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AOOCHNIAXEHHA MPOBIEMU MIFPALIT MVVM APXITEKTYPU
HA CYYACHI I0S-0OOATK/ NOBYAOBAHI HA SWIFTUI

LoceidqeHi po3pobHUKU npozpamMHoe20 3abesneyeHHs1 3 6azambma pokamu 0oceidy rpu nepexodi Ha Hogul mex-
HIYHUG cmeK MOXymb, HE MoMiYayu Ub0o20, cmeoprogamu cobi dodamkoesi CkiiaGHOCMi 8 HOBOMY OMOYEHHI, WS-
XOM repesuKkopucmaHHsi c8oeo MUHynoz2o 0oceidy 8 HosomMy KoHmekcmi. Lle npauyroe 8 bacambox sunadkax, ane
iHOdI, ye moxe dodasamu He rMompibHOI KOMIIIEKCHOCMI NPoeKmy, Wo 36inbwye Kirbkicmb KOOy ma ycKnaoHHe
oo nmidmpumKy ma po3wupeHHs. B npoekmax nobydosaHux 0ns ekocucmemu Apple ece 6ydyembcs HagKosmo
bibniomeku, Ha ocHoai sikoi byde nobydosaHo epaghiyHull iHmepghetic dodamky. AbconromHa binbuwicms po3po6HU-
Kie 8 uili ekocucmemi no4yuHarna ceil wnsix 3 opelimeopkie cmeopeHux komnanieto Apple UIKit abo AppKit.

Mema po6omu. B pamkax cmammi po3ansiHyma npobrema aukopucmaHHsi apximekmypu MVVM dnst dodam-
Kie, iHmepgelic sikux, nobydosaHuli Ha SwiftUl. [JocnidxeHHs cripsmosaHe Ha 8UC8IMAeHHs1 BUKOPUCMaHHs 20mo-
8ux, 8bydosaHux y SwiftUl pilueHb, 0519 ompumaHHsi nepesaa KoHUuenmyarnbHo 3aknadeHux 8 MVVM apximekmypy
He sukopucmosyro4U ii.

Takox, byna po3sernsiHyma rpobsieMa 4acmo He npasusibHO20 PO3yMiHHS 30HU sidrnogidanbHocmi Model wapy.

Memodonoezis. [posedeHo meopemuyHUll aHasnia OeKiflbKoX apximekmyp, siKi WUPOKO 8UKOPUCMOBYHOMbLCS
y nobydoei doGamkig 8 exocucmemi Apple. [ns Hao4HOCMI, cmeopeHi YucrieHi npuknadu O OXOraeHHs 5K npo-
cmux, mak i 6inbw cknadHux eunadkis.

Haykoea Hoeu3Ha. KomnaHisi Apple y ceoix Has4anbHUx mamepianax WWDC no SwiftUl Hikonu He pobuna
akueHm Ha apximexkmypi dodamekis, ane Hagolusa YUC/IEHHI NpuKnadu 8UKOpUCMaHHSA Ho8uUX ¢hpelimeopkis. [ns
HarnucaHHs cmammi 6ynu po3ansHymi ma fpoaHasi3oeaHi HasieHi Has4arlbHi Mamepianu siki cmocytombcsl obpa-
HoOI memu. Bbyno gidcmexeHo npuYUHHO-HacTiOKO8UU 38’130k HernompibHo20 ycKraOHeHHsT KOOy npu rnepexodi
3 UIKit/AppKit Ha SwiftUl yepes ennuse muHynno doceidy po3pobHuka. byno eeedeHo mepmiH MV apximekmypu, sika
€ HamueHoto 0 SwiftUl 0o0amkie.

BucHoeku. Y pe3ynbmami npogsedeHo2o AocnidxeHHs 6yro gusHadyeHo psid apeyMeHmig 32i0HO SIKUX, 8UKOPUC-
marHsi MVVM apximekmypu 8 dodamky, iHmepgbelic sikoeo nobydosaHo Ha SwiftUl, € HeOopeyHum ma 3alisum.
Takox, byno okpecrneHo psd npobrem sKi 8UHUKaOMb MPU 8UKOPUCMAaHHI Ub020 wabrnoHy ma siK iX yHUKHymu.
byrno cehokycosaHo yeacy Ha KOHKpemHux eaxrnueux 0emarsix peanizayii ecix wapie dodamky 8UKOPUCMOBYHHU
MV apximekmypy.
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RESEARCH ON THE PROBLEM OF MIGRATING MVVM ARCHITECTURE
TO MODERN IOS APPLICATIONS BUILT WITH SWIFTUI

Experienced software developers with many years of experience may unknowingly create additional complexity
for themselves in a new environment by reusing their past experience in a new context when switching to a new
technical stack. This works in many cases, but sometimes it can add unnecessary complexity to the project, which
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increases the amount of code and makes it difficult to maintain and extend. In projects built for the Apple ecosystem,
everything is built around a library on which the application’s graphical interface will be built. The vast majority
of developers in this ecosystem started their journey with frameworks created by Apple, such as UIKit or AppKit.

Objective of the study. The article deals with the problem of using the MVVM architecture for applications
whose interface is built on SwiftUl. The research is aimed at highlighting the use of ready-made solutions built into
SwiftUl to take advantage of the benefits conceptually embedded in the MVVM architecture without using it.

Also, the problem of often misunderstanding the area of responsibility of the Model layer was considered.

Methodology. A theoretical analysis of several architectures that are widely used in building applications in
the Apple ecosystem is carried out. For clarity, numerous examples are created to cover both simple and more
complex cases.

Scientific novelty. Apple has never focused on the application architecture in its WWDC educational materials
on SwiftUl, but provided numerous examples of the use of new frameworks. To write this article, we have reviewed
and analysed the available educational materials related to the chosen topic. The authors traced the cause-and-
effect relationship of unnecessary code complexity when switching from UIKit/AppKit to SwiftUI due to the influence
of the developer’s past experience. The term MV architecture was introduced, which is native to SwiftUl applications.

Conclusions. As a result of the work, a number of arguments have been identified according to which the use
of MVVM architecture in an application whose interface is built using SwiftUl is inappropriate and unnecessary. Also,
a number of problems that arise when using this pattern and how to avoid them were outlined. Attention was focused
on specific important details of implementing all application layers using MV architecture.

Key words: SwiftUl architecture, MVC, MVVM, MV, iOS development.

AKTyanbHicTb npobnemu. Ha momeHT Hann-  (Fauzi Sholichin, Monh Adham Bin Isa, Shahliza
caHHs cTaTTi, konu SwiftUl icHye Bxe 6ins 5 pokis,  Abd Halim, Muhammad Firdaus Bin Harun, 2019).
cninbHoTa iOS po3pobHKKIB NpogoBXYye HasmBatM  binbl  geTanbHO  HaWmonynsipHiWwi  WwWabnoHn
MOro He roToBMM OO0 BMKOPUCT@HHA B peanbHMX  PO3rMsHYTI B KHWXUI «App Architecture: iOS
npoekTax. Ha moto gymky, ue BigbyBaeTbca Tomy,  Application Design Patterns» (Chris Eidhof, Matt
WO pO3pobHMKM HamarawTbCs BukopuctosyBatu  Gallagher, Florian Kugler, 2018). B mexax ujei

CBil MWHYNUIM OOCBI4 HanUCaHHA KOAQY He YCBi-  CTaTTi BBaXKato 3a NoTpibHe cpokycyBaTu yBary Ha
OOMIIIOKOMK, LLO 3apa3 BOHM MpautoloTb 3 KoHuen-  ABoX 3 Hux: MVC ta MVVM.
TyanbHo iHwnm User Interface (Ul) dpenmBopkom. MeTol pocnigKeHHA € NOSICHUTU Heaouinb-

UIKit — ue imnepatTuBHUN PPEMMBOPK, WO  HiCTb BuKopuctaHHa MVVM apxitektypn Aans
nepepbayae onuc nporpamyM SK MOCNIQOBHICTb  AoAartkie, iHTepdenc akmx 6asyetbcs Ha SwiftUl,
IHCTPYKUIN 3MiHM cTaHy. SwiftUl, B cBOW 4Yepry, Ta nokasatu Ha npuknagax sOygosaHi y SwiftUl
BMKOPMCTOBYE AeKnapaTtMBHUIM Migxig, BignoBigHO  iHCTPYMEHTM, 3a OOMOMOrOK SIKUX pearni3yeTbcs
[0 SKOro, nporpama onucye, sk pesynsrat Heob-  3B’A30K MK PiSHUMM LapamMu Nporpamu, Lo BUCTY-
xigHo oTpumatn (Mejia, 2019). nae ogHUM i3 aprymeHTiB HE4OPEYHOCTI BUKOPUC-

He ycBigomneHHst Toro, Wo Ui P)perMBOpPKM  TaHHSA LbOro WwabnoHy. BropnHHo MeToo poboTu
KOHLEeNTyanobHO pi3Hi, NpM3BOAMTL OO0 AEKiNbKOX € 3BEePHEHHS yBarn Ha 4acTo He MpaBurbHY pea-
npobnem. B pamkax uiei ctaTtti 6yge posrnaHyTa  nisaudii Model wapy, wo B noganewomMmy poaae
ofHa 3 HWX, a caMe: BUKOPUCTAHHSA apXiTeKTypu  CKNagHOCTI MPOEKTY.

MVVM (Model-View-ViewModel)(i noxigHunx Big Buknap ocHoBHOro martepiany Aaocni-
Hel), aka € HamnonynsapHiwot ana iOS pgopat-  AXKeHHSA.

KiB, iHTepdenc skux, nobygosaHun Ha UIKit, ans Apximexkmypa MVC

aopatkiB cTBopeHux Ha SwiftUl. KomnaHia Apple, gka € TBopuem o6ox dpenm-

AHani3 ocTaHHix gocnimxeHb i nybnikauiin.  BOpKiB, aKkTMBHO BUKOPUCTOBYE Y CBOIX HaB4allb-
Ak nokasye [ocBig Ta HaykoBi npaui 6araTbox  HuX Matepianax apxitektypy MVC (Model-
iHXeHepiB Ta po3pobHMKIB NporpamHoro 3abesne-  View-Controller) nosicHiolouM ULe TuM, WO us
YeHHsl, BNPOBaMXXeHHs Ta cnigyBaHHA apXiTekTy-  apxiTekTypa 4ygoBo nigxoauTtb ana Cocoa npo-
pam B CyyacHMX NpoekTax € 00OB’A3KOBOK ymMO-  ekTiB. MVC Hagae ob’ektam ogHy 3 TPbOX POnen:
Boto. Lle nmomerwye nigTpumky Ttakoi nporpamu, Model, View a6o Controller. LLlabnoH Bu3Havae
Hadae 4iTKy i 3pO3yminy CTPYKTYpy HammMcaHOMy  He TifbKu porib KOXHOro o6’ekTy, a 1 cnocib i npa-
Kody Ta CnpoLlye Npouec po3LUMPEHHA Ta Aoda-  Buna ix B3aemogii ogmH 3 ogHuM. O6’ekTn po3ai-

BaHHS HOBUX OYHKLN. neHi abCTpakTHUMKN paMKaMy Ta KOMYHIKYHOTb Ha
Tema HambGinblw NOWMPEHMX apXiTEKTYp Ans  piBHI uMx abcTpakuin (puc. 1).
nobygoswu iOS gopaTkiB Ta iX MOPIBHSAHHA B Han- Model o6’ekTn iHKancynwTb AaHi, cneuu-

Ba)XXKNUBILIMX acnekTax gobpe po3kpuTa B Hayko-  bivHi Anst nporpamu, i BM3HA4alTb Oriky Ta
BiN npaui «Review of iOS Architectural pattern for  obuncneHHs, ki obpobnaATbL Ta 3MIHIOKTbL Ui
testability, modifiability, and performance quality»  gaHi. Hanpuknaa, Model moxe npeactaenaTtu
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Puc. 1. Cxema apxitektypn MVC
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Puc. 2. Cxema apxitektypun MVVM

cobo KHUTY, sika Mae aBTopa, 3MICT, CTOpPIHKM,
MacuB NOMITOK abo 3aknagoK Ta BMi€ 3MiHIOBATU
CBill CTaH.

View o6’ektv npeactaensaote Ul enemeHTy, ski
BiTBOPIOIOTLCS HA eKpaHi npuctpoto. View 3Hae
K ManoBaTn cebe Ta pearyBatu Ha Aii KOpUCTY-
Baya. OCHOBHE MOro 3aBOaHHs, BigobpasnTu AaHi
3 Model Ta BMiTH iHiLitoBaTK iX 3MiHK Npy HeobXia-
HOCTI.

Controller o6’ekTn BUCTYNalTb 9K NOCEPEeaHUK
Mi>k ogHMM abo aekinbkoma Model Ta ogHMm abo
gekinbkoma View. Takmm ymHom, Controller nosi-
pomnsie View, npo 3amiHn Model, ons iHidiauii npo-
Lecy oHoBneHHsa View, Ta HaBnaku, 3amiHioe Model,
npw iHidiauii UMx 3amMiH KopuctyBadem Yepes View.

Ha npakTtuui, B KOHTEKCTi goaartkiB, ski 6asy-
toTbest Ha UIKit, Controller-a B yictomy Burnsai
He icHye. KoxeH ekpaH iOS pgopaTky MNOBMHEH
matn ViewController, Sk agpo uboro ekpaHy. Bia-
noBigHO, BXe Ha LibOMY eTani B Hac BigOyBaeTbCA
3'eQHaHHA OBOX abCTpakLUi B OOHY.

B ceoto uepry, yacto, Model npegcrasnawTb
cobOol0 CTPYKTYpU OaHux 6e3 noriku 3miHM un
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00pobneHHA UMX JaHMX BCepeauvHi(B CMiNbHOTI
Bigomi sk POJO (Plain Old Java Object). Ane
BMMOIM OO0 MporpaMu Bif, LUbOro He 3MiHIOKTbLCS,
BiANOBIOHO XTOCb Ma€ BMiTU 3MiHIOBATU Ui AaHHI.
Ak npasuno, ue pobute ViewController. Ak pesynb-
TaT, MM OTPMMYEMO rofioBHy npobnemy MVC nig-
xoay, sika Bigoma sik MassiveViewController.

Byab-akunn  i0S/macOS/tvOS/watchOS  pos-
pobHuKk 3Haromun 3 MVC apxiTekTypol i 3Hae
BCi nepeBarn Ta Hegonikv Lboro wabnoHy. Yepes
HamaraHHsa BUPILUUTU Oesiki odeBMAHI npobnemu
MVC, cninbHOTa novana BMKOPMCTOBYBAaTK 3amno-
3uMyeHy 3 iHWux nnatgopm MVVM apxitekTypy,
i e, Ha MO OYMKY, OiICHO BMPILLYE rONOBHY Npo-
onemy MVC siky MM BU3Ha4Mnum paHilue.

Apximekmypa MVVM

MVVM — ue apxiTekTypa po3pobneHa cnis-
pobGiTHMKkamn komnaHii Microsoft, a came KeHom
Kynepom Ta Tegom [Mitepcom. LabnoH sBHO Bia-
okpemntoe Bi3Hec noriky gogaTky Bif iHTepdency.
lonoBHum 3aBgaHHsM MVVM e 3pobutn View
MOBHICTIO HE3aneXHUM KOMMOHEHTOM Bif IOTiKU
popartky (Gallardo, 2023).
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struct Book: Identifiable {
let id: Int
let title: String
let author: String
let text: String

class BookListViewModel: ObservableQObject
@Published var books: [Book]l = []

func fetchBooks() async throws { ===}

¥

struct BookListView: View {
@State0Object var viewModel

var body: some View {
Vstack {

ForEach{viewModel.books) { book in

BookView(book: book)

}
.task {

{

BookListViewModel()

try? await viewModel.fetchBooks()

struct BookView: View {
let book: Book

var body: some View {
HStack {
Text(book.title)

Text(book.author)

Puc. 3

MorogbTechb, Oyxe cxoxe Ha cxemy MVC.
daktuyHo, 3amictb Controller mm TyT Maemo
ViewModel, ska Mae BMKOHyBaTU Ti cami (OyHKLIT
wo 6ynu noknageHi Ha Controller. Yygosuin npu-
Knag Toro, Wwo Te, ik M1 Ha3nBaeMO CYTHOCTI abo
abcTpakuii B kogi, € AyXe BaXIMBOK AeTansto,
TOMY LLIO Lie crpautoBarno.

ViewController Tenep npeacrtaensie View,
Model 3anuiiaetbcss 6e3 3MiH i gogaeTbcsa LWie
oauH HoBun oB’ekT — ViewModel, skun BucTynae
nocepegHukoMm Mk View Tta Model. MNosigomnsae
nepLuoro, WO CTaH APYroro 3MiHUBCS, i HaBnakwu.
HaBiTb y BMMNaaKy, KON My He 30BCiM NpaBuibHO
Bukopuctosyemo Model oB’ektn (konn ue npo-
cto POJO), Hawa 6Gi3Hec norika gyxe 4iTko Big-
okpemrneHa Big View, WO NO3UTUBHO BNNMBAaE Ha
YnTabenbHICTb Koy Ta MOXIMBICTb PO3LUMPEHHS
dyHKUioHany.

Beaxato, MVVM pgincHo yynosuin BapiaHT npwu
Bnbopi apxitektypm gnsa UIKit gogatky i uinkom
3pO3yMiNio pO3pOBHUKIB, SKi NOYMHAKOTL BMKOPUC-
ToByBaTM Len wabnoH B cBOiX nepwmnx SwiftUl
npoekTax.

MVVM y SwiftUl

Hwxuye posrnsHemMo £k BUrNAgae HaunpocTi-
LWMA BapiaHT OQHOro ekpaHy gogartky nobygosa-
Horo Ha SwiftUl 3a apxiTektypoto MVVM:
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3rigHo wabnoHy Hawa ViewModel Buctynae
nocepegHukom mMixk Model ta View, Tpumae B cobi
Bi3Hec noriky Ta npy NoTpebi CNINKYeTLCA 3 iHWNMK
cepBicamu goaarky.

B cepeauHi SwiftUl View Ttpeba Hamaratucb
TpUMaTK TifbKU KO MOB’A3aHUIKA 3 ONUCOM iHTep-
dency i Hivoro Ginbwe. Lle HagacTb WBWMAKOCTI ii
BiATBOPEHHS Ha eKpaHi.

CtpykTypa Book BigHocutbca po wapy Model.
B aaHomy BMnaaKy BoHa npeactaBnse cneundiyHi
AN Aofatky AaHi.

Apximexkmypa MV

Ane wo sukopuctoBye Apple y cBOiX HaBYarb-
HUX MaTepianax B KoHTekcTi SwiftUl? Lle wocb
cxoxe Ha MVC ane Bxe 6e3 C, To6To MV (Model-
View). Akwo B Hac Tenep He mae Controller-a,
XTO BUCTynae nocepegHnkom Mk Model Ta View?
Ak peanisyBaty OBoHanpasreHe MpuB’si3yBaHHS
(bidirectional binding)? Xto Tenep Bignosigae
3a 6GisHec noriky? CnpaBa B TOMYy, Wwo SwiftUl
Mae BOyLOBaHYy MOXMMBICTb CMOCTEPEXEHHS 3a
3MiHammn (Ta iX 3miHeHHaAM) value type o6’ekTiB
(Takux sk struct Ta enum) 3a gonomorow o6ropTok
(propertyWrapper) Taknx gk @State Ta @Binding
Ta CNOCTEPEXEHHSAM 3a 3MiHAMU (Ta iX 3MiHEHHSIM)
reference type o6’ekTiB (class abo actor) 3a gono-
moroto @StateObject abo @ObservedObiject.
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struct Book: Identifiable {
let id: Int
let title: String

struct BookView: View {

let author: String

let text: String

/] Dabpuka

static func all() async -> [Book] { ===}
}
struct BookListView: View {

@State var books: [Book] = []

var body: some View {
VStack {

ForEach(books) { book in
BookView(book: book)
}
}
.task {
books = await Book.all()
}

let book: Book
var body: some View {
HStack {

Text(book.title)

Text(book.author)

Puc. 4

ApanTyemo Haw nonepegHin npuknag go MV
apXiTekTypu:

B nonepegHbomy Bunagky CcyTHiCTb Book,
sika HanexuTb Ao wapy Model, 6yna Tak 3Ba-
Hoto POJO 6e3 Oyab-sikoi noriku. BoHa Moxe
OyTn Takok, ane MpOMoHY MOBEPHYTUCL OO
KriacuyHoro posymiHHA wapy Model 3 MVC apxi-
TEKTYpMU, 3rigHO AKOro came TyT Mae OyTu norika
Ta 3MiHEHHs UMX AaHuX. B KOHKpeTHO Halwiomy
BUMNAOKY, MW MOXEMO BMKOpUCTATM LWaABNoH
®abpuka, p[nsa peanisaudii aHanory dQyHKuii
ViewModel fetchBooks. Tak sik Hawa ViewModel
Tenep He mae bisHec norikn, a gBoHanpaBneHe
NpUB’sI3yBaHHA MW MOXEMO pearnisyBaTun BOY-
AoBaHuMKn obroptkamum SwiftUl-t0, B Hih He mae
»)ogHoro ceHcy. Bugansiemo.

B peanbHux npoekTax Taka pearnizauis mMoxe
OyTM BMKOpPUCTaHa Ha ekpaHax 3 4OCUTb MPOCTOH
BHYTPILUHBbOKO FIOriKO, Hanpuknag, npocToro Bia-
TBOPEHHS AaHUX.

Lo cTtocoBHO Ginbll KOMMMEKCHUX BUMNaAKiB?
[opaTkoBa norika 3anuwaetbca y Model wapi
Yy TPOLIKM 3MiHEHOMY BurnAgi. Ona umx cyTHoc-
Tel HasBa He Tak Baxnuea, ane Apple y cBoix
HaBYanbHUX MaTepianax BWKOPUCTOBYE Cyikc
Store. 3a3Bnyan ue class, skuin cnigye npoTokony
ObservableObject i nobyooBaHuiA MO MpUHLUMMY
eanHoro oboB’a3ky (single responsibility):
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Moxe 3gatmcsl, wo Haw BookStore nepetso-
puscsa y ViewModel, ane pisHnua nonsarae B TOMy,
wo 3a MVVM apxiTekTypolo KOXeH eKpaH noBu-
HeH maTtu okpemy ViewModel, B siki peanisoBaHa
norika OKpeMo B3SITOrO ekpaHy. TakoxX, Y BUMNaaKy
3 ViewModel, BukopucTatu ii 3HOBY B iHLUMX Yac-
TUHax 0oaaTKy cTae OOCUTb CKMadHo i He padio-
HanbHO, AKLLO BOHa noTpebye aopobok. Y Bunaaky
X i3 Store, MM MOXXeMO JyXe NpoCTO BMKOpUCTaTH
Taky CYTHICTb 3HOBY Oyab Ae. Mu Haye cTBOpIO-
€MO UernunHn, SKi BigHocATbCA 4O wapy Model,
i MOXYTb BYTW 9K 3aBrogHO CKOMGIHOBaHI Ta BUKO-
pucTaHi 3HoBY Yy Oyab-sikii View. Takox, norika
Oinbll PIBHOMIPHO pPO3MNOAINAETECA B CepeauHi
Model wapy Mmix pisHUMK 06’ekTamu.

3BepHiTb  yBary, WO 3anexHictb Store
aoctaenseteca y View 3a pgonomoron @
EnvironmentObject. Lle cneuianbHUin MexaHi3m
SwiftUl sknin BBOANTb MNOHATTA OTOYEHHS | JO3BO-
nse oTpMmatm goctyn o o6’ekTy 3 0ToOUeHHs Byab
aKin View Huwxkye no iepapxii. 3a3suyan Taki rno-
OanbHO HeoOXiaHI 06’ekTU iHiLitolOTbCA Aeck bingd
KopeHsi gogatky abo MoxyTb OyTu iHiUinoBaHi no
wabnoHy Singleton.

MoumHatoum 3 iIOS 17.0 iHxeHepn Apple we
OinblLUue cNpoCTMNM MexaHiaM Harnsay 3a 3MiHamu
reference type oOG’ekTiB, TOMy $IK anbTepHaTMBa
cnigysaHHa npotokony ObservableObject, moxe
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class BookStore: Observabledbject {
@Published wvar books: [Book]l = []
@Published var cart: [Book]l = []

func load{) async { ===}

func cartAddBook(_ book: Book) { ===}

func cartRemoveBook(_ book: Book) { #==}

func isInCart{_ book: Book) => Bool { ===}

func clearCart() { ===}

func purchase() async throws { ===}
H

struct BookListView: View {

struct Book: Identifiable {
let id: Int
let title: String
let author: String
let text: String

static func all() async => [Book] { ===}

struct BookView: View {

REnvircnmentObject wvar store: BookStore let book: Book
let inCart: Bool
var body: some View {
Vstack { var body: some View {
ForEach{store.books) { book in HStack {
let inCart = store.islnCart{book) Text({book.title)
BookView(book: book, inCart: inCart)
.onTapGesture { Text{bock.author)
inCart 7
store.cartRemoveBook(book) : Image(systemName: cartlcon)
store.cartAddBook(book) ¥
H] }
H ) var cartIcon: String {
task { inCart 7 "ecart.fill® : "cart"
await store.load() }
¥ }
¥
}
Puc. 5
// 105 13...16 ff 108 17+
class Library: ObservableObject { @0bservable class Library {
@Published var books: [Book] = [] var books: [Book] = []
} }
Puc. 6

ByTu BUKOpuCTaHHS Makpocy @Observable, a aons
OronoLlleHHs Ta 30epiraHHa Takoro ek3emnnspy
Knacy, Ham Bxe Bigomy @State obropTky.

SwiftUl aBTomatnyHo Oyae Harnagatu 3a 3wmi-
HaMW yCix BracTMBOCTEN Takoro o6’exTy, a ond Bia-
KJTHOYEHHS LbOro Ans OAHIET KOHKPETHOI BlaCcTUBOCTI
MoXHa BuKopucTtatn @Observationlgnored makpoc.

BucHoOBKM i nepcnekTuBu noganbLunx gocni-
AXeHb. Y pesynbrati npoBegeHoi pobotn 6yno
BU3HAYEHO pA apryMeHTIiB 3rigHO SKUX, BUKOPUC-
TaHHa MVVM apxiTekTypu B goaatky, iHTepdenc
sKoro nobynosaHo Ha SwiftUl, € HegopeyHnm Ta
3anBuM. BukopuctaHHsa usoro wabnoHy y UIKit
nNpoeKkTax, 4acTo NPU3BOAUTL 40 He NMpaBUSIbHOro
po3yMiHHS | peanisauii wapy Model Ta, B noganb-
womy, Mmirpadii umx npobnem y SwiftUl gogatkw.
BunpaBneHHs HalunxX apXiTeKTypHUX MNOMMWMOK
B KOMOiHaujii 3 BMKOPUCTaHHAM u4mucTtoro SwiftUl
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Aae posymiHHs, wo ViewModel wap Bxe BOGygo-
BaHUN B peanisadito gpenimopky SwiftUl, To6T0,
BWKOPUCTAHHS TaKOro [0OA€ TifbKM CKMagHOCTI
NPOEKTY HE Jaro4mM Nnepesar.

Bbyno posarnaHyTo BukopuctaHHa MV wabnoHy
SK ANS NpOCTUX, Tak i Ans 6inbl cKNagHMX YacTuH
aoaarky.

Hanbinblwoo nepeBarold BUKOPUCTaHHA MV
wabnoHy, € cnigyBaHHa npuHumny DRY (Don'’t
Repeat Yourself), 3rigHO sikoro My He gy6noemo
opHakoBy 6isHec noriky gns koxHoi ViewModel,
B SIKin BOHa NOTpiOHa. My BUKOPUCTOBYEMO 3HOBY
Haw wap Model, B HeobxigHi kKombiHaLii cyTHOC-
Ten ANA KOHKPETHOro ekpaHy. MeHLwa KinbKicTb
Koy, B CBOIO Yepry, noserwye Noro NigTpumMKy, pos-
LUMPEHHS Ta 3MEHLLYE KiNIbKICTb MOMUITIOK B HbOMY.

Baxnmeum MOMEHTOM, TakoX, € cnigy-
BaHHSA npuHumny KISS (Keep It Simple Stupid).
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Be3yMOBHO, NpPUMEMHO nNUCATU  iHXEHEPHO
cknagHui Ta eeKkTMBHUI Kog, ane ue AoCuTb
BigYYTHO NigBULLYE KiNbKiCTb Yacy Ta 3yCunb,
SAKMX Bumarae pobora 3 Takum Kogom B mawn-
OyTHbOMY.

MounHaroun BukopuctoByBatn SwiftUl Heob-
XiOHO pPO3yMITW, WO KOHUENTyanbHO LUe iHLWwuiA

3apekomeHayBanu cebe piicHo gobpe B UIKIit,
MOXYTb CTBOPWUTM TYT, B HOBOMY OTOY€Hi, goaat-
KoBi npobnemu. Ha anb, MUHyNuin Jocsig pos-
pobHMKa MOXe MaTu sIk NO3UTUBHY, TaK i HEraTUBHY
CTOPOHY B LIbOMY BUMAKY.

B nepcnektuBi noganblumnx AOCRIAXeHb cnig
pPO3rMsAHYTU BapiaHTu TecTyBaHHs iOS pgopartkis

dpenmBopk.  BukopuctaHHa  nigxogiB, aki  nobypoBaHux Ha SwiftUl 3a apxiTekTypoto MV.
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