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JOCILIVKEHHA IHCTPYMEHTIB 36IPKN CYYACHUX BEB JJOJATKIB

Y cmammi 30iticneno ananiz 06ox cyuacuux HaunonyiapHiwiux iHcmpymenmie 0na 30ipku npoekmie WebPack ma
Vite, a maxoc docniodiceno ix weuokooi. I[lposedeno oyinky @ynxyii ma ix 6i0nogioHicms nompebam Kopucmysauis,
aHani3 308HIUHBLO20 USTA0Y, IHmepdelicy ma 3pYYHOCII BUKOPUCMARHS 0151 30IpKU 6€0-000amKie, MoxicIugocmett 30ip-
HUKI8 Y NAAHI 8I0OKpUMocmi 0I5t pO3UWUPEHHs. YHKYIOHALY ma ix Macuimabo8anicms npu 3p0CmManHi 00ca2ie 0aHux ma
KOpUCmy8aybKoi 6a3u, OYiHeHo pigeHsb 3axXutyeHocmi 000amKis 810 NOMEHYIHUX 3a2po3 IHopmayitnii Oe3neyi ma npu-
8AMHOCMI KOPUCMYBAYI8, NPOAHANIZ08AHO WEUOKICIb MA eheKMUBHICMb BUKOHAHHS PI3HUX 3A80AHb Y 6€0-000amMKax,
OYIHEHO MONCIUBOCTNI KOpeKMHOI pobomu 30IpHUKIE HA PISHUX NPUCMPOAX (KoM tomepax, NIaHuemax, MoOLbHUX
meneghonax) ma y pisnux bpaysepax.

Ananizyrouu ixui QyHKyii ma xapaxmepucmurxu, 6UsI8IeHO, U0 KOJNCEH 3 HUX MAE C8OI nepesazu ma 0OMEeNCeHHS.

WebPack edice 0oseuii uac € cmandapmom ons 30ipku 6e6-npoekmie. Bin mae nomysicHi mosicnusocmi Kongieypayii
ma po3uupro8anocmi, ujo 003605€ HATAUWMOBY8AMU U020 Ni0 nompebu KOHKpemno2o npoekmy. OOHAK, i3 3pOCMAHHAM
PO3MIpY NPOEKMY Ma CKAAOHOCMI KOH@I2ypayii, Modice 8UHUKAMU Npooiema 3i 30epedceHHAM NPpoOYKMUBHOCMI.

3 inwoeo 6oky, Vite 30cepedoicenuti Ha WBUOKOCMI pO3POOKU MA BUKOHAHHA 3A80aHb y pedlbHomy Yaci. Bin nadae
WBUOKULL 4AC NePe3asaHmadicents nio uac po3pooKu, wo noiecutye npoyec pospooxu ma naiazoodxicents. OOHaK, 1020
MONCIUBOCI pO3UIUPEHHS Ma KOHpicypayii moscyms 6ymu obmedicenumu nopisusino 3 WebPack.

Busieneno, wo obuparouu misie WebPack ma Vite, komanou po3poOruKis nosunti epaxogyeamu cneyudixy c6020 npo-
€KMy ma 8i00asamu nepesazy momy iHCmpyMeHmy, aKull Haubiibuie 8ION0GIOA€E IXHIM NOmMpedam y UeUOKOCHLL, SHYUKOC-
mi ma npodykmusrocmi. Kpim moeo, eaxciueo nocmitino suguamu ma oyiH8amuy HO8i MONCIUBOCHIE MA IHCIMPYMEHMU,
AKi 3 ABNAIOMBCA HA PUHKY, 071 MO20 W00 3aIUUAMUCS 8 AKMYATIbHOMY Md KOHKYPEHMOCTPOMONCHOMY CIAHI.

Kniouoei cnosa: npoepamuuii npodykm, opayzepre poswupenis, 30ipuux, eebcmopinka, WebPack, Vite.
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INVESTIGATION OF MODERN WEB APPLICATION BUNDLERS

The article provides an analysis of two of the most popular modern tools for building web projects, WebPack and Vite,
as well as examines their performance. An evaluation of their features and their alignment with user needs, an analysis
of their appearance, interface, and usability for building web applications, the openness of the tools for functionality
expansion, and their scalability with increasing data volumes and user base were conducted. Additionally, the security
level of the applications against potential threats to information security and user privacy was assessed, along with
an analysis of the speed and efficiency of executing various tasks in web applications. Furthermore, the potential for
the correct operation of the tools on different devices (computers, tablets, mobile phones) and in different browsers
was evaluated. Analyzing their functions and characteristics revealed that each of them has its own advantages and
limitations.

WebPack has long been the standard for building web projects. It offers powerful configuration and extensibility
capabilities, allowing it to be tailored to the needs of a specific project. However, as project size and configuration
complexity grow, there may be challenges in maintaining productivity.

On the other hand, Vite focuses on rapid development and real-time task execution. It provides quick reloading
during development, simplifying the development and debugging process. However, its extensibility and configuration
capabilities may be limited compared to WebPack.

It was found that when choosing between WebPack and Vite, development teams should consider the specifics of their
project and prefer the tool that best meets their needs in terms of speed, flexibility, and productivity. Additionally, it is
important to continuously explore and evaluate new opportunities and tools emerging in the market to remain current
and competitive.

Key words: software product, browser extension, bundler, web page, WebPack, Vite.

IHocTanoBka npodjieMu

Bundler a6o 30ipHUK, € Ha CHOTOJHI HE3aMiHHIM iIHCTPYMEHTOM Y cy4acHii BeO po3poobi [1]. Lle mo3Bomsie po3pod-
HHUKaM 0Oe3 mpoOiieM IpamioBaTé 3 KOJIOM Ha MOBaxX, AKi HE MIATPUMYIOThcs Opay3epom 3a 3amosuyBaHHsIM(TypeScript,
SCSS). Takox BiH BiAIOBiAaE, 32 aanTamiro mporpamu s cepenosuina development abo production. Y BUImaaKy cTBo-
PEHHSI BIIACHOTO MPOEKTY, bundler He muIIe JOITOMOXKE MaKCHUMAIIBHO ONTHMIi3yBaTh KO, a i 3p0OUTH Iporpamy OiTbII
e()eKTUBHOIO.

Ha manuii MoMmeHT, HalinommMpeHImMM 3aco0oM 30ipku MpoekTiB € Webpack [2], #oro nomMiHyBaHHS HEPO3PHUBHO
NOB’s3aHe i3 3HAYHOIO MOMYJUSIPHICTIO, OCKIJIBKU NMPU BUHUKHEHHI NMUTaHh CTOCOBHO 3aCTOCYBaHHS L[bOTO MPOAYKTY
MOXKHA 3 JICTKICTIO 3HAWTH BigmoBini B [HTepHeTI, 3aBASKH IMOTYXHIM CIIMBHOTI KopucTyBadiB. IlloTikHS 30ipHUK
Webpack 3aBantaxyetbes 3 penozntopito NPM (Node Package Manager) [3] Giu3bpK0 ABaALSITH YOTHPHOX MiTBHOHIB
pasiB, IO CBIAYMTH MPO HOro BpaXkarody MomylspHicTh. [IpoTe, Ha PHHKY iCHY€ TEHICHLS 10 YHUKHEHHS MOHOIIOJIHT,
1 TOMy ITOCTYIIOBO BifOyBa€ThCsl BBEIEHHSI HOBOTO ydacHuKa — Vite [4]. OcTaHHIN cpsMOBaHWI Ha BHPIMICHHS OIHI€ET
3 mpobiiem Webpack, a came — gacy 30ipku mpoekty. Jami Oyae po3nsTtHyTO IPHUHIUITH POOOTH 000X IHCTPYMEHTIB 30ipKu
Ta MPOAHATI30BaHO (aKTOPH, sIKi 3a0e31MedyroTh Vite HOro BUCOKY IIBUIAKOIIIO.
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Ha manuit MoMeHT mocTae mpobieMa HOpiBHSIHHS ABOX HAMITOMUpPEHImKX 3aco0iB 30ipku mpoekTiB, Webpack i Vite,

100 BU3HAYMTH iXHI ITepeBaru Ta HEAOMIKH y KOHTEKCTI BUKOPHCTAaHHS BeO-PO3POOKH.
AHaJIi3 OCTaHHIX AocTizKeHb i myOmikaniii

AHami3 cy4acHHUX JOCHTIKEeHb B 001acTi po3poOKku BeO 3aCTOCYHKIB ITOKA3ye€, IO BEIUKOIO IIEPEBArOI0 € BUKOPHC-
TaHHS Takux IHCTpyMeHTiB K React, Node.js, TypeScript, Python, Django, Webpack i Docker [5, 6]. Hocuimkenas
iHCTpyMeHTiB 30ipku Takux sk Webpack Ta Vite Mae BakiBe 3HAYE€HHS, OCKUIBKH BiH BXOIWTH [I0 CKJIAY MOTYKHOTO
CTEKY TEXHOJIOTIH, KW JO3BOJISIE pO3pOOHUKAM CTBOPIOBATH MPOTPaMH 3 BUCOKOIO MPOAYKTUBHICTIO Ta €()EKTHBHICTIO.
[Nonaspie X BUBYCHHS JO3BOJHUTEH POMIMPUTH 3HAHHS PO ONTHMI3AIlI0 Ta OPTaHizaIliio Kooy ISl PO3TOPTaHHS IIPO-
rpam, 10 € BYXJIMBUM aCIEeKTOM y CydacHiid BeO-po3pooii.

[epen TaM sk iepeiiTa Oe3mocepeIHBO 10 TOPIBHIHHS TBOX HAUTOMYIAPHIMKX 30ipHUKIB BEO J00ATKIB, PO3IIITHEMO
npuHIUIH X pobotn. WebPack Ha manHuit gac, € OTHUM 3 HAMOLIBII 9YacTO BUKOPHUCTOBYBAHHX IMAKETIB IJIST BEOIPOEK-
TiB, ane BiH Habararo moBiNpHIIMH HixX Vite. Webpack 30mpae Bci (aiiinm B IPOEKTI IO TOTO, K cepBep po3poOKu Oyme
TOTOBUIL.

Bracue, Ha Puc. 1 MokHa moOagnTH TOJIOBHY IPHYUHY Takoi MOBLUIEHOI poboTH webpack, 0COOIMBO y BENUKHX TIPO-
€KTax. 3 KOXXHHUM PO3IMHPEHHSAM MPOEKT 30LIBIIYETHCS Ta 00CAT KOAY, II0 Mae oOpoOHTH 30ipHUK, CTae BCE OLIBIINM,
BJIACHE fIK 1 poriec 30upanHs npoekTy. Komn nogarotecs HOBI Moxyii y mpoekT, WebPack moTpebye momarkoBoi 00poOkH,
100 TI0YaTH 3 HUMH TIPanoBaTy.

Puc. 1. Ipuamun podoru Webpack

[Ticns BcTaHOBNIEHHS 3a3Ha4eHUX MakeTiB, Webpack noTpibno nanamTyBary. JJ1s Iboro CTBOPIOETHCS (aiiin webpack.
config.js, 110 eKCIIOPTYe 00'€KT, IKUH MiCTUTH mapameTpn Webpack-y.

OcHoBHUM 3aBnaHHsIM Webpack-a € aHanmi3 MoayimiB, iX BUOIpKOBE NEPETBOPEHHS Ta IHTENEKTyalbHE 00 €IHaHHS
B oiHY a60 Oinmbine konekuiit (bundles), Tomy Webpack-y oTpiOHo 3HaTH Tpu peui:

1. Touka BXomy mporpamH.

2. TlepetBopeHHS, sIKi MOTPiIOHO BUKOHATH.

3. Micre, B sIKe CJ1i/i HOMICTHTH c(hOPMOBAHY KOJICKITIFO.

OcobmuBicTp Vite mossirae B ToMy, 10 BiH BUKopucTOBYye nepeBaru MoayiiB ES (ECMAScript). Y cepenoBuii po3-
poOxu Vite 3amyckae cepBep, SIKHi BAKOPHCTOBYETHCS JUIs1 KOMIIUIALIT Ta 00CIyroByBaHHS Ha IbOTY Oy/Ib-SIKHX HEOOX1THUX
3anesxkHoctelt uepe3 Moy ES (Puc. 2). Takuit minxin mo3Bomse Vite 0OpoOIIsATH Ta HaaBaTH JIUIIe HEOOXiTHUH Ha 1el
MOMEHT Kofl. TakuM unHOM, Vite moTpiOHO 00poOsaTH Habararo MeHIIe KOy Iijl ac 3alyCKy cepBepa Ta OHOBJICHHS KOL.

Puc. 2. lIpunuun podoru Vite
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[I1e onHi€r0 OCOOMUBICTIO € T€, 110 BiH BUKopucToBYe Esbuild mist momepenHix rpymyBaHb 3aleXKHOCTEH il 9ac po3-
poOxku. Esbuild — nie HagzBuyaiino mBuakuii (Puc. 3) bundler JavaScript, Hanmicannit MmoBoro Go.

Puc. 3. lIBuakicTh 30ipKky NpoeKTy pi3HUX 30ipHUKIB

DopMyIIOBaAaHHS METH 10CJTiTKEHHS

MeTor0 JOCIiIKEHHS! € TOPIBHIHHS JIBOX HAWIOMYJISPHIMINX 1HCTpyMEHTIB 30ipku BeO-mipoekTiB, Webpack i1 Vite,
3 METOO BU3HAYCHHSI IXHIX MepeBar Ta HeIOIKIB y KOHTEKCTI MIBUAKOCTI 301pKH, TPOLYKTHUBHOCTI PO3POOKH Ta 3arajib-
HOi eekTuBHOCTI. JlOCTIKEHHS CIPIMOBAaHEe HA BHUSBJICHHS MOTCHIIIMHUX MEPEeBar KOXKHOTO IHCTPYMEHTY Ta BH3HA-
YEHHSI ONITHMAIILHOTO BUOOPY JIJIsl pO3pOOKH BeO-0/1aTKIB 3 ypaxyBaHHIM Crieliu(iKu MPOEKTIB Ta TOTPed KOPUCTYBAUiB.

BuxsiaieHHsI 0CHOBHOTO MaTepiaJjly I0CJiaKeHHsI

[IpoBeneMo MopiBHSIbHY XapaKTEPUCTUKY JaHUX 30IpHUKIB 32 TAKUMH MapaMeTpaMu SIK KiIbKICTh CKauyBaHb, BOY-
JIOBaHi IHCTPYMEHTH, CUCTEMa MOAYJIIB, 110 BUKOPUCTOBYETHCSI HUMH, MiJATPUMKA ILJIAriHIB, JOUIIbHICTh BUKOPUCTAHHS,
CIJIHOTA Ta PO3Mip BUXIAHOTO (aitny. BapTo 3a3HaunTH, 1110 HAHBAKIUBIIINM [TAPAMETPOM JIJIsl TOPIBHAHHS € IIIBUIKO-
sl IHCTPYMEHTIB, 11 MU PO3IJISIHEMO B HA OCHOBI PEaJbHOIO ITPOEKTY.

Bci orpumani gaHi npezacrasineHo B Tadnuui 1. MoxxHa 3poouti BUCHOBKH, o Webpack nomyssipHimmii 3a Vite.
Kinbkicts kopuctyBauiB Webpack nepesuiiye B 3 pas3u, IpoTe 1ie MOSCHIETHCS HOTO POKOM BHITYCKY. JlaHuii iIHCTPYMEHT
oy Bunyiienuit B 2012 porii, a Vite tipku B 2020. OcTanHiii Mae BOygoBany miarpumky TypeScript, style loading, hot
reloading, a Takox npornonye mabnonu 1yt 30ipku npoektiB Ha React, Vue, JS, TS Ta inmux TexHosorisx. Lle o3nauae,
110 HaJAIITYBaHHS He MOTpeOye BEIMKUX 3yCWIIb IIporpamicra i 1ie aBToMaTH30BaHo B 30ipHUKY Vite. Webpack B cBoro
4yepry CKIaaHimmi 1uist KoH(piryparii, BiH BUMarae mifKJIlOueHb IIIariHiB Bpy4Hy.

B n1Box 30ipHHKIB aKTHBHA CIIJIbHOTA, SiKa MOCTIHHO 30umblyeThes. [Ipore, B mepiioro BoHa Oinblua. 3a3Buyait
Vite BUKOPHCTOBYIOTh 11 HEBEJIHMKHUX HOBUX MPOEKTIB, a Webpack HamaroTh mepesary mpu po3poOIli eHTepIpaiCHUX
HPOAYKTIB.

Tabmuus 1
IlopiBHsiibHA XapakTepucTHKa Vite Ta Webpack
XapakTepuCcTHKA Vite Webpack
KinbkicTh cKkauyBaHb 8,828,073 26,043,383
BOynoBaHi iHCTpyMEHTH Boynosana ninTpumka TS, style loading, hot reloading JlonarkoBa KoH(irypaiis miarinis
Cucrema MOZyIiB ES modules ES modules, Common JS
IixTpuMKa marinis IIpononye mabnonu s React, Vue, JS, TS, etc. HanamroByerbest Bpyuny

BMKOpHCTOByeTBC}I SAK IJIsT HCBECIIMKUX TaK i JITsL

BukopucraHHs Haiikpatiie migXoauTh /i HOBUX HEBEIHKUX IPOEKTIB .
MacTaOHUX MPOEKTIB
CrinpHOTa 3pocTaoya CrijibHOTa Benuka, akTuBHA CIIUIBHOTA
Posmip BuxigHoro daiiry Hegenukuit, ontumizoBato mig production Binbiuii po3mip, NOTpiOHa JOAATKOBA ONTHMI3aLlist

IBuakomito 30ipHUKIB BeOIOAATKIB OYII0 IEpEeBIpeHO HAa OCHOBI pealbHOTO HEBEIMKOTO MPOEKTY. JlaHW IPOEKT Mic-
tiuTh 400+ daiinis. Le koMIIekcHa cucTema, sika Mae 0araTo MOIYJiB, YaCTHHY 3 SIKUX HaBelleHO Ha puc. 4.

IpoexT Oymo HammcaHo 3a momoMorofo 30ipHMKa Webpack ta onrumizoBano min development ta production, -
KITFOUEHO TUIariHu st 00poOky cTmmiB Ta miarpuMkn TypeScrip. Ockinpku Vite omparpoBye Iie aBTOMaTHYHO, HaM He
MMOTPiOHO HIYOTO TOAABAaTH BPYUHY.

Ha puc. 5 HaBereHO 9acTHHY KOHQITypaIliifHOTo KOy MPOEKTY 3a momomororo Webpack.

Jaii nomaHo ¢aiin vite.config.ts, B skoMy ITiAKIIOYEHO TUIATIH react 11 poOoTH 30ipKK IPOEKTY Ha MaHIM TEXHOJOTI].

Ha puc. 6 HaBeeHO YacTHHY KOHQITypaIliil MPOEKTY 3a TormoMoror Vite.
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Puc. 4. 3mict MoaysTiB mpoeKTy

Puc. 5. Kongirypauii mpoekry 3a nonomororo Webpack

Puc. 6. Kondirypanii npoexry 3a nonomororo Vite
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[lepexonaBmmCh, MO OOHMIBA MMPOEKTH MPAITIOIOTH OJHAKOBO, 3 MIATPY3KOI0 300paKeHb Ta CTHIIIB, OYJI0 IPOBEICHO
JOCTiKeHHS Ha IIBUAKOIIO0 3TafaHnX 301pHUKIB. 3amymieHo kof B pexxuMi development ta pexxkumi production 20 pasis.
B3sTo cepenne apudMeTHuHe pe3ynbTaTiB Ta 3aHECEHO B Ta0I. 2.

Tabmmi 2
IIBuakicHa xapakTepucTuka Vite Ta Webpack
Vite Webpack
Development 356ms 31.55s
Production 12.89s 40.30s

Pesynprarn mocmimpkeHHs MoKa3aiy, mo Vite 3amycTuB cepsep 3a 356 mc B pexumi development, B Toit ac 30ipHHKY
Webpack notpi6Ho Oymo 31.55 c. PisHu1s Bpakatoua, Vite 3poous me muamie y 88 pasis. LLlomo production, Vite 3amryc-
THB cepBep 3a 12.89 ¢, a Webpack 3a 40.30 c.

BucnoBku

PosristayTo mpuHImn pobotu GanmiepiB Vite Ta Webpack Ta mpoanamizoBaHo iX, a came Vite 3amyckae cepsep,
a moTim 30mpac Bei (haiinm, ane TIbKY Ti, SIKi MOTPiOHI KOPUCTYBady Ha BeOCTOPIHII, SIKY BiH mporinae. Webpack B cBoro
Yepry crodarky 30upae (haiiim BChOTO IPOEKTY, a MOTIM 3aIlyCKae cepBep, o POOUTh BUXiTHUHA (aiin Oirbin 06’ eMHIM
1 CIIOBUTBHIOE 3aITYCK TIPOEKTY.

[poananizoBano mpuHIMIH podoTH 30ipHUKIB Vite Ta Webpack. Vite 3amyckae cepsep, a moTiMm 30mpac Bci ¢aiinm,
aye TUTBKH Ti, K1 TOTPiOHI KOpHUCTYBady Ha BEOCTOPIHII, AKy BiH Oe3nmocepenuro nepersinac. Webpack, Ha BinMiHY Bif
Vite, crioyatky 30upae (aiiim BCbOTO MPOEKTY, a TIOTIM 3aITyCcKae cepBep, M0 POOUTh BUXITHUHA (aiin O1TkIr 06’ eMHIM
1 CTIOBUTBHIOE 3aITyCK TIPOEKTY.

[IpoBeneHo moCHiHKEHHS TUX IHCTYMEHTIB 30ipKH 3a TAKMMH XapaKTCPUCTHKAaMHU: KUTBKICTh CKauyBaHb, BOyIOBaH1
IHCTpYMEHTH, CHCTEMa MOAYJIIB, 10 BUKOPUCTOBYETHCS HAMH, MiTPUMKA TUIATiHIB, JOUITBHICTS BUKOPUCTAHHS, CITiJIb-
HOTa Ta po3Mip BHXimHOTO (paiimy. 3 BUKOPHCTAHHIM PEANBHOTO MPOEKTY, OIIHEHO IIBUAKOMIIO JAaHWX IHCTPYMCHTIB,
pe3ynbTar Kol oKa3as, 1o Vite npairoe B 88 pasis mBume i pexxuMy development, 110 mosernrye npouec po3pooKku
MPOrPaMHOIrO MPOJYKTY Ta eKOHOMHUTB Yac Iporpamicra.

Bapto 3a3zHaunth, mo obupatoun mMixk WebPack Ta Vite, komanan po3poOHHKIB TOBHHHI BPaxOByBaTd cHenu(iky
CBOTO IMPOEKTY Ta BiJJaBaTH MEpeBary TOMy iHCTPYMEHTY, sSIKiil HaiiOiIbIIe BimnoOBigae iXHIM moTpedaM y MIBHUAKOCTI,
THYYKOCTI Ta MPOXYKTUBHOCTI. KpiM TOTO, BAXKIMBO MOCTIHHO BUBYATH Ta OI[IHIOBATH HOBI MOXIIMBOCTI Ta IHCTPYMEHTH,
SIKi 3’ IBJISIIOTHCS HA PUHKY, [UTSL TOTO 100 3aJIMIIATUCS B aKTYaJbHOMY Ta KOHKYPEHTOCIIPOMOKHOMY CTaHi.
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