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HOPIBHAJIBHUI AHAJII3 PO3MIPY IHCTAJIAIIMHOI'O MAKETA
IYACY 3AITYCKY MOBIVIBHOI'O 3ACTOCYHKY

Y emammi poszensnymo mpu mexnonociuni cmexu pospooxu modinonux sacmocynxis oass OC Android: Android (Native),
Flutter ma React Native. IIpeocmasneno pe3ynomamu eKCHepUMEHMANbHO20 NOPIGHAHHI POMIPY IHCMANAYINHO20 nakema
(APK) ma uacy 3anycky (TTID) npu cold start cyenapii. [{ocnioscenns H0860CmM8oOpeH020 NPOEKNTY NOKA3AN0, WO HAUMEHUUT
posmip APK mae Flutter 3 ygimknenoio onmumizayiero RS, natiweuowuii sanyck sabesneuye Android (Native) nioxio. React
Native xou i nocmynugcs 3a 060Ma napamempamu c60imM KOHKYPEHMAaM, aie 6ce 0OHO NOKA3A8 2apHi pe3ynbmamu sAKi He €
niocmaeoro i 8IOMO8U 60 11020 gukopucmanis. Bei nioxoou modicyms 6ymu eghekmueHo 3acmoco8ani 3a1exicHo 6i0 cneyu-
@iKu npoexmy, 00CMynHUX pecypcie i 6UMo2 00 NPOOYKMUBHOCTII.

Knruoei cnosa: mobinvra pospoobra, Android; Android (Native); Flutter; React Native; APK; TTID; cold start.
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AKTyaJIbHiCTh TeMH J0caizKeHHs1. MOOUTBHI IPUCTPOT iHTETrpyBaJIMCS B HAILIE TTOBCSK-
JIEHHE YKUTTS, CTABIIN HE3aMiHHUMH IMOMIYHUKAMH B 0arathox cepax misIbHOCTI. 3aBISKH
KOMITAaKTHOCTI Ta MOCTIMHIN TOCTYyTHOCT1, BOHM Jie/1alli YacTillle CTal0Th HEB1 €EMHOIO CKJIAJIO-
BOIO KOMIUIEKCHHUX NMPOTPAaMHHX PillIeHb, JOMOBHIOIOYH Y1 PO3MIMPIOIOYH iXHI MOXKIUBOCTI. 10
HaOIbII TOMIMPEHUX TaKUX MPUCTPOIB MOXKHA BiJHECTH cMapTOHU Ha 0a3i omepauiiHuX
cuctem Android 1 10OS [1]. 3rigHo 31 3BiTaMu Statista, KITbKICTh 3aBaHTaXeHb MOOLIHHUX 3a-
CTOCYHKIB Y CBiTi IOPOKY 3pocTtae [2]. Lle 3yMOoBIIeHO THM, 1110 BOHH 3a0€3MeUyIOTh 3pyYHUN
JOCTYT 70 iH(opMarlii, pi3HOMaHITHUX CEpBICiB, NOJETIIYIOTh MPOLEC CIUIKYBaHHS, IHTETPY-
1o1best 3 [0T (Internet of things) Ta aktuBHO BripoBaxytoTh LI (L Ty4nwmii iHTENEKT). 3aBAsSIKH
cBoemy (hopmbakTopy BOHH BHPIIIYIOTh BYy3bKOCTIEITiaIi30BaHil 3a/1a4i, B IKMX BUKOPUCTAHHS
JIECKTOIIB UM HOYTOYKiB MEHII 3pyyHe, a00 HEMOXKIIHBE.

IlocranoBka npoduaemu. Pozainenns punky Mixk Android 1 10S mMo3UTHBHO BIUIMBaE Ha ix
PO3BUTOK 1 CTUMYITIOE BIPOBA/KEHHSI HOBHX TEXHOJIOTIYHHX PillIeHb. Taka KOHKYPEHIIis CTBOPIOE
CTPHUSTIIMBI YMOBH JUISl IHHOBAIIK Ta JI03BOJISIE KIHIIEBUM KOPUCTYBayaM OOWpPATH Ti MPOIYKTH,
SIK1 HalKpallle BiAMOBIIAIOTh IXHIM MoTpedam, 3aBJaHHsIM Y OCOOUCTHM BIIOI00aHHSIM. BoHO-
4ac 11e 3MYIIy€E€ 3aMOBHHUKIB TIPOrPaMHOTO 3a0€3IeUeHHs MIKITyBaTUCS PO KOPUCTYBadiB 000X
wiaropmM, abM rapaHTyBaT KOM(OPTHE KOPUCTYBAHHSI Ta SAKICHUI CEpBIC CBOIX MPOIYKTIB.

Po3po0ka HOBHX MTPOrpaMHUX PILLICHb YCKIIAIHIOEThCS HU3KOIO (DaKTOPiB, 30KpeMa BiAMiH-
HOCTSIMHU Y IPOTPaMHMX Ta KOPUCTYBalbKUX 1HTep(deiicax, pisHUMHU CEPEIOBUIIIAMHU PO3POOKH,
a TaKOK HEOOX1THICTIO BUKOPUCTAHHS Pi3HUX MOB mporpamyBanHs — Kotlin mis Android i
Swift qs 10S [3; 4]. Lli BiAMIHHOCTI NPHU3BOAATH O HEOOXIAHOCTI pOo3pOOKH W MIATPUMKHU
OKPEMUX TMPOEKTIB, IMi/T KOXKHY 3 IIIaT(HOPM, 10 Y CBOIO YePTy MPU3BOAUTH 10 30UTBIIIEHHS Te-
PMiHIB pO3poOKH, AyOItoBaHHS 013HEC-JIOTIKH, MIBUIIEHHS HMOBIPHOCTI BUHUKHEHHS TTOMH-
JIOK Ta JI0JaTKOBOTO HaBaHTA)KEHHS Ha YNPaBIIiHHSA KOMaHIO0I0. Y 3B’S3Ky 3 IUM yce OuIbIIoi
HOMYJISIPHOCTI HA0YBAIOTh MIJXOAHM, IO JO3BOJIAIOTH PEali30ByBaTu MOOLIbHI 3aCTOCYHKH O1-
HOYACHO JIJIS1 KIJTBKOX IJ1aT(GOpM 13 MIHIMAJIbLHUMH BUTpaTaMu pecypcis [S]. Pazom 13 Tum, ede-
KTUBHICTh TaKUX pillIeHb y TOPIBHSAHHI 3 HATUBHOIO PO3POOKOIO 3 MOMNISAAY KOPUCTYBava MOT-
pebye MomaabIIoro BUBYCHHS.

AHami3 ocranHix pochaimkeHb i myOaikamiii. Y crarti "Cross-Platform Mobile
Development: Comparing React Native and Flutter, and Accessibility in React Native" [6] mpo-
aHaJII30BaHO J[Ba MOMYJISIpHI KpocruiatGopmoBi ¢pperimBopku — React Native 1 Flutter. Oco6-
JIUBY yBary MpUIiJICHO apXiTEKTypi, MPOAYKTHBHOCTI Ta JTOCTYIMHOCTI. Y BUCHOBKax BKa3aHO,
o Flutter 3a6e3neuye kparnry NpoayKTUBHICTH 1 IJIaBHICTH iHTEpdeticy, ane React Native npo-
CTIIMH U1t po3poOHKKIB 3HalomMuX 13 JavaScript.
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VY crarti "A comparative analysis of the Flutter and React Native framework" [7] mocmi-
JOKEHO e(peKTHBHICTh BUKOPUCTAHHS PECYPCiB MOOTBHUX 3aCTOCYHKIB, CTBOPEHHUX 32 JIOTIOMO-
roto Flutter 1 React Native. OcHOBHY yBary 30cepe/KeHO Ha BUMIPIOBaHHI BUKOPHUCTaHHS Bip-
tyansHOi mam’siti (VIRT), ¢izuunoi mam’sti (RES), coineroi mam’sari (SHR), mporecopa
(CPU), 3aranpHoro Bukopuctanas nam’sati (MEM).

VY crarti "A comparative analysis of native vs React Native mobile app development" [8]
MOPIBHSHO HAaTUBHY po3poOKy Ta React Native. CTBOpeHO /1Ba iIEHTUYHI 3aCTOCYHKH, TIpOaHa-
J130BaHO MPOIYKTUBHICTH (4ac 3amycky, Bukopuctanus CPU, nam'sti), UX, BuTparu Ta macui-
TaOOBaHICTh. 3a3HAYEHO, 110 HATUBHI 3aCTOCYHKH MAlOTh Kpally MpoayKTUBHICTH Ta UX, ane
React Native 103BoJIsI€ 3SMEHIIIUTH Yac PO3POOKH 3 ACSIKUMH KOMIPOMiCaMHU B ONTHMi3allii.

VY crarti "React Native evolution, native modules, and best practices" [9] po3misiHyTO pO-
3BUTOK React Native, ioro apxiTekTypHi 3MiHH, IHTETpaLlil0 HATUBHUX MOJIYJIB Ta Kpallli Mpax-
TUKH po3poOku. [IpoaHanizoBaHo repeBaru €IMHO1T KOJOBOI 0a3u i1 000X Tatdopm, a TakoK
poOJieMHU MPOIYKTHUBHOCTI, SIKi BHHUKAIOTh Yepe3 MicT Mixk JavaScript Ta HATUBHUM KOZIOM.
CrarTs MiIKpeCIoe BAXIMBICTh OaaHCYBaHHS MK BUKOPUCTaHHSIM KPOCIUIaT(HOPMOBHX MO-
JKJIIMBOCTEH Ta HATUBHUX MOJYJIB IS TPOAYKTUBHUX 3aBIaHb.

VY crarti "Comparison of Flutter and React Native platforms" [10] mpoBeneHo mopiBHSIHHS
Flutter ra React Native sik kpocruiar¢popMoBux GpeiMBOPKIB, U pO3pOOKH MOOUIBHUX 3aCTO-
cyHkiB. [IpoaHanizoBaHO TeXHIYHI 0COOIMBOCTI, OMYJISIPHICTh, MOBH MPOTPaMyBaHHS, ITiJIT-
pPUMKY 0i051i0TE€K Ta MPOAYKTUBHICTH 000X IIaTdopM. Y BUCHOBKAX 3a3HAYCHO, IO KOXKHA 3
TEXHOJIOT1M Ma€ CHIIBbHI 1 cltaOki ctoponn: React Native Bii3Haua€ThCs 3p1I0I0 €KOCHUCTEMOTO,
Ta 3py4YHICTIO JUIsI pO3pOOHHKIB 3HaomMuXx 13 JavaScript, a Flutter nemoHcTpye Kpairy npoayk-
THUBHICTh Ta MEHIITUI PO3MIp 3aCTOCYHKIB.

V crarti "Comparative study of Android Native and Flutter app development" [11] mopis-
HSIHO HaTHBHY po3poOky Ta Flutter. CTBOpeHO /1Ba 0JTHAKOBI 3aCTOCYHKH Ta ITPOAHAIII30BAHO iX
IPOIYKTUBHICTh 3a MOKa3HUKOM Bukopuctanus CPU, mam’sTi, eHeprocnokuBanHsM ta FPS.
PesynbraTyu nmokaszanu, 10 HATUBHI 3aCTOCYHKH MalOTh Kpally ONTHMI3allii0 Ta MEHIITHI po3Mip
iHCTansAUiHOrO Nnaketa, ToAi sk Flutter nemonctpye Bumuit FPS i mBuakicts po3pooku.

VY crarti "Accelerating cross-platform development with Flutter framework" [12] mocii-
JDKEHO TepeBary Ta Hepoliku Bukopuctanns Flutter muis kpocmnargopmoBoi po3podku. Posr-
nsHyTo apxitekrypy Flutter, mopiBHsHO ¥#oro 3 iHmuMu ¢peiimBopkamu (React Native,
Xamarin) 3a WBUAKICTIO PO3pOOKH, MPOAYKTUBHICTIO Ta 3PYYHICTIO. Y BHUCHOBKAX BUJIIICHO
rayukicte Flutter, fioro mepesaru (hot reload, exuHa xomoBa 6a3a, BITaCHHUI PEHIIEPUHT) Ta HE-
JOMIKH (OUTBIIMKA PO3Mip 3aCTOCYHKIB, MOJIOAIIA €KOCHCTEMA).

VY crarti "A comparative study of Flutter, Kotlin Multiplatform, Jetpack Compose and
React Native" [13] mopiBHsiHO "oTHpH cydacHi ¢peiimBopku mns Android: Flutter, Kotlin
Multiplatform, Jetpack Compose Ta React Native. [IpoanasnizoBaHo iXHIO IPOXYKTUBHICTb, TTi]T-
xix mo Ul, mBuAKICTh po3poOKHM Ta iHTerpamito 3 miardopmMoro. BUCHOBKH MOKa3yIOTh, IO
Flutter mpomnonye kparmry kpocmiaTdhopMoBYy y3romkeHicTh Ta npoaykrtuHicTh Ul, Jetpack
Compose 3abe3mnedye HalKpaInly HaTuBHY iHTerpamiro 11 Android, React Native migxoquTh
TSl IBHAKOTO npoTtoTumnyBaHHs, a Kotlin Multiplatform noGpe 6anaHcye mMix criibHOIO 013-
HEC-JIOTiKOIO Ta HaTuBHUM UL.

BuaijieHHs1 HeqOCTiIKeHNX YACTHH 3arajbHoi npodjemu. He3pakaroun Ha 3HA4YHY Ki-
JBKICTh JIOCIHI/DKEHb, 3QJIMIIAE€THCS HEJOCTATHHO BUBYCHMM BILUIMB BUKOPHUCTAHHS PI3HHUX
bpeitMBOpKiB Ha po3mip iHcTamsiiHOoTO maketa (APK) ta wac 3anmycky 3acrocynky (TTID) B
pealbHUX yMOBax eKCIuTyarallii. 3okpema, y HasgBHHUX MyOJiKalisXx He BpaxOoBaHO BIIPOBa-
JoKeHHsT HOBoi apxiTekTypu React Native (TurboModules, Fabric, JavaScript Interface, nam —
JSI), sixa 3’siBunacs y Bepcii 0.70 (Bepecenb 2022). Takox mo3a yBaroro 3anummuscst Impeller
engine [ 14], sxuit 3 penizy Flutter 3.27 (rpynens 2024) BUKOPUCTOBYETHCS 32 3aMOBUYBAHHIM
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He jumie st 108, a # 1 Android. 3Baxkaroun Ha MOTEHITIWHUNA BIIMB IIMX 3MIH Ha TMPOIYK-
TUBHICTb, PO3Mip MAKeTa Ta yac IMOYaTKOBOT'O 3aIyCKy 3aCTOCYHKY, 3a3Ha4€HE MUTAaHHS MOTpe-
Oy€e OKpPEeMOro eMITIpUYHOTO JIOCTIHKCHHS.

Meta pocaimnzkenHs. [IopiBHAHHS po3Mipy IHCTANSAIHHOTO MaKeTa, Ta 4yacy 3alycKy Mo-
O11pHOTO 3acTOCYHKY 11 Android, po3po0iIeHOro 3 BAKOPUCTAHHSAM HaTUBHOTO TIXOMY, a Ta-
kox React Native ta Flutter. Lle 103BOAUTb OLIHUTH, HACKIJIBKU €(DEKTUBHO ONTUMI30BaH1 Kpo-
criatOpMOBI  PIIICHHsSI TIOPIBHSHO 3 HATHBHOIO pPO3pPOOKOI0 Ta BHSABUTH TOTEHIIIHI
0OMEKEeHHSI X BUKOPUCTAHHS.

BukJiag ocHOBHOro marepiaJry.

Po3mip APK. 3menIIeHHs po3Mipy iHCTANSIIITHOTO MaKeTa € HaI3BUYAHHO BaXIIMBUM IS
NEeSIKUX PUHKIB, OCKIJIbKY HAIPsIMY BIUIMBA€ HA MIBUAKICTH 3aBAHTAXKEHHS 3aCTOCYHKY B YMO-
Bax MMOBUILHOTO IHTEPHET-3’ € JHAHHS, JI0TIOMArae 3a0l1a/pKyBaTi Tpadik mpu J0porux Tapudax
1 CyTT€EBO TIJIBUIIYE HMOBIPHICTh PETYISIPHOTO OHOBJICHHS 3aCTOCYHKY KOPHCTYBa4aMH.

Android (Native) 3aCTOCYHOK Ma€ KOMITAKTHUH PO3MIp 3aBASIKH BiJICYTHOCTI JOAaTKOBUX
mapiB, SKMA MOYXKHA III€ 3MEHIITUTH 3a onoMoroto R8 incTpymenTy [15], koTpuii mpuiiioB Ha
3aminy ProGuard i mpu3Hadenuit ans minigikamii Ta ontumizauii koxy. Bin Buganse Henorpi-
OHUI KOJI, TPOBOAMTH ONTHUMI3AIIIIO 1 TEPEHMEHOBYE KJIACH, METOIM Ta 3MIHHI Ha KOPOTIII Ha-
3BH. TakoX BUKOHYE 00QycCKallito, 110 YCKIAJIHIOE YUTAaHHS KOy CTOPOHHIMH 0cO0aMH, 1 1M
MoKparye 6e3neKy Ta 3aXHIlae IHTENEeKTyaabHy BilacHicTh. KpiMm Toro, R8 mo3Bosse Bugansati
HEBUKOPUCTAHI PECYPCH, sIKi MOXKYTb 3’ SIBIISITUCS 1 HAKONTMYYBATUCS 11111 4ac po3poOku. [lompu
MepesTiueHi mepeBar, iCHy€e ¥ MeBHUN HEJOJIK — I 3a0e31eYeHHsT KOPEKTHOI poOOTH TIPoE-
KTy HEOOXiJJHO BUKOHYBATH JIOJATKOBI HaJAIITYBaHHI, SKi 3aJeXaTh BiJ BUKOPUCTOBYBAHUX
610J110TeK, 110 MOXKE 30UIBITUTH BUTPATH Yacy Ha IHTETrpalliio.

B ocnosi Flutter nexuts B1acHuil engine, sIKuil BiAIOBIa€ 3a peHAECPHUHT iHTepdeiicy, BU-
KOHaHHS Komxy Ha Dart Ta B3aemomiro 3 HatuBHUMH API. Flutter BimmansoBye Ul enemenTu Bu-
KopHcToBYyIouH rpagiuny 0idmiorexy Skia abo Impeller engine, 3anexHo BiJ Bepcii, IpUCTPOIO
Ta KoHbIrypaii npoekty. Impeller npwuitiioB Ha 3aminy Skia 60 3a0e3medye cTabUIBHINTY TTPO-
JTYKTUBHICTB pEHJIEpUHTY, epekTuBHiIIe BukoprctoBye GPU ta ycyBae 3aTpuMKH, OB’ s13aHi 3
runtime-kommissiieto meiaepis. [lapanensHo 3 M icaye Dart VM, sika 103BoJIsI€ 3ammycKaTu
Dart-xon B ogHomy 3 aBox pexxumiB: JIT (komminsmis "Ha nmeoty" mis Hot Reload) ta AOT
(KOMTIIIALIIST HAmepe AJI1 MaKCUMalbHOT onTuMisaiii). Yci 11l KOMIOHEHTH OyayTh JOJaHi B
APK aiin y Burnsazi libflutter.so.

React Native ckinagaeTbcs 3 JBOX OCHOBHHMX YacTHH: JavaScript mapy, Je mpaiftoe Jiorika
Jo7laTKa Ta KOMIIOHEHTH React, 1 HaTUBHOTO mIapy, SKHiA BIAMOBIIAE 32 BITOOPaKEHHS pealib-
aux Ul-exementiB. OOUIBI YaCTUHU B3a€EMOIIIOTHE MIXK COOOIO 3a JOIIOMOIOKO CIIEIIAJILHOIO
MeXaHi3My, SIKUH 3aJIeKUTh Bl BAKOPUCTOBYBaHOI apxiTektypu. JSI 3’ siBUBCSI B HOBI apxiTe-
KTypi 1 IpUHIIOB Ha 3MiHY Bridge, mi1s BupimeHHs 0OMeXeHb CTaporo miaxomy. J{is BUKOHaHHS
JavaScript BukopucroByetbes JavaScriptCore abo Hermes [16], sikuit 3a6e3nedye kpamty npo-
TyKTUBHICTB, MPUIIIBUIIIYE 3aITyCK aoaaTka (0co0nmBo Ha Android) Ta 3MeHITy€e CIIOKHUBAHHS
nam’sti. [lix gac 36ipku 3actocyHky 3 Hermes JavaScript-kon monepeaHbo KOMIUTIOETCS Y
OaiiT-ko, mo ckopouye po3mip JS bundle Ta 3HIKY€e HaBaHTa)XEHHS MTPHU cTapTi. Pazom 3 Tuwm,
cam Hermes nomaerscst B APK y Bummani libhermes.so ¢aiiiy, mo mMoxke 301IbIIMTH pO3Mip
IHCTAJSIIITHOTO MaKkeTa, OJJHaK BUTPalll y IIBUIKO/I1i YaCTO 1€ KOMIIEHCYE, a Y BUIIaJIKy 3 HOBOIO
apXITEKTYPOIO € HEOOXITHOK YMOBOIO. B Mmomanbmmx qOCHiHKEHHSX JOUITFHO BUKOPUCTOBY-
BaTH HOBY apXITEKTypy, aJPKe BOHA Ma€ CTaTH OCHOBHUM ITiIXOI0M Y MalOyTHbOMY 1 IITUPOKO
BUKOPHCTOBYBAaTUMETHCSI B HOBUX IPOEKTAX, a00 MPU OHOBJICHH] CTApHX.

Biakputa monens Android cripusizia akTHBHOMY BUKOPUCTAHHIO CHCTEMH OararbMa BHPO-
OHMKaMHU, 1110 3yMOBHJIO TOSIBY 3HAUHOI KUIBKOCTI MPUCTPOIB 13 PI3HOMAHITHUMH arapaTHUMU
koHbirypamismu. [lounnaroun i3 ceprias 2021 poky, anis myOmikarii HoBUX noaarkiB B Google

277



TEXHIYHI HAYKU TA TEXHOJIOT T Ne 2(40), 2025
TECHNICAL SCIENCES AND TECHNOLOGIES

Play motpi6HO BukopuctoByBatu Android App Bundle (AAB) dopmar sikuit npuiiioB Ha 3a-
miny APK nns ontumizanii Takoi ¢pparmenranii. AAB MicTuTh Habip pecypciB 1 KoaiB uis pi-
3HHUX MIPUCTPOIB: Pi3HI apXITEKTYypH Mpolecopa, ekpanu, MoBu. Ilicis 3aBanTtaxkenns B Google
Play Bin Oyne po3nakoBaHMii 1 Ha 1Oro 0cHOBI OylyTh 3reHepOBaHi il mimucaHi ONTUMi30BaHi
APK, siki 1 OyayTh BUKOPUCTOBYBATHCS /ISl BCTAHOBJICHHSI/OHOBJICHHSI 3aCTOCYHKY Ha TIPUCTPOI
KopucTyBada. Takuii MeXaHi3M JI03BOJISIE 3MEHIITUTH PO3MIP IHCTASIIIITHOTO TaKeTa 3aBASKU
BUKOPHUCTAHHIO TUTbKH HEOOX1THUX KOMITOHEHTIB JIJI1 KOHKPETHOTO TPHUCTPOIO.

VY po6oTi 3aiiicHeHO MOPIBHIIBHUM aHalli3 po3Mipy 1HCTAJAMIIHOTO aKeTa, CTBOPEHOTO 13
BUKOPHUCTAHHAM pi3HUX TexHoJoriuHux cTekiB aisg OC Android. Ockinbku Google Play rene-
pye ontumizoBaHi APK 11 KOHKpeTHHUX IPUCTPOIB, AOLIIBHO BUKOHYBATH MTOPIBHSHHS Ha OC-
HoB1 ogHoro ABI (Application Binary Interface). ARM64-v8a (64-6iTHux ARM-mporiecopis)
Hapasi € HaOLIbII nompeHuM cepen Android-npuctpois 3rifHo 31 cratuctukoro Google. Jlo-
JATKOBO JIJIsi TOYHOCTI €KCIIEPUMEHTY OOMEKHUMO 301pKY JIMIIIE OAHIEIO MIUIBHICTIO €KpaHa —
xxxhdpi. [{ns peanizarii miporo miaxomy Oy BHECEHI BiIMOBIAHI HamamTyBaHHs splits.abi Ta
splits.density no ¢aitmy build.gradle kts.

[Tig yac eKCepuMEHTY BHKOPUCTOBYBAaTMMYThCs Taki Bepcii cepemosui: Flutter 3.29.2
(channel stable), React Native 0.78.0 3 yBiMKHEHOO HOBOIO apxiTekTyporo Ta Hermes, Android
SDK piBust API 35 (Android 15), Gradle 8.10.2, AGP 8.8.2. 3actocyHKu 30UpaTUMyThCS Y
release-pexxumi 3 yBIMKHEHHM RS, a Takox y BapianTax 6€3 HHOTO JIsl IOPIBHSIHHS.

Jlnst popmasizaiii oTpuMaHux pe3ynbTariB HaiiMeHmui po3mip APK (ta6i. 1) Gyne Buko-
pHUCTaHO sIK pepepeHTHE 3HAYCHHSI, [0 BUKOPUCTOBYETHCS SIK 0a3a sl pO3paxyHKY BiJICOTKO-
BOTO BiXMJIEHHS 3a Gpopmyroro (1):

8% = (222 x 100%, (1)
min

ne S —po3mip APK (MiB), Sin — Hatimenimii po3mip APK (MiB), A% — BiicoTKOBE BiIXUICHHS.
Tabnuys 1 — Iopisusanus posmipie APK ¢atinie (ARM64-v8a, xxxhdpi)

[Tnardopma R8 YBiMKHEHO Posmip APK (MiB) Bigxunenns (%)
Android (Native) TaK 7,11 7,4
Android (Native) Hi 11,33 71,15
Flutter TaK 6,62 0,0
Flutter Hi 8,22 24,17
React Native TaK 13,12 98,19
React Native HI1 15,36 132,02

JIxepeso: CKIIaJeHO aBTOPOM.

[TpoBeneHuil eKCriepuMEHT MOKa3aB, IO PO3MIpP IHCTAIALIAHOIO MaKeTa 3aJIeKHUTh HE
JUIIe BiJ 00paHOi TEXHOJMOTII, ajie ¥ BiJ HAJAIITYBaHb 301pKU Ta IHCTPYMEHTIB ONTHUMI3AIlii.
Haiimenmmii posmip APK 6yno orpumano ans Flutter 3 yBiMkHeHum RS, 110 HaBiTh MeHIIe
HDK y BUTaaky HatuBHOro Android 3actocyHky 3 aktuBoBanuM R8. Ha mepmwmii morsi, Takuit
pe3ynbTaT MOXKE BUIVISIaTH HeodikyBaHMM, ajpke Flutter micTuth y cobi BiacHUi engine, 1110
JIOJTA€THCS B IHCTANAILIIMHUIN MaKeT, OHAK HU3Ka (aKTOPiB 103BOJIsIE €(DEKTUBHO ONTHUMI3yBaTH
po3Mip 6a30Boro mpoekTy. BogHouac Taka nepeBara mocTyNOBO HiBEJIIOETHCS B Mipy MacIITa-
OyBaHHs 3acTOCYHKY. /lomaBanHs croponHix muariHiB (Firebase, Google Maps, Camera API
TOIIO) MPU3BOJUTH JI0 IIBU/IIOTO 3pOCTaHHS po3Mipy, HK y HaTuBHOMY Android, yepes iHTe-
rparito J0JaTKOBUX HATHBHUX 010/110TeK Ta TiarGopMeHux KaHamiB. 3a HeopMaIbHUMU CIIO-
CTEpPEIKEHHIMH CHUIBHOTH PO3poOHUKIB, mpupicT po3mipy APK y Flutter moxxe Oytu maiixe
BIBIul mBUAMIUM, HDK Y Kotlin-mpoekTax 3a yMOBH 0HAKOBOI KIJTLKOCTI 3asiexkHOCTEH. React
Native npoIeMOHCTPYBaB HaOLIBIINI PO3MIp MAKeTa CEpe yCixX pillleHb, 10 3yMOBJICHO CIie-
M (IIHOI0 apXITEKTYPOIO MIaThopMHu, 30KpeMa HeoOX1THICTIO nogaBaHHs Hermes Ta MicTKOTo
JS bundle.
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Axmo 30epekeHHST KOMITAKTHOTO 1HCTAJISAIIMHOTO MaKeTa B MPIOPUTETI, HAUKpaITUM pi-
meHHsM Oyze Android (Native). SIKmmo x 1ieit mapameTp He € BU3HAYaJIbHUM JIJIS1 IPOEKTY, MO-
YKHA 3aCTOCOBYBATU Oy/Ib-SKYy 3 PO3IIITHYTUX TEXHOJIOT1H, KOHTPOJIOIOUX 301IbIICHHS PO3MIpy
[IJISIXOM JOJAaBaHHS JIUIIE HEOOXITHUX 3aJIEKHOCTEN.

App startup time. [IIBuaKicTh 3aImycKy 3aCTOCYHKY BIUTMBA€E Ha TepIe BPaKCHHS KOPHC-
TyBaya Ta € CKJIaJIOBOIO MOT0 3araJibHOTO 3a/I0BOJIEHHSI MpOrpaMHKUM Tpoaykrom. Llei mapa-
METp MOXKe OyTH KPUTHUHO Ba)KJIMBUM I OKpPEMHX KaTeropii 3acrocyHkiB. Hanpuknan, mis
KaMepH, SKIIO CTApT 3aiiMae 3aHaToO 0araro yacy, KOpUCTyBad PU3HKY€E BTPATUTH MOKIIUBICTh
3poOuTH MOTPIOHMIA Kaap y BUPIMIAIEHUN MOMEHT. Y MOOUIBHUX 3aCTOCYHKaX € JIBi BayKJIMBI
metpuku: TTID (time to initial display) i TTFD (time to fully drawn) [17].

TTID - 1mie yac Bij HaTUCKAaHHS Ha 1KOHKY 3aCTOCYHKY, a00 Bij 3amycKy depe3 intent (Ha
Android) o BimoOpakeHHs epIIoro Kaapy. Y MOpiBHSIHHI 3 HATUBHUMH 3aCTOCYHKaMH Y KPO-
criatrOpMOBHUX PIIIEHB € JIOAATKOBI €TalM IiJ] Yac iHimiani3aiii, o morpedye OuIbIIe Jacy.
V Flutter nonatorscs: inimianizamis Flutter engine, 3amyck Dart VM, Bukinuk runApp() i mooy-
noa widget tree. ¥ React Native nogarorbes: ininiamizamist JS engine, mapcuHT Ta BUKOHAHHS
JS bundle, Bukonanus AppRegistry.registerComponent(), J01aTKOBI orneparlii moB’s;3aHi 3 HO-
BOIO apXiTEKTYpPOIO.

3rigHo 3 nokymenTaniero OC Android, 3amyck 3aCTOCYHKY MOXKe BiIOyBaTHCS IO OJHOMY
3 TPHOX ClIeHapiiB: cold start (1omaTok 3aBaHTaXKYy€ETHCS 3 HYJISA), warm start (1ogaTok y mam’siTi,
ane activity Oyno 3HuIIEeHO), hot start (activity Oyna npusynuHeHa, aje BOHa B IIaM SITi).

JIOIIIBHUM BUJA€THCS MIPOBEIEHHS MOPiBHUIbHOTO aHamidy nokasHuka TTID mpu cold
start 13 BUKOPUCTAHHSIM Pi3HUX TeXHONOT19HUX cTekiB st OC Android, ocKibKH 1I€# ClieHa-
piii HalAoOBIIMIA 13 TPbOX MOXKIUBUX. st 1iboro B MeTozl onCreate() kimacy Application Oymo
3ahikCOBaHO MMOYATKOBUH Yac y MiJlicekyHax. [1icis moBHOTO BimoOpakeHHS IEPIIIOTO EKPaHY,
3adikcyemo GiHATBHUNA Yac Ta 00YMCIUMO Pi3HUIl0. [l OTpUMaHHS CTaTUCTUYHO HAIIHHUX
BUCHOBKIB mpoBenieHo 50 3amipiB [18]. Ilpu 1ipomy yac BUTpadeHU CHCTEMOIO O BUKIHUKY
onCreate(), kacy Application, y po3paxyHkax Oyzie mpoirHopoBaHo. TakuM YHHOM OTPHUMAEMO
opieaToBHHN TTID 17151 KOXXHOTO TEXHOJIOT1UHOTO cTeka. L{eit miaxia J03BOIUTH HAM OLIHUTH
BIUTMB PI3HUX TEXHOJIOT1H Ha IMIBUIKICTH 3aITyCKy MOOUIBHOTO 3aCTOCYHKY Ta 3pOOMTH BUCHO-
BKH 110710 iXHKOT €()eKTHBHOCTI B KOHTEKCTI cold start.

Jlist 0OpoOKH OTprUMaHUX JTaHUX OyJ10 3aCTOCOBAaHO MOBY IporpamyBaHHs Python 13 3amy-
YEeHHSM JIBOX OCHOBHHX 0i0miorex: NumPy [19] Ta SciPy [20]. bi6nioreka NumPy 3actocoBy-
Bajach JJisi 0a30BUX YHCIOBUX OIEPAIliif, TAKUX SIK OOYUCIICHHS CEPEIHBOTO 3HAYCHHS, MEli-
aHU, CTaHJIAPTHOTO BIIXWUJICHHS, MIHIMyMy Ta MakcUMymy. {7 BUKOHAHHS CTaTUCTUYHHUX
TECTIB, 30KpeMa PO3paxyHKy MDKKBapTWibHOTO niana3ony (IQR), mepeBipku HOpMambHOCTI
posmnoaity 3a gormomMoror tecty Shapiro-Wilk, a Takok mepeBipKr CTaTUCTUYHOT 3HAYYIIOCTI
MiX BUOIpKaMu, BUKOPUCTOBYBaack 6i0mioreka SciPy (Momyss stats).

Tabnuys 2 — Cmamucmuune nopisuaunus TTID (Cold Start), mc

[ToxazHuk Android (Native) Flutter React Native
Cepenne 123,42 187,92 235,14
Meniana 123,0 187,0 2340
CrannmapTHe BIIXWJICHHS 2,66 5,45 5,57
Minimym 119 180 223
Maxkcumym 130 206 248
IQR 3,5 6,0 6,5

Hxepeno: ckiaieHO aBTOPOM.
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Sk cBiguaTh JaHi, HaBeleH1 B Ta0J. 2, CIOCTEepIraeThCs BIAMIHHICTD y nokazHukax TTID
(Cold Start) mix gocmiKyBaHUMH Tiaxogamu. it o6rpyHTOBaHOTO BUOOPY CTATUCTHYHOTO
METO/1y TIOPIBHIHHS HEOOX1HO OTNEPEIHBO MEPEBIPUTH, YU i AMOPAIKOBYIOTHCS BUOIPKU HO-
pManpHOMY po3moairy. 3 mi€ro Meror Oyno 3actocoBaHo TecT Shapiro-Wilk, pesynbratu
SIKOT'O TIOJJaHO B Ta0II. 3.

Tabauys 3 — Pezynomamu nepegipku Ha Hopmanvhicmo (Shapiro—Wilk)

[Toka3Huk Android (Native) Flutter React Native
p-3HAUYCHHSI 6.261698e-02 2.085780e-04 1.197405e-01
HopMmanpHuii po3nonin | Tak Hi TaK

JIxepesio: CKIIaJeHO aBTOPOM.

Ockinbky MpUHAHMHI O71Ha 3 BUOIPOK HE Ma€ HOPMAJIBLHOTO PO3MOALTY, ISl MOPIBHSHHS
rpyn Oyno 3actocoBaHo HemapamerpudHuii kputepiii Kruskal-Wallis. Otpumane p-3HaueHHs
(1.600934e—29) cBiAUUTH MPO CTATUCTUYHO 3HAYYIILY PI3HUIIO MK pealTi3allisiMi B KOHTEKCTI
e¢pexruBHocti TTID (Cold Start). Bonnoyac orpumaHi BiIMIHHOCTI HE € KDUTUYHUMU 3 MTPAK-
TUYHOTO TOTJISITY.

[TpoBenenHmit eKCIEpUMEHT TOKa3aB, 10 HalmBuAmUK 3amyck y Android (Native), ane 1
KpocIu1aT(OpMOBi PillIeHHS HE KPUTUYHO MMOCTYMAIOTHCS B IIbOMY MOKA3HMKY, 1 MiITBEPIKY-
€TbCS MOXKITUBICTD 1X BUKOPUCTAHHs 0€3 ICTOTHOTO BIUTMBY Ha JJOCB1Jl KOPUCTYBa4ya MpU CTAPTI.
st Tecty OyB BUKOpUCTaHMM cepenuboOromkeTHnil cMapTdon Google Pixel 3a ma Android
12, mo knacudikyeTbes K 3acTapiinuii mpucTpii [21] 60 Bke mpuUnUHUIACS TMIATPUMKA OHOB-
JIeHb CUCTEMH O€3MEeKH, OHAK TEXHIYHO 3AJIUIIAE€THCS CYMICHUM 13 CYyYaCHUMU TEXHOJOTISIMH,
3okpema miarpumye Impeller y Flutter. Bubip 3acrapinoro cmaprdona OyB HaBMUCHHUM, JIJIS
TOTO 100 OIHUTH 1€ MOKa3HWK Ha CIIa0KOMY 3a Cy4YaCHHMH MIpKaMH Ipoliecopi, a came
Qualcomm Snapdragon 670 [22].

Cuiz 3ayBaXUTH, 1110 Ha OUTBII Cy4acHUX 1 MPOAYKTUBHUX CMapT(OHAX yac 3amycKy JoJar-
KiB, UMOBIpHO, Oyzie 11e kpamuM. [ToTyHi mporecopu, MBU/IIIA OTIepaTHBHA ITaM ATh Ta T0-
KpalieHa ONTHMi3alis HOBUX Bepciit Android cipusiroTh 3MEHIICHHIO 3aTpUMOK TpH cold start.
BonHouac pesynerati, OTpUMaHi Ha 3aCTaplioMy MPHUCTPOI, CBIYaTh MPO Te, 110 HaBiTh 32 He-
CHPUSATIUBUX YMOB IIOKa3HUKH 3aITyCKy 3aJIMILIAIOTHCS y MeKax MpuitHATHOTO. Lle miaTBepmkye,
110 KpocriarGopMoBi GperMBOPKH MOXKYTh OyTH e(peKTHBHO BUKOPUCTAHI 111 pO3POOKH 3aCTO-
CYHKIB, OpI€HTOBaHMX Ha pUHKH 3 BUCOKHM BiJICOTKOM KOPUCTYBa4iB 3aCTapilInX a00 OIOIKETHUX
IPUCTPOIB, 30epiraruu MpH 1bOMY HaJIEKHUN pPIBEHb KOPUCTYBALLKOTO JOCBIY.

TTFD - wac no moBHoi roroBHOCTI Ul, 3 IKUM KOpHCTyBad MOKE TIOYaTH B3aeMOIIATH. BiH
cknamaetses 3 TTID 1 wacy, 110 HeOOX1AHUIA TSl TOBHOTO 3aBaHTAXXCHHS Ta BiJOOpasKeHHS /1a-
HUX. Y Mexax 1poro gociimpkenHs TTFD He BUKOPHCTOBYBaBCs sIK MOPIBHSUIBHA METPHUKA Ye-
pe3 BUCOKY 3aJIC)KHICTh BiJl 30BHIINIHIX YAHHUKIB (IIBUIKICTh IHTEPHET-3 € JHAHHS, 3aTPUMKH 3
OOKy cepBepa, alTOPUTMH KEIIyBaHHs 1 0OpOOKH JaHuX). Y KITIEHT-CEPBEPHHUX 3aCTOCYHKAX
3aTPUMKH, TIOB’s13aH1 3 MEpEexkKer0 ad0 CEPBEPHOIO JIOTIKOI0, MOXKYTh HIBEIIOBATH apXiTEKTYpPHI
nepeBaru GpermMBopKy. Kpim TOro, B yCiX pO3IISHYTHX TEXHOJIOTIYHUX PIMIEHHAX ICHYE MOXK-
JIMBICTh BUHECEHHS Ba)XKHUX OIEpalliil 10 HaTUBHOIO IIapy — HaIpPHKIAJ, 32 JOMOMOIOI0
Kotlin, Swift abo C++ - mo nae 3Mory 31iHCHUTH ONTHMI3Aallil0 Yacy MOBHOTO 3aBaHTAKCHHS
HE3aJIeKHO BiJl PpeiiMBOPKY.

BucHoBkH. Y Me)ax MpOBEICHOTO JOCIIKEHHS OyJIO TTOPIBHSHO TPH TEXHOJIOT1T PO3pO-
oxu MoOimpHUX HoaarkiB st OC Android: Android (Native), Flutter Ta React Native 3a moka-
3aukamu po3mipy APK i uacy 3amycky (TTID) npu cold start.

Haiimenmmii posmip APK Branocs orpumaru npu BukopuctanHi Flutter 3 yBIMKHEHOO
ontuMizarieto R8, mo HaBiTh MeHie, Hixk y Android (Native). Lle cBimunTh mpo BUCOKHUI pi-
BeHb 0a30Boi ontumizaii Flutter, xoua 31 3pocTaHHAM CKJIaJHOCTI MMPOEKTY HOTO mepesara Io-
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CTYIIOBO HIBEIIIOETHCS Uepe3 apXiTeKTypHI 0COOIMBOCTI MPH 3aJI€KHOCTI BiJl JOAATKOBUX 010-
miorek. React Native, y cBoro uepry, noka3aB HaiOUIBIINIA po3Mip MaKeTa, IO MOSACHIOETHCS
0COOMBOCTSIMHU apXITEKTYpH, 30KpeMa HeoOX1aHICTIO BKiIroueHHs: Hermes, JavaScript bundle.

HaiimBuammuii 3amyck 3actocyHky npoaemonctpyBaB Android (Native), oqnak sik Flutter,
Tak i1 React Native 3a0e3neuru 1octaTHh0 HU3bKI 3HaueHHs TTID, 3Ha4HO HIDKYI 32 KPUTHYHI
Mexi, Bu3HadeHi B qokymeHTarii OC Android. Takuit yac He CIPUYMHATAME CYTTEBOTO 3HU-
YKEHHSI KOPHCTYBAIILKOTO JIOCBi/Ty, HAaBITh HA 3aCTapiINX MPUCTPOSIX.

HesBaxkaroun Ha Te, 1110 Android (Native) 30epirae 3a co00¥0 NEBHI MepeBary 3 Moy Mpo-
nyktuBHOCTI, Flutter Ta React Native BiIKpHUBatOTh 3Ha9HI MOKIIMBOCTI [Tt IPUCKOPEHOT PO3pO-
OKM 1 MATPUMII ICHYIOYMX MPOEKTIB 3aBISKH BUKOPUCTAHHIO €MHOI KOJOBOI 0a3u. 3a yMOBH
YITKOTO PO3YMIHHS iXHIX apXiTeKTypHHX OOMEXEHb Ta MPABHIBHOIO 3aCTOCYBAHHS IXHIX MOX-
JUBOCTEH, 111 PpeHMBOPKH JT03BOJISTFOTH CTBOPIOBATH SIKICHI Ta €(DeKTUBHI MOOUTbHI 3aCTOCYHKH.
Bapro 3a3HaunTH, 110 pO3pOOHUKN KPOCIIAT(hOPMOBHX PIllIEHb aKTUBHO IMPAIIOIOTH HAJl ONITH-
MI3aIli€r0 CBOIX TEXHOJIOT1H, [0 CIPUSIE 3POCTAHHIO 1X MOMYJIIPHOCTI cepell PO3POOHHUKIB.

OTxe, mpu BUOOPI CTEKa, Ui po3p0oOKH MOOUTFHOTO 3aCTOCYHKY, IOLIJIBHO BPaXOBYBAaTH
HE JIUIIE TEXHIYHI XapaKTePUCTUKH, a 1 KOHTEKCT MPOEKTY, TOCTYITHICTh PECYPCIB ISl PO3PO-
OKH, LIUTbOBY ayAUTOPi0, BUMOTH JI0 PO3Mipy 3aCTOCYHKY, IIBUAKICTh BUXOAY Ha PUHOK Ta I0-
JAJBITY MiITPUMKY.
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COMPARATIVE ANALYSIS OF INSTALLATION PACKAGE SIZE
AND STARTUP TIME OF A MOBILE APPLICATION

This article explores three technological stacks for mobile application development on the Android operating system:
Android (Native), Flutter, and React Native. It presents the results of an experimental comparison focusing on two important
parameters that directly influence the user s experience: the size of the installation package (APK) and the time to initial display
(TTID) in a cold start scenario. To ensure objective comparison, identical conditions were used: the same processor architec-
ture (ARM64-v8a), the same screen density (xxxhdpi), and the same build settings (release mode). The study of a newly created
project showed that the smallest APK size was achieved using Flutter with the R8 code optimizer enabled. This indicates a high
degree of default optimization and the absence of numerous dependencies at the initial stage. Android (Native) showed the best
results in launch time (TTID), due to the lack of additional initialization layers. Although React Native lagged behind its com-
petitors in both parameters, it still demonstrated solid performance that does not warrant its exclusion from consideration.
TTID was measured on a mid-range smartphone, Google Pixel 3a, to evaluate this parameter on a processor that is considered
weak by modern standards — the Snapdragon 670. The obtained results confirmed the feasibility of using cross-platform
frameworks even on outdated devices without a significant loss in user experience quality. The article concludes that the choice
of development stack should depend not only on technical characteristics but also on project specifics, team expertise, devel-
opment timelines, maintenance demands, and desired time-to-market. Therefore, each of the reviewed approaches can be used
under suitable conditions and is capable of providing a comfortable and stable user experience.
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