOT0 3a0e3nevyeHHsl, Ba-
pianio cepBic-opi€HTOBaHOI apXiTeKTypH, fKa CTPYKTYPY€ I0AATOK sIK Halip ciado moB’s-
3aHMX cepBiciB. Y mili po0OTi H0caiTKeHO MeTO10JI0Til0 MPOEKTYBAHHA Ta BIPOBAIKEHHA
iHpopMaliiHUX cHCTeM i3 BMKOPHUCTAHHAM MikpoiHTepdeliciB i MiIBMINEHHA SIKOCTI Ta
IIBHIKOCTI po3po0KH, BOJHOYAC CHPOINYI0OYM iX BHKOPUCTAHHA. Y PoOOTi 3amponoHOBaHO
METO/] Mmepexoay BiJl MOHOJIITHOI apXiTeKTypPHd MPOrpaMHoOro 3ade3nevyeHHs A0 MikpocepBicHOI
apxitektypu. HaBeneHO KOpOTKMH OrJIsiA IiCHYIOUMX [JOCHIIKEHb IIOA0 PEiHKUHIPUHTY
apXiTeKTyp Ta BUAiJIEHO MepeBaru BIPOBaIKeHHs MikpocepBicHoOro migxony. Excnepumenr i3
THUIIOBUM 30BHIIIHIM OJHOCTOPiHKOBMM [0JaTKOM IJIOCTPY€ MOPIiBHSIHHA e()eKTHBHOCTI Ta
NPOAYKTHBHOCTI 3alIPONIOHOBAHUX apXiTeKTyp. Po3riasnyTo MoxanBuii Maii0yTHili HanpsAMoK
PO3BUTKY MiKpO(pPOHTEHAHOI apXiTekTypu y noeaHaHHi 3 WebAssembly Ta npoanaJizoBano
nepeBarv Ta HeJ0JiKH I[bOT0 MOEAHAHHSA TEXHOJIOTIM.

KarouoBi cioBa: apxitexkrtypa, inTepdeiic, mikpoinTepdeiic, mikpocepBicu, MOHOJIiTHa
CTPYKTYpa, nporpamui gogatku, WebAssembly.

Beryn

Jlo HeaBHBOTO Yacy OUIBIIICTh MPOrpaMHOro 3a0e3reueHHs He 0yia 0COOIMBO CKJIaJIHOK 3 TOYKH
30py po3poOKHU M 3MicTy. OHAK 32 OCTaHHI POKHM CKJIQJHICTh Ta BapPTICTh PO3POOKH MPOrpaMHOro 3ades-
MEUEHHS 3HAYHO 3pOciia, M0 HETaTHBHO BILTMHYJO HA 3arajbHy CTPYKTYPY MPOrpaMHOro 3ade3redeHHs.
Le 3pocTaHHs CKIaTHOCTI BILUTMBAE HA KOPUCTYBAIlbKI iHTEp(eiich Ta BUMarae BUKOPUCTAHHS CKJIaTHIIINX
THCTPYMEHTIB po3pobku [1].

[Ipu 3pocTaHHi CKIAaIHOCTI MOJATKIB 30iIbIIMBCS H 00car JavaScript-koay, 10 HPU3BOIAMTH JI0
JIOBIINX TEPMIHIB PO3POOKH, TPHUBAIIIINX IMEPIOJiB TECTyBaHHS Ta 3aTPUMOK MDK pernizamu. Benwki mo-
JAaTKH, 0 CTHKAIOTHCS 3 IHUMHU MPOOJIeMaMu, YacTO Ha3WBAIOTh MOHOIITAMH 4epe3 TXHIO apXiTeKTypHY
o0y 10BY.

MoHoJTiTHA apXITeKTypa XapaKTepH3yeThCs 00’ €IHAHHIM yCi€l OCHOBHOI JIOTIKM B OJWH €IMHUN
KOMITOHEHT, JIe Pi3Hi eleMeHTH KOMOIHYIOThcs B oqHOMY mapi [1, 2]. Lis TeHaeHmis nmopoauina notpedy B
HOBIl KOHIIEMIIil, siIka Morjia 0 SIK MOKPAaIIUTH (YHKIIOHAIBHICTh JOAATKIB, TAK 1 CIIPOCTUTH MpOLec iX
po3po0Oku. KoHnemnirisi MikpoppOHTEHIHOT apXiTeKTYpH, OpIEHTOBAaHUX Ha (PPOHTEHA-PO3POOKY, Ta MIKPO-
CepBiciB, HaIllJIeHUX Ha OeKeH]], BUHUKIIA JUIs BUPIMICHHS i€l mpoOieMu. ApXiTeKTypa MiKpoQpOHTEeHIIB
nependayae po30OMTTSA BEIMKMX MOHOJITHUX IOJATKIB HAa MEHII, HE3aJICKHO BIPOBADKYBaHI OIUHUIL,
BifjoMi AK MikpoinTepdeiicu. Koxen mikpoinTepdeiic BUKOHYE KOHKPETHY (PYHKIIIO, aje 3aIHUIIaeThCs
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YacTUHOIO OubIIoi cucteMu. Lle po3aiieHHs 103BOIIsIE KOMaHIaM PO3POOHHUKIB TPAIIOBATH HAJl PI3HUMH
YaCTMHAMHU JI0JIaTKa HE3aJIeKHO, IPUCKOPIOKOUH IIUKIM PO3POOKH Ta CIIPOIIYI0YH 00CIyroByBaHHs [3—5].

Le nocmimkeHHs 30cepelKeHo Ha BIPOBAKEHHI KOHIIEMNIii MiIKpOQPOHTEH/IIB Y IPOEKTYBAHHS Ta
po3poOKky iHdopmMmaliiinux cucteM. Lli cucTtemu, ski € IO CyTi €JISKTPOHHMMH MEpPEXaMH B3a€EMO-
MOB’sI3aHUX KOMITOHEHTIB Jyisi 300py, oOpoONeHHs, 30epiraHHsl Ta TOIIMPEHHS JaHUX, MOXYTh 3HAYHO
BUTPATH Bijl TEXHIK PO3MOJTY IPOrpaMHUX KOMITOHEHTIB. L{e# miaxin Moxke mpuBecT 10 eheKTHBHIIIOr0
00poOJIeHHsI Ta KepyBaHHs JaHUMH [6].

Orasia girepaTypHux axepes

Kputnunoro mpobieMoro B apxiTekTypax MIKpOQPOHTEHIIIB € CHTYyallisi, KOJH BHYTPIIIHS KOMY-
HiKamis Mk Mikpointepdetricamu (MI) crae HaaAMIpHOI i HEKOHTPOJIHOBAHOK. 3aMiCTh CIPUSHHS He-
3anexHOCTI i MI cTaroTh HaAMIPHO 3aJIKHUMH Bijl MOCTIHHOTO OOMIHY JaHUMH, 110 MOYKE IIPU3BECTH JI0
BY3bKHX MICIb Y KOMYHIKarlil. Taka HaaMipHa KOMYyHIKallis MiIpUBa€ aBTOHOMIIO KOXKHOr0 MI, 110 B KiH-
[EBOMY TMIiJICyMKY CIIOBUILHIOE 3araJibHy MPOMYKTUBHICTH JozaaTka. [Ipobimema e Oinblne YCKIam-
HIOETBCS, KOMM MAaOJI0OHH KOMYHIKaIlii He Perylol0ThC HAGKHIUM YHHOM, Yepe3 M0 CHCTeMa IMOYrHAE
HaraJyBaTH KOPCTKO TI0B’sI3aHy MOHOJIITHY apXiTEeKTypy, a He PO3MOiIeHy, MOIYIbHY cuctemy [7, 8].

Leii 306iif y KOHTpOJII 32 KOMYHIKaIli€I0 MiIpUBae OCHOBHY MeTy MI: CTBOpHTH He3asiexHi, camo-
JOCTaTHI OAMHHUIN, 37MaTHI (QYHKI[IOHYBaTH aBTOHOMHO. Koiu 11i (pOHTEHIM HAaIMIPHO 3aiexaTh Bin
BHYTPIIIHIX MOBIJOMJICHB, 1€ 3MEHIIYE 1X 3ATHICTH A0 HE3aJIESKHOTO BIPOBAKEHHS Ta MacIITaOyBaHHS,
110 HIBENTIOE OYiKYyBaHi IlepeBark apXiTeKTypH.

Hanmipuno mor’si3ani MI He juine CTBOpIOIOTH MpoOeMH KOMYHIKAIll, ajie ¥ MIpU3BOIATH JI0
3HAYHUX MpobieMm i3 npomykruBHicTIO. Komn MI nminstbess manumu Ta QyHKIISIMA HEKOHTPOJIbOBAaHUM
YMHOM, BUHHKAIOTh ONepaiiiiHi Hee)eKTUBHOCTI. Take MoeJHaAHHS YIOBLUIBHIOE MPOIECH BIPOBAKCHHS,
YCKIIQJIHIOE MacIITaOyBaHHSI Ta 4YacToO MPU3BOIUTH JIO TOCTIHHOTO 3HIDKEHHS MPOJYKTHBHOCTI BCiel
CHCTEMH.

Kpim Toro, BiIcyTHICTh KOHTPOJIIO HaJl BHYTPIIIHBOI KOMYHIKAIII€I0 IPU3BOIUTH JI0 3aBUX BUTpAT
Ha 00poOKy, OoCKiNbKH Kinbka MI mocTiiiHO OOMIHIOIOTBCS NaHUMH, IO 30UTBIIYE 3aTPUMKY Ta CIIOXKH-
BaHHS pecypciB. BifcyTHicTh 100pe CTpyKTYypOBAaHOTO MEXaHi3My KOMYHIKallii B apxiTekrypax MI moxe
Oe3rocepe/IHbO BILTMHYTH HAa YYTIHMBICTH JIOJATKA, MOPYIIYIOUM IPUHIIMIIA apXiTeKTYpH, CIIPSIMOBaHI Ha
MIJBHUIIECHHS IPOIYKTUBHOCTI Ta MaciuTaboBanocti [9—11].

ITocTanoBka 3aBIaHHSA
Mera 1TBOrO JOCHIPKEHHS — BHBYMTH METOMAOJNOTIi MPOEKTYBaHHS Ta BIPOBa/LKEHHs iHDOp-
MAaI[ifHAX CHCTEM 3 BUKOPHCTAHHSM MIKpOiHTep(EiCiB 3 METOI MiJABHINEHHS SKOCTI Ta eEeKTUBHOCTI iX
PO3pO0OKH Ta MAOIOHIB KOMYHIKAIIi1, 8 TAKOXK MOKPAIIICHHS 3arajJbHOTO JOCBIY KOPUCTYBAYiB.

Metoaun xkomyHikauii MikpoinTepdeiiciB

IlepeBaru Ta HemoJiku KOMYyHikauii MikpoinTepgeiicis

Y MOHOJNITHUX apXiTEeKTypax yci JJOMEHHU 3HaXOISThCcs B MEXaX OIHOTO JOJaTKa, M0 3ade3meuye
MpocTuii OOMIH JaHUMHU MK JoMeHaMmH. Pi3Hi (hpeliMBOpPKYU MPOMOHYIOTh MEXaHI3MHU IS TIepeaadi JaHuX
yepes 11l IOMEHHI MEXi, IPUYOMY OJHHMM 13 3arajJlbHHX IiJXOIIB € 30epeKCHHS JaHUX Ha BHUIOMY DPiBHI,
ITICJIS YOT'0 BOHM MEPEIAIOThCS BHU3 J0 PI3HUX JOMEHIB 3a JIOIIOMOI'OI0 Props (rmapamerpis).

OnHax 1ei mporec YCKIaIHIOEThCS, KOIU J0IaTOK pO30OMBAEThCS HAa KiIbKAa HEBEITMKUX, HE3AIEKHO
BiJl TPAIIOIOUUX JOAATKIB, 10 BOYJOBaHI B OIWH KOHTEHHEpHHUI momaTok, Bimomui sk MI. Xoua 1iei
apXITeKTYpHUH MiAXiJ Ma€e YHCIEHHI TepeBard, BiH TaKOX BHOCHUTH TEBHI CKJIAJHOIII, OJHIEIO 3 SIKHX €
KOMYyHiKatis Mixk ML

Bukopucranus props

BukopucTaHHs MPOIICIB MPEACTaB/IsE€ HAHOCHOBHIIIMA METOM 3a0e3leueHHsT KOMYHIKalll Mk MI,
KOJIM KOHTEHHEPHUH JOIATOK Kepye CTaHOM 1 mepenae roro a0 BiamoBigaux MI. Leit migxin € oco0nuBo
eeKTUBHUM y clieHapisiX i3 BUKOpHCTaHHSIM mabioHy iHTerpamii MI Ha erami 30ipkd, OCKUIBKH BiH
JI03BOJISIE TOAATKY peHaepuT MI K KOMITOHEHTH Ta NepeaBaTH HEOOX1IHI Props 0 HUX.
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Leit MerToj IIMPOKO BU3HAHUM Yy KOMIIOHEHTO OPIEHTOBAaHUX AapXiTEKTypax Ta Ma€ HIHPOKY
MiATPUMKY B PI3HHX (QpeiMBOpKax. BiH BUKOPHCTOBYE CTPYKTYpH, crienudiuni st GpeiiMBOpPKIB, SK-OT
Context API B React, mo6 miHiMi3yBaTH NMpoOieMH, Taki SIK TIHOOKE MepelaBaHHs Props, THM CaMHM
CIIPOIIYIOUN KEPYBaHHS CTAHOM Y JIOJIATKY.

OpHak el MmiaXiq CTBOPIOE 3HAYHY 3aJICKHICTh MK MI Ta KOHTEHHEPHHUM JOAATKOM, IO MOXE
Oytu npobiemarnyauM. Lle ocobnuBo cknaaHo, koimu MI BUKOPHCTOBYIOTH Pi3HI (hpEMBOPKH, OCKUTBKH
el MiaxiJy BUMarae ChiibHOro (peiiMBopKa ais epekTHBHOI KoMyHiKalii. KpiM Toro, mpoaykTuBHICTh
Jo7IaTKa MOXKe OYTH 3HIIKEHA, OCKUIBKM YacTi 3MIHM CTaHy MOXYTh TPU3BOAWTH IO MEPEpEHICPHHTY
KUTBKOX HEMOTPIOHMX MIapiB, M0 BUKINKAE HeeeKTUBHICTS.

Ilnatdopmenni inTepdeiicu /s 30epiranHs JaHUX T0AATKIB

VY 1poMy mizxoJli BAKOPUCTOBYIOTH crienudivni s mardopmu BOynoBaHi inTepdeiicu 30epiranus,
taki sk Local Storage y BeOOpay3epax i Async Storage y kpocminardopmenux (peidiMBOpKax, TaKUX SK
React Native, mis kepyBanHsi craHoM y MoOutbHHX MI. Tlpocty 6i6mioTeky 30epexeHHS MOXKHA
po3pobuTH I abcTparyBaHHs IMX iHTepdeiciB 30epiranHs, HaIaun €IUHAN iHTepdeiic i3 pyHKIisImMu
3uuTyBaHHA Ta 3amucy. Lle no3omsie MI B3aemomisiTh 3 JaHMMU HampsMy, OOXOIS4YM HEOOXITHICTB
KOMYHIKaIlil uepe3 KOHTCHHEPHUH T0aTOK.

Lle#t meron 3acTocoBHUE sk aas iHTerpaiii MI Ha erami 30ipku, Tak 1 mijg yac BukoHaHHA. OjHaK,
OCKUTBbKH 1HTep(delich 30epiraHHs He MIATPUMYIOTH BOYIOBaHY MOJEIb MiANUCKH Ha 3MiHM, MI He
3MOXKYTh aBTOMATHYHO BHSIBJIATH Ta pearyBaTH Ha OHOBJICHHS JMaHMX, 3aikicHeHi iHmumu MI. J{nst momo-
JIAHHS IIUX OOMEXEeHb HeO0OX1IHO BIPOBAIUTH ACHHXPOHHY MOJENb MmyOsikaii Ta mignmucku. L{sg TexHika
0CO0JIMBO KOpHCHA, Komu MI peHaepsAThCS Ha OKpEMHUX eKpaHax, OCKUIbKHM YMTay JaHUX MOKE OTPHUMATH
OCTaHHIO 1H(hOPMAIIiIO TTiJT Yac 3aBaHTaKCHHSI.

Heii minxin cymicHuid sSIK i3 BeOOpay3epaMu, Tak i 3 MOOUIBHHMHU MPHUCTPOSIMH, BUKOPUCTOBYIOUH
Local Storage ans Opay3sepiB i Async Storage /s MOOUTBHUX J0AaTKIB. BiH CTBOPIOE MeEHIIE 3B’ SI3KY MK
KOHTEHHEPHHUM J0aTKOM 1 MI, MOpiBHSIHO 3 MeTO0M Iepenadi props. OaHaK MOYKe BUHUKATH CKJIAHICTD
y BIICTEXKEHHI, skuii came MI BinmoBinae 3a 3MiHy MEBHUX JaHUX.

Lei#t meron eheKTUBHUMN 1T KEpYBaHHS HEBETMKMMHU HAOOpaMu JaHUX, ajle HEe MacIITaOOBaHMMA IS
BeNMWKUX JoAatkiB. 1100 yHMKHYTH IUTyTaHWHH, JOULIBHO IMEHYBaTH IPOCTOPH JAHUX Y CXOBHIII
BIJIMIOBITHO J10 Ha3BH AojaaTka. [IpoTe mei MeTo He MiAXOAUTh Il 30epiraHHs YyTIMBUX a00 3aXHIIECHUX
JIAHWUX Yepe3 BIICYTHICTh BOY/IOBaHUX 3aXO0/IiB OE3MEKH.

KopucryBausbki noaii

s TexHika ocobnmBO n00pe miaxoauTh Iuisa BeO-0azoBanmx MI 1 Hamae Oinbm MacmTaboBaHe
pimenHs aus apxitektyp MI Ha erani BukoHaHHs. OCHOBHA ijiesl TIOJNATAE y BUKOPUCTaHHI BOYIOBAHOTO
iHTepdeticy Opayszepa st Custom Events. mo mo3Bodsie 3a0€3MeUUTH TTO/1i€BO-OPIEHTOBaHY KOMYHIKAI[IIO
Mix MI. ¥V npomy migxoni ogud MI ny0siikye mozii 3 naHuMu, a iHmi MI mianucyroThes Ha i moil, mod
OTPUMATH JaHi.

Ll MeTo0510ris TICHO HAaraaye MmoaieBO-OpiEHTOBAHY apXiTeKTypY, 110 3a3BUYail BUKOPHCTOBYEThHCS
B MikpocepBicax. LI TexHika 3acTocoBHa SIK JUIs iHTerpailii Ha eramni 30ipKH, Tak i Juis BUKoHaHHS MI, 3
ONTHMAJLHOIO TPOAYKTHBHICTIO, KOJHM TMepeXpecHa KOMYHIKallis BinOyBaeThCsl Ha ONHIM CTOPIHII,
OCKUIBKH IMOJIIT MalOTh OyTH MIAMKCaHI 10 X myOmiKarrii.

Lleii Merom BUKOPUCTOBYE BOyIOBaHI MOKIMBOCTI IuiatdopMu Opaysepa, TICHO IOBTOPIOHOYH
ACHHXPOHHY TIO/II€BO-OPIEHTOBAaHY apXiTEKTypy, IO 4acTO BHKOPHCTOBYETHCS B MikpocepBicax. Xoua
MOYAaTKOBI BUTPAaTH Ha HaNAMITyBaHHS MOXYTh OYTH 3HAYHUMH, IIeH METOJA TIPOMOHYE UYIIOBY
MaciTaboBaHICTb 1 CIIPHsE BCTAHOBJICHHIO CTAHIAPTU30BAHOIO MEXaHI3MY, IKHH MOXKe OyTH MPHUHSTHHA
yciMa KOMaHaMH, 10 IPaIfolTh Haa MikpodpoHTeHaaMu. [Ipore BiH He MiAX0AUTh A1 MoOiTbHUX MI.
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Buxopucranns post-meceaxis y iframe

s Texnika 37e0UTBIIOr0 3acTOCOBHA TpH po3poOii MI Ha erarni BUKOHAHHS 3 BUKOPUCTaHHSM
iframe. Xoua iframe MOXXyTh He OYTH ONTUMAJIBHUM IIA0JI0OHOM IHTErpalli aas cTBopeHHs MI, et miaxin
MoXxe OyTH 0co0IMBO eheKTUBHUM, KOIM HeoOXiHO BOyyBaTi MI y HassBHUIA, AiF0UHN JOIATOK.

3anpononoBaHuii mada0H KoMyHikamii niass MI

VY 1iif poOOTi MPONOHYEThCS TiOpHUIHA CTpATeris KOMYyHIKallii, sKa MOEAHYE CHIIbHI CTOPOHHU SIK
MOJIIEBO-OPIEHTOBAHMX METOJIB, TaK 1 iHTepdelciB 30epeKeHHS NaHUX TUIATPOPMHU I ONTHMI3alii
KOMYHIKaIlii Mk pi3HEMH KoMoHeHTaMu MI.

I'OpunHa Momenb KOMYHIKAIll po3po0iieHa AJis ajanTailii A0 Pi3HMX BHIAJKIB BUKOPHCTAHHS B
apxiTekTypi MI (puc. 1). BoHa mo3Bonse po3poOHMKAM BHOMpPATH MDK JBOMA IUISXaMH KOMYHIKaIlii
3aJIKHO BiJl BUMOT JI0 JJaHUX 1 0c00auBOCTEl T1aTdhopMu HPOHTEHIY:

1. TlomieBo opieHTOBaHAa KOMYHIKAIlis. [neanbHO MIAXOAUTH IS PEAIbHOTO Yacy, aCHHXPOHHOI
komyHikarii Mmibx MI. Lle# minxin Moxke OyTH peayi3oBaHWi 3 BUKOPHUCTAHHSIM Opay3epHHX iHTepQeiciB,
takux sk Custom Events, a00 IIIsXOM BIPOBaKEHHS BIACHOI CUCTEMH TIOBIJOMJICHb.

2. Iarepdeiicn 30epexenns 1uatdopmu. [IpupaTHUR UIS TOCTIHHUX JaHUX, SIKI HE MOTPEOYIOTh
OHOBJICHb Yy pealbHOMY 4Yaci. Lleif MeTon BHKOpUCTOBYe cXoBHIa Opay3epa abo MOOLIBHOI TuIaThopMu
(taki six Local Storage abo Async Storage) i € oco0nuBo ehekTUBHUM, Koju MI He moTpedyIoTh 4acToro
CIIUIKYBaHHS.

Platform Storage APIs

MFE 1 MFE 2 MFE 3

CustomEvent

Puc. 1. Memoou nepedaui oanux misxc MI cymnocmsmu

L« riOpuaHa cTpateris KOMyHIKallii J03BOJIIE PO3POOHUKAM BUOMPATH HAMOUIBII BiIMOBIIHMA METOX
KOMYHIKaIlil 3aleKHO BiJl KOHKPETHHX YMOB. 3aBISIKM IHTerpamii sK TMOJI€BO OpIEHTOBAaHMX, TaK i
TUTAT(POPMHHUX IMIAXOMIB 30ePEKESHHSI, 11 MOJICIb MOXKE IIJBHUIIMTH MMPOAYKTUBHICTh, 3MCHIIIMTH HEIOTPIOHE
TIepepEHJICPUHT CTaHy 1 3a0e3neunTy eheKTUBHE YIIPABITIHHA JAHUMH Y BEITUKUX apXiTekTypax ML

IopiBHANBLHI Mo1eJ1i PI3HUX apXiTEeKTYPHUX MiIX0AiB

VY mBuIKo 3MiHIOBaHOMY JaHmmAaQTi BeOPO3pOOKH TOCTIHHO 3’SBISFOTHCS HOBI TEXHOJOTIT Ta METO-
nonorii. OmHUM 3 HAWOUIBII MOMITHHX IMIAXOAIB Y (GPOHTEHI-PO3po0Ili choroaHi € Kouueniit ML, ¥V mpomy
JOCTDKEeHH] OyJe MPOBEICHO IPYHTOBHMI aHaJI3 PI3HUX CTpaterii BrnpoBamkeHHs MI Ta mpencrapiieHO
MPAKTUYHE MTOPIBHIHHS Ha OCHOBI KPUTHYHUX MTOKa3HUKIB MTPOAYKTUBHOCTI TSl (PPOHTEH I-IONATKIB.
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MI mpencTaBISIOTh apXiTEKTypHHUH MiAXin, SKHW Tependadae po30UTTS BETUKOTO0 MOHONITHOT'O
(GpoHTEeHII-ToaTKa Ha MEHII, OUTbII KepoBaHi KOMIOHEHTH. KokeH KOMIOHEHT po3pOoOIIsSEThCS,
BIIPOBAKYETHCS 1, B JCIKUX BHIAJKaX, KEPYEThCS HE3ANSKHUMH KOMaHAaMH, IO JIO3BOJSE JTOCATTH
OLIBIIIOT THYYKOCTI Ta MacIiTaboBaHOCTI. MOKHA PO3TIISIHYTH KUTbKA MIIXO/IB 10 BIpoBakeHHs MI:

— MI Ha ocHoBi iframe. OguH i3 MeromiB MoOyIOBM MacIITabOBaHMX BEOIOAATKIB Iependayae
PO30UTTS MOHOJIITHOT'O JofaTKa Ha MI, KOoXeH 3 SIKMX 3aBaHTa)KY€EThCSl B OCHOBHMI 0o1aTOK 5K iframe. 11s
TexHika J03BoJsie KokHOMYy MI 30epiratm BiacHe KepyBaHHS CTaHOM, MapUIPYTH3AII€l0 Ta IHIIUMH
GyHKIISIME, 3a0€3MeUyI0Ur TIEBHUH CTYIIHB HE3aJICKHOCTI B MeXaxX OUIBIIOro J0/aTKa.

— Module Federation. AnbTepHaTHBHMN 1 OUTBII THYYKHMM MiIXix A0 MOOYJOBH MacIITaOOBaHUX
BeOmonaTkiB nepenadauyae BukopucranHs Module Federation (ta6m. 1). Lleli merom Takox mnepemdadae
PO3OUTTS BEIMKOrNO MOHOJITHOIO JOJaTKa Ha MEHIII, HE3aJIeKHO 3aBaHTa)KyBaHI MOMYJI I Yac
BukoHaHHs. Ha Bigminy Big iframe, Module Federation 3a0e3meuyroTh OUIBIIY THYYKICTh Ta IHTErpallito,
OCKUTBKH KOYKEH MOJYJTb MOKE BIPOBAJKyBAaTHCS HE3AJISKHO, 3a0e3neuyroun Oe3rneyHe po3KpUTTS CBOTO
iHTepdelcy sl BAKOPUCTAHHS THITUMUA MOIYJISIMH.

— Vite — 1e cy4acHMM IHCTpYMEHT Juis 30ipku (DpOHTEHay, PO3poONeHUH I 3a0e3redeHHs
IIBUAKOIO MPOIECY PO3pOOKH. 3aBISKH BHKOPHCTAHHIO HaTHBHOI minTpuMku ES-moaymiB y Opaysepax,
Vite ycyBae HEOOXiIHICTh y monepeanii 30ipii mij yac po3podku. BiH 3a0e3neuye MUTTEBUIA 3aIyCK cep-
Bepa, Ha/[3BUYaiHO IBUKY 3aMiHy MOy TiB Ha 60Ty (HMR) Ta ontumizoBaHi 30ipku It IPOJIAKIIEHY.

Pe3yabTaTtu 1ocaixkenb
Jnst mpoBeseHHsT TOCTIKEHHSI CTBOPUMO TPH MPOCTi BEOJOJATKH 3 IHTEPAKTUBHOKI KHOIKOK —
JIYUIIBHUKOM, 0a3yrounch Ha TphOX pi3HuX miaxonax: Module Federation (React), Vite (React), Iframe.
OOuuciieHHsT pe3yJIbTaTIiB IPOBEACHO 3a JOMOMOIOK aBTOMATHMYHUX TECTIB, HamuMcaHuxX Ha Python
(Selenium), HaBeneHo y Tabm. 1, 2.
Tabruys 1

Ha6ip nanux 3 nopiBHIHHA NPOAYKTHUBHOCTI iframe
i Module Federation

MeTpuKH TPOAYKTUBHOCTI Iframe T1 Module Federation T2 Bucnosku (T1/T2), %

Yac 3aBaHTa)XCHHS CTOPIHKH 0.020034 ¢ 0.006509 ¢ 308

Yac mis B3aemonii 0.037650 ¢ 0.022013 ¢ 171

Yac o nepuioro Oaiita 0.001999 ¢ 0.001999 ¢ 100

Bukopucranns nam’sri 47512114 OGaiiriB 31535899 Gaiiris 151

Tabruys 2
Ha6ip nanux 3 nopiBHIHHA NPOAYKTHUBHOCTI iframe i Vite
MeTpuKH TPOAYKTUBHOCTI Iframe T1 Vite T3 Bucnosxku (T1/T3), %

Yac 3aBaHTa)XCHHS CTOPIHKH 0,020034 ¢ 0,01388 ¢ 144
Yac 1 B3aeMoii 0,03765 ¢ 0,050056 ¢ 75
Yac 10 nepiroro Oaiita 0,001999 ¢ 0,004669 ¢ 43
Bukopucranns nam’sri 47512114 GaiiriB 4854963 Gaiitu 979
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== =« Iframe T1 == Module Federation (React) T2

Yac 3aBaHTa)€HHA CTOPIHKK

0,05
0,04
0,03

.. 0,01 N

BWKOpUCTaHHA Nnam'aTi \'~ Yac nna s3aemopil

Yac go nepuioro 6ainta

Puc. 2. liaepama nopisusanns npooykmuernocmi iframe i Module Federation

m= =« Jframe T1 == Vite T3

Yac 3aBaHTaMeHHA CTOpiHKVI

BWKOpUCTaHHA NaM'ATi - Yac gns B3aemopii

Yac fo nepworo Gainta

Puc. 3. liaepama nopisusnns npodykmuenocmi iframe i Vite
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B mizoMy, KOXXKEH MiAXig Mae CBOi yHIKaJbHI IIEpEBard Ta HEAONIKH 3aJIeKHO BiJl KOHKPETHOTO
BUIAJIKy BUKOpHcTaHHS. MI, moOynoBani 3a jgomomororo iframe, 3a0e3neduyroTh MOBHY i30JIAIIIO, aje
MOXYTh CTpPaXIAaTH Bif MpobieM i3 mpoaykTuBHicTIo. DemepaTHBHI MOAynmi 3a0e3neuyloTh Kparry
IHTErparliro Ta MOXIIUBOCTI CIUIBHOTO BUKOPHCTAHHS KOIy, alle MOXYTh BHMaratu OUIbII MaciTaOHOT
MoYaTKoBOi KOH(DIryparii Ta rmiaHyBaHHS.

Haiikpamia 3aranbHa MPOMYKTUBHICTH (Yac 3aBaHTAXKCHHS CTOPIHKH, IHTEPAKTHBHICTh, BUKOPHC-
tauHs nam’sTi): Module Federation (puc. 2) € HalOUIbII 30a1aHCOBAHOIO Ta €(DEKTHBHOIO apXiTEKTYPOIO.
BoHa mpornonye HaWIIBHIIINK Yac 3aBaHTaKCHHs, IIBUAKY IHTEPAKTUBHICTH i pO3yMHE BHKOPHUCTAHHS
mam’siTi, 0 poOUTH 11 i1ealbHUM BHOOPOM JJIs MAcCIITa0OBaHUX 1 MPOAYKTUBHUX MoAaTKIiB. Vite (Tabdm. 2),
BIJI3HAYAEThCS CKOHOMHMM BHKOPHCTAHHSM I1aM’STi, 10 POOUTH HOro HalKpaIiuM BUOOPOM IS IO/IaTKIB,
Jle KpUTHYHE ynpaBliHHA pecypcamu. OpHAK BiH MOCTYMAEThCS B Yaci JO mepiioro OaiTta i vacy 1o
IHTEpaKTUBHOCTI, 10 MOXXE HETaTHBHO BIUIMHYTH HAa KOPHCTYBallbKWH aocBin. Iframe 3amumarorbes
CepenHiM pillleHHSM, TIPOITOHYIOUM Kpallliii 4ac iHTepakTHBHOCTI, HiXK Vite (puc. 3), ajie moCTyNarunch i
B Yaci 3aBaHTa)XCHHS CTOPIHKH 1y BUKOpPHCTaHHI nam’sati nopiBasiHO 3 Module Federation.

MaiiOyTHi HanpsaMKH B apxiTekTypi MI

Tak camo, SK MIKpPOCEPBICH pEBOIIOMIOHI3yBalM apXiTeKTypu OekeHnay, MI mpomnoHymooTh
MOJYJIBHUH MiOXiJA A0 3aMiHA MOHOJNITHUX (POHTEHIIB. 3pocTaiode BIPOBAPKEHHS IIi€l TepenoBoi
TEXHOJIOTII B OCTaHHI POKHM € no0pe BumpaBmaHuM. OJHAaK i3 IOJAJIBIIOK CBOMIOIIEI (PPOHTEHI-
apxIiTEeKTyp IXHS 3pocTaroya CKIAJHICTh CTBOPIOE BUKIMKHU ISl epEeKTUBHOTO MacITa0yBaHHS MOAYJIbHUX
BeOIONATKIB.

WebAssembly BucTynae sk ehEeKTHBHHMI IHCTPYMEHT IS ONTHUMI3allii MOJYJbHUX BEOI0IATKIB,
0co6MBO B moeaHaHHi 3 MI. Moro BpokeHa MOy/IbHICTh TapMOHIHO TI0eHyeThes 3 MI Ta 3a6e3meuye
BHCOKY NPOAYKTHUBHICTh JUIS PECYPCOMICTKMX noaartkiB. OJHAK Iie IHTErpyBaHHS HE 00OXOIUThCS 0e3
YCKIIQJHEHb.

[NepmmM 3HAYHUM BUKIIMKOM € CYMICHICTH MOB TporpamyBanHs. Moayni WebAssembly 3a3puuai
MUIIYTHCS HA HU3BKOPIBHEBHX MoBax, Takux sk C++ abo Rust, Tomi sk MI cknamatotses 3 JavaScript,
HTML Tta CSS, ski vacto BHKOpUCTOBYIOTH JavaScript-dpperimBopku. Lli cepenoBuia Bifpi3HSAIOTHCS
CTPYKTYpaMH JIaHUX, TUTIOBUMH CHUCTEMaMH{ Ta TIOBEMIHKOIO MiJl Yac BUKOHAHHSI, II0 BUMAarae 3HAYHUX
3YCHJIb JIJIs 3a0€3MeUeHHs iX cyMmicHOCTI. Taki mUTaHHsA, SIK HEBIAMOBIIHICTh TUIIIB JaHUX 1 HEOOXIIHICTH
yactoi KoHBepcii Mk WebAssembly i JavaScript, € nommpenumu. Ilefi mporiec KoHBepcii CTBOPIOE
3aTPUMKH, 1[0 MOKE TIPU3BECTH JI0 ITPOOJIEM 3 MMPOAYKTHBHICTIO Ta TOTPEOYBATH JIOJATKOBOI'O KOJIyBaHHSI.

Binbire Toro, WebAssembly He mae npsimoro moctymy a0 mozeni DOM y JavaScript, 1110 3my1iye
PO3pOOHUKIB IIyKaTH eeKTHBHIII cTpaTerii B3aeMoil Mixk MomyisiMu WebAssembly Ta KOMIIOHEHTaMU
JavaScript. Ha macts, icHye Kijbka MiXOIB AJIS 3HMKEHHS 1uX mpobneM. Hanpukian, wasm-bindgen
MOKE€ aBTOMAaTHYHO T'€HEPyBaTH JONOMDKHHEH Kkom s Rust i JavaScript. BukopuctoByroun Makpoc
#[wasm_bindgen] mias anoramii ¢yHkii Rust, po3poOHUKM MOXYTh eKCIOpTyBaTH ix y JavaScript,
MOJIETIIYIOUH iHTerpanito. biner yriBepcansauM pimeHHsM € WebAssembly System Interface (WASI),
SKHH CTaHJapTU3ye CHUCTEMHI BUKJIMKM 1 a0cTparye 3arajibHi omeparlii, Taki Sk BBiA-BUBiA (aiiiiB Ta
MepexkeBi onepamii. Xoua WASI He OyB po3poOiieHHI CIeliaabHO Uil MIKPOPPOHTEH/IB, BiH Hajae
eNleraHTHHUH CIIoci0 0OPOOKH CHCTEMHHMX ONepalliid, MiIBUIIYIOYH MIOPTATHBHICTD MOJYIIB.

AJIIbTEpHATHBHO PO3POOHUKH MOXKYTh BUPILIMTH IIt0 pobieMy 3 60ky JavaScript, BUKOpUCTOBYIOUH
ArrayBuffer a6o SharedArrayBuffer ans 6esmocepennboro nmocrymy nmo mnam’sti WebAssembly,
MIHIMI3yIOUH 3aTPUMKH 4Yepe3 KOHBepcio JaHuX. Hampukian, CTBOPIOIOYM THITI30BAHHH TTEPErsi
Oydepa. WebAssembly Moxke Oe3mocepeIHbO 3aMMCyBaTH B LIk 3arajibHUI MPOCTIP MaM’sITi, 110 J03BOJISIE
eeKTUBHUI OOMIH JaHUMH 0€3 HEITOTPIOHOTO KOMIFOBAHHS.

Hpyruii 3Ha4HUil BUKIMK — Ii¢ KepyBaHHS ctaHOM. WebAssembly mpaifoe B i301b0BaHOMY cCe-
PEIOBHILI, IO MiABHUIINYE OS3MEKy, ajie YCKIAIHIOE CIIUIbHE BUKOPUCTAHHS CTaHy MDK Momyismu. Lle mu-
TaHHS CTa€ Ie OUThII BHPaKEHUM, KOJIU B OJHOMY TPOEKTI BHKOPUCTOBYIOTHCS Pi3HI JavaScript-ppeiim-
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BOPKH JUIsl pi3HHX MikpodpoHTeHaiB. Ha Biaminy Bin JavaScript-nomatkis, sIKi KOPHUCTYIOThCS IICHTpalli-
30BaHUMHU DINICHHSIMH U KepyBaHHS cTaHoM, TakuMHu sk Redux abo Context API y React, momymi
WebAssembly 3a3Bu4aii KepylOTh CTAaHOM BHYTPIlIHBO. Lle mpu3BomuTh 10 ¢parMeHTallii JaHuX CTaHy Ta
YCKIIQJIHIOE CHHXPOHi3allito Mixk MoayisiMi. KpiM Toro, 1ie yckiajHeHHs Ie OuTbIIe TOTipIIyeThes dyepes
JOZIATKOBI BUTpATH, TIOB’s3aHi 13 cepiajizalli€elo Ta Jecepiamizallield MDK JBOMA OKPEMHMH MOJICIISAMHU
mam’sITi.

Jlnist BUpIIIEHHS CKJIAHOINIB i3 KEPYBaHHIM CTAHOM Yy TaKHX CEPEJOBHUIIAX JIONUILHO BIPOBAJIUTH
€IMHE TJI00aIbHE CXOBUIIE CTaHy 3a JOMOMOrOK IHCTPYMEHTIB, Takux sk Redux abo MobX, mo moxe 3a-
OesmeunTH OiMbIl epEeKTHBHY CHHXPOHI3AII0 CTaHy MK MIKpoppoHTeHIamMu Ta MoAyimsiMu Web
Assembly.

Jnst mocsrHeHHS e(eKTHBHOrO KepyBaHHS CTaHOM IpH BHKOpucTaHHI MI apxiTekTypi peko-
MEHJYEThCSl IHTErPYBaTH KiIbKa MigxoxaiB. 30epiraifTe IOKaIbHUNA CTaH y KokHOMY MI mnst 30epexeHHs
MOJYJIBHOCTI Ta He3aJeXHOCTi. BripoBa/kyiTe MoieBoO OpiEHTOBAaHY CTPATETIIO ISl KEpYyBaHHS CHUTbHIM
CTaHOM 1 KOMyHiKallii Mk pponTeHnamu. Kpim Toro, BukopucroByiite Module Federation ans crninbHOTro
BHUKOPHUCTAHHS 3arajbHUX YTHIIT 1 JIOTIKK KepyBaHHS cTaHOM MK MI.

Module Federation € onTHMaJbHUM PIIICHHSM Ui BEIMKHMX JOAATKIB, IO MOTPEOYIOTH BUCOKOI
MPONYKTUBHOCTI, OaNaHCy MBUAKOCTI, IHTEPAKTUBHOCTI Ta epeKTHBHOIO BUKOPHCTaHHs pecypciB. Vite €
HaHKpaIliyM BUOOPOM i CEPEAOBHUII, J€¢ KPUTUYHE YIPABIIHHS IIaM’SITTIO0, X04a HOT0 MOBUIBHIIIMKA Yac
70 IHTEpaKTUBHOCTI Ta 4Yac J0 Iepuioro Oaira moBuHHI OyTH BpaxoBaHi. Iframe Bce e MOxyTh OyTH
KOPUCHHMH JUTSI MPOCTIIINX JOAATKIB, JIe MPIOPUTETOM € HeraiHa IHTEpaKTHBHICTh, aje 3arajoM BOHH
MOCTYMAIOTHCS K Y IPOIYKTUBHOCTI, TaK i B €peKTUBHOCTI MOPIBHSHO 3 IHIIUMH JJBOMA PilllCHHSIMH.

[Moennanus WebAssembly 3 mepcoHasizami€ero, KepOBAHOIO IITYYHUM IHTEIEKTOM, B apXiTeKTypi MI
JI03BOJTUTH CTBOPUTH HAJ3BHYAWHO JIMHAMIYHY Ta YyTJIMBY CHUCTEMY, SIKa MOKPAIIUTH KOPUCTYBAIbKHM
JIOCB1JI, OJIHOYACHO MIATPUMYIOUH MPOIYKTUBHICTD 1 O€3IIeKy.

IlepcnekTHBH Maii0yTHIX T0CTiTKEHD

Po3pobka Ta BnpoBamkeHHss MI € akTyaJlbHUM 3aBIaHHSM JUIsS Cy4acHO! iHAYCTpii MPOrpamMHOTO
3a0e3redyeHHs, 1 MaOyTHI JOCHI/PKEHHS MOXYTh 30CEpEIUTHCS Ha TOAONAHHI ICHYIOUHX MpoOieM,
MOB’SI3aHUX 3 MAacIITa00BaHICTIO, OE3MIEKOI0 Ta IHTErpaIli€lo 3 IHIUMH TEXHOIOTIIMH.

OnHiero 3 MepCreKTUBHUX HANPSAMKIB € OuThIn riimOoka interpamis WebAssembly y MI apxitek-
TypH, 0COOJIMBO Y TIOEIHAHHI 3 IITYYHUM iHTenekToM (Al) Ta MmammaHuM HaBuaHHsIM (ML). Taxi pimeHss
MOXKYTh 3HAYHO IMIBUIIMTA NPOAYKTHUBHICTh IOJATKIB, 30KpeMa, JUIS 3aBJaHb i3 BEIHMKOI O0YKC-
JIIOBAJILHOIO CKJIAJIHICTIO, SIK-OT 00poOKa MaHWX Yy peajlbHOMY 4Yaci a00 aHaJiTHKa Ha CTOPOHI KIIiE€HTa.
WebAssembly m03BonuTh JocsAraTH OUIbII BHCOKOI IIBHJKOCTI BUKOHAHHS TOPIBHSIHO 3 TPaIUIIHHUMHU
BEOTEXHOJIOTISIMH.

[HIIMM BaKJIMBUM HAIPSMKOM JIOCIIDKCHb € 3a0e3Me4YeHHsS OC3MEeKH Yy PO3MOIUICHHUX MIKpO-
¢dporTeHIHNX NoaaTkax. OCKUTBKH KOXKEH MIKpOPPOHTEH]I MPAIloe He3alIeKHO, TUTaHHS aBTeHTH(IKAII,
aBTOpHU3aIlil Ta 30epeKeHHsI KOH(INESHIIIHHNX TAaHUX € KPUTUYHO BXKITMBUMH ISl PO3pOOHHKIB. MaiiOyTHi
JOCITIDKCHHS TOBUHHI PO3POOMTH CTaHIAPTH30BaHI MIIXOAM 10 3aXUCTy KOMYHIKAIii MK MIKpO-
(dpoHTEHIaMH, 0COOIHMBO B KOHTEKCTI Pi3HUX (PpeiMBOPKIB 1 TEXHOJIOTIH, IKi MOXKYTh BUKOPHCTOBYBATHCS
Y BEIMKOMACINTa0HMX JI0JATKAaX.

Takox BapTO NMPHUIUINTH YBary MHTAaHHIM IEPEHOCHMOCTI Ta iHTepornepadenbHOCTI MiKpOppOH-
TEH[IIB. Y BENHMKHX OpraHi3aiisx, Ae BUKOPHCTOBYIOThCS Pi3HI TEXHOJIOTIYHI CTEKH JUIS PI3HUX YaCTHH
JoJaTKa, HeoOX1IHO PO3POOJISATH IHCTPYMEHTH, IO IMOJErIYIOTh OOMIH JaHUMU Ta (DYHKI[IOHAILHICTIO
MK KOMITOHEHTaMH, HAITMCAHUMH Ha Pi3HUX (peiiMBOpKax Ta MOBaX IMpOrpaMyBaHHS.

InHOBamiiHI gocnimkenHs y cdepi Al ta aBTomaruzanii po3podku MI Takox MOXYTh TOKPAIUTH
VIpaBIiHHS CKJIAJHICTIO Ta Mporecamu iHTerpanii. Hampuknan, cucreMn Ha ocHOBI Al MOXYTh aBTO-
MaTHYHO MPOTIOHYBATH ONTHUMAIIbHI CTpaTerii Juist opranizamii komyHikamid mixk MI a6o aBToMaTH3yBaTH
TECTYBaHHSI Ta ONTUMI3AIlil0 IPOIYKTHBHOCTI PI3HUX KOMITOHEHTIB JJ0JaTKa.
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MI npomnoHyOTh PEBOMIONIAHUN MiAXiA 10 MNOOYIOBM CydacHHX BeOJOAATKIB, JO3BOJISIOUH
PO3pOOHHKAaM pO30MBATH BEJIMKI MOHOJIITHI CUCTEMH Ha MEHIII, OUIBII KEPOBaHI KOMIIOHEHTH, SIKI MOXHA
PO3pOOIATH Ta BIPOBADKYBATH HeE3alekHO. [Ipore BIpOBa/KEHHs Ii€l apXiTeKTypw TOB’si3aHe 3 0Oa-
raTbMa BUKJIMKAMH, 30KpeMa 3 MUTaHb MDKQPOHTEHIHOI KOMYHIKallil, IPOJYKTUBHOCTI Ta KepyBaHHS
CTaHOM.

VY wiit poboTi Oyno 3amporOHOBaHO KiIbKa METOAIB BUPIIIEHHS TpoOiieM KoMyHikamii Mk MI,
30KpeMa BHKOPHCTAHHS MOJI€BO OPi€HTOBAHMX IMIJXOJIB Ta TIaTGOPMHUX 1HTEpQEHCIB s 30eperKeHHs
JaHUX. 3anporOHOBAHO TIOPUAHY MOJCIh KOMYHIKAIlii, sSIKa MOEAHYE CHIIbHI CTOPOHH 000X MiAXOMIB IS
3a0e3redeHHs OLTBIIOT TPOYKTUBHOCTI Ta KEPOBAHOCTI TOJIATKIB.

Kpim Toro, mopiBHSIHHS pi3HUX apXiTEKTYpHHX MiAxofiB, Takux sk iframe, Module Federation i
Vite, mokasano, 1o deaepaiiiss MOIYJIIB € HaWOULIbII 30aJlaHCOBAaHUM 1 ©()EKTUBHHMM pIIICHHSAM IS
BEIMKUX MacIITa0OBaHMX JOJATKIB, TOMI K Vite BIq3HAYAETHCSA KPAIIUM YIIPABJIIHHAM IIaM’STTIO, aJie Ma€
MEBHI HEMOJIKK II0JI0 Yacy JI0 MepIoi B3aeMOJIIl.

InTerpanis WebAssembly 3 MI npencrariisie BeMKHI MOTEHIIIAM IS TIOKPAIIEHHS MPOTyKTHBHOCTI
JOJAaTKIB, 0c00aMBO B moeaHanHl 3 Al Ta ML mns 00poOku ckimaguux 3aBaaHb. OgHaK 1€ IHTErpyBaHHS
BHMArae MoJIoJIaHHs BUKJIMKIB, TIOB’I3aHUX 13 CYMICHICTIO MOB 1 KEpPYBAaHHSIM CTaHOM.

MaitOyTHi JOCHiPKEeHHs y 11l ramy3i TOBUHHI OyTH CIpsMOBaHI Ha BUPIIICHHS NpoOiieM Oe3rnexH,
MaciTaboBaHOCTI Ta MepeHeceHHsI MiIKpOQPOHTEH B MK PI3HIMHU TEXHOJIOTTYHUMU CTEKaMH, a TAKOXK Ha
MOIIYK HOBUX NUISIXIB iHTErpaii 3 HOBUMHU TEXHOJOTISIMH.
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Abstract: Microservices represent a software development approach, a variation of service-oriented
architecture, that structures an application as a collection of loosely connected services. The aim of this
work is to explore the design and implementation methodology for information systems using micro-
interfaces to enhance development quality and speed while simplifying their usage. This work proposes a
method for transitioning from a monolithic software architecture to a microservice architecture. A brief
review of existing research on architecture reengineering is provided, and the advantages of adopting a
microservice approach are highlighted. An experiment with a typical external single-page application
illustrates the comparison of the effectiveness and performance of the proposed architectures. The potential
future direction of micro-frontend architecture development in combination with WebAssembly is
examined, and the advantages and disadvantages of this technology integration are analyzed.

Keywords: architecture, interface, micro-interface, microservices, monolithic structure, software
applications, WebAssembly.



