icnonbayem State Machine
Ha SwiftUl n Combine

BGbiCTPbIN, NPOCTOU 1 YAO0BHbIM CNOCO6 co3aaHNs NPUNOXKEHUN

skyengd



[lnaH

[lpo MobunbHyto paspaboTky Skyeng
Mown nytb k SwiftUl, Combine, State Machine

KopoTiko npo MVVM n nouemy oH xopoluo
nogxoguT ans npunoxeHun Ha SwiftUl +
Combine

Yro Takoe State Machine, kakue npobnembi
pellaeT 9TOT Noaxopn, Kak
0OKYMEHTNPOBaTb COCTOSIHUS

[lpnmepsbl  getanu peanusauymn MVVM c
State Machine Ha SwiftUl n Combine

InTepecHblie momeHTbI SwiftUl, c koTopbiMK
CTONKHY/CS

HaBurauwms B SwiftUl, koopgnHaTtopbl

Matepunanbl n bubnuoteku

., B
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HemHoro npo
MOBUNBHYIO
pa3paboTky B
Skyeng

CHUMKM 3KpaHa iphone iPad
Skysmart N\ Bce 3Haellb, Korga yno6Hee, yem
K | !‘ LWKONbHbIE HY>KHO caenatb nucaTb pyKou
nacc ~ npepmeThbl
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Skyeng
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C yero Bce HauYnHanocb?

B komnaHun, rge s paboTan, Hy>kHO
6bino cpoenatb NpUNOXeHne -
obpasoBaTenibHbI MHCTPYMEHT C
onpepneneHHbIM Habopom ¢puy

[lpn aTOM XOTENOCH NPOBEPUTH HOBbIU
iI0S cTek SwiftUl u Combine 1 noHaTh,
KakK MOXHO Ha4aTb ero NnoCTeneHHo
NHTErpmnpoBaTh B Hally KopoByto basy
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Ecnn Ko

[lokasbiBaeT Ul, MoXxeTn c
aHmMaumen

lepepaet
nonb3oBaTeNnbCKU BBOA B
ViewModel

Ynpaensier nosegeHuem Ul
N XPaHNT COCTOSIHNE

TpaHcnnpyet gencrteus
nonb3oBaTens B npaBuna
6r3Hec nornku

[oTOBUT AaHHble Mmopaenn
Ansg nokKas3a noJjib3oBaTesito

Mo>keT Hn4Yero He 3HaTb

npo Ul Framework (UIKit,
SwiftUI)

poTko, To MVVM aTto

bnsHec noruka

NlaHHble



MVVM n 108

Q10: What architecture patterns do you currently use in your personal/hobby apps?

Answered by 96.4% of survey respondents

RIBs

Clean Swift

Coordinator

Unsure

1do not have a personal/hobby app

Other
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paHHble onpoca i0S Dev Survey 2020



MVVM n 108

Q11: What architecture patterns do you currently use in your business’s apps?

Answered by 96.0% of survey respondents

Clean Swift

Coordinator

Unsure

Ido not work as an iOS Developer in a business

Other

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

paHHble onpoca i0S Dev Survey 2020



Hepoctatok MVVM B i0S:

OtcyTcTBUE HAaTMBHOIO
NHCTPYMEHTa ans paboTbl ¢
6UHOMHraMy NPUBORWNO K

HenpocTomy Bbibopy

Ncnonb3oBaTb callback BmecTo
OVHOWHIOB

CospaBaTtb cBou 06epTKU NnoBepx KVO nnu
NCNONb30BaTb FOTOBLIE, HO
manounasecTHble: SwiftBond,
RZDataBinding u 1.4.

[lobaBnsTb B NPOEKT KPYMHYIO BHELUHIOO
saBucumocTb (RxSwift, ReactiveCocoa),
a oTo

° nNnoBbllLaeT nopor Bxoaa B NpPOEeKT

* cyXaeT Bblbop KaHOMpaToB Npu Hanme
(xoTaT 1 moryT B Rx)



W W
A —

[lpuseT, SwiftUl n Combine!
HacTtb npobnem nozagu!




[Ipumep

AosoBunTb6 agpec




[Ilpobnema

bonblioe Yyncno coctogaHuN, B
KOTOpOM MoXeT okasaTtbcs Ul
4acTb N3 KOTOPbIX BoobLLe He
HY>KHa

[lobaBneHMe Ka>xgoro HOBOro
COCTOSIHNS elle bonbLie
yBENNYMBaAET CMIOXXKHOCTb

Ix cno>xHee He TonbKo
obpabaTtbiBaTb, HO U NPOBEPSTb

View

city

street
houseNumber
onMapTouch
onAddressSave

e
—

A

isCityValid
isStreetValid
isHouseNumberValid
errorMessage

ViewModel




VI,EI,GSI Ecnu npobnema B Tom, 4TO
COCTOSHUN MHOIo, MOXXET

OrpaHN4YnNTb X KOJTN4YECTBO U
OCTaBWTb TOJIbKO T€, 4TO

HY>KHbI?




State Machine >»xuBeT B kKa)xgom gome

Washing Machine FSM

State

q, | Cold and Empty

q, | Full with Hot Water

+ Npens.
60° \L/ c

60" &7 MnTeHcHBHAR

Temp / Heat q, | Water Heated to Correct

Temperature

q; | Drum Agitating

Mave 1000 Ob/mwn Ske

Delay1 / Wash Delay / Spin q, | Pumping
qs | Full with Cold Water

Delay2 / Pump

qs | Spinning

WLS /CWCV
Delayl / Wash



[Ing peweHna ncnonbayem
State Machine (Finite State Machine)

State Machine mo>xeT 6bITb TONbKO B OAHOM U3
Hanepep 3afaHHbIX COCTOSIHNY

CmeHa cocTosIHMS NponcxognT Kak peakumns Ha
Kakue-TO BHELUHNE AEeNCTBUS

Y106b1 onpepennTtb FSM Hy>KHbI: CNINCOK COCTOSHUN,
HayanbHOE COCTOSHME U AEUCTBUS AN nepexona B
Ka)kgoe COCTOosHue



Kak onucaTtb State Machine?

l Hayano
. = | cocTOogHMEe
action O0ENCTBUS 0N CMEHbl COCTOSHUI

® KOHel,



[Ilpumepnbl State Machine

Init

[didBecomeActive]

[willResignActive]

Inactive

[didEnterBackground]

[didBecomeActive]

Background

[willTerminate]

A

[didBecomeActive]

Recorded Message w calledPhoneHangsUp

invalidNumber

validNumber

[willEnterForeground]

Terminating

Connected

Ringing

calledPhoneAnswers calledPhoneHangsUp




[lpnmepbl peannsaynn

skyengd



[lpumep 1: cnncok BUKTOPUH

al Tele2 ¥ all Tele2 al Tele2
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ApXUTekKTypa
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10400EPXKN N

MaTTepHbl NPOEKTUPOBaHUS
Knaccudukauus, peannsaums, BapuaHTbl
npUMeHeHns NaTTepHOB NPOEKTUPOBaHUSA

TecTtnposaHue
BH,D,bI, NPakKTUKN 1 MeToaos10run @
TECTUPOBAHUSA

3arpyska... A data connection is not currently allowed.

amMu faHHbIX (mysal,

SQL Basics
Ba3oBble Bo3MoXHOCTU SQL 1
paboTbl C penaUMoHHbIMU 6azamu

[aHHbIX

Network

pa a TblO




extension QuizesListViewModel {

static func reduce(_ state: State, event: Event) -> State {
switch state {
case .start:
switch event {
.0OnAppear:
z==____EE, result case .on .
“ return .loading
default:

return state

case .loading:
switch event {
case .onFailedToLoadQuizes(let error):
return .error(error)
@Published private(set) var state = State.start case .onQuizeslLoaded(let quizes):

class QuizesListViewModel: ObservableObject {

return .loaded(quizes)
default:

enum State {
return state

case start
case loading
case results([Quiz])

case error(Error) case .loaded:
return state

enum Event { case .error:
case onAppear return state
case onQuizesLoaded([Quiz])
case onQuizSelect(Int)
case onFailedToLoadQuizes(Error)




[lpnmep 2: akpaH BUKTOPUHDbI

BukTopunHa coctonTt ns Habopa
BOMPOCOB

B ka>xgom Bonpoce ecTb 4
BapuaHTa OTBeTa

Y ka>kgoro Bonpoca ecTb CBOU
NVMUNT BPEMEHMN Ha OTBET

[lpn BbIGOPE OTBETA Ha BONPOC Unn
MO CTEYEHUN BPEMEHN Ha OTBET,
OTKpbIBaEeTCS CNnegyoLmnin Bonpoc

Ecnn Bonpocbl 3akoH4YUNMCH,
OTBETbl OTNPaBNSIOTCS Ha cepBep,
nonb3oBaTento npepnaratot
nepenTun B pesynbTaTbl

all Tele2 2 13:19

Bonpoc 3/ 21

B kakux konnekupax Swift nyyiie

XPaHUTb 0OBEKTbI, €CNIN HY>XHO HANTU
o0LLyto YacTb (nepeceyeHne) mexay
HECKO/IbKUMU TaKUMM KOMNEeKLMAMUN?

Array
(MaccuB)

Dictionary
(cnoBapb)




enum QuizViewModelEvent {
case onAppear
case quizFetchingStarted
case quizFetchingCompleted(_ withQuiz: Quiz)
case questionAnswered(quiestionId: Int, answerId: Int)

enum QuizViewModelState {
case start, loading, results
case noQuestionslLeft

case quiestionTimelLimitExceeded(questionId: Int)
case quizAnswersSendingStarted

case quizAnswersSendingCompleted

case onDisappear

case error(_ errorMessage: String)

case quizAnswersSending
case quizAnswersSended
case error(_ errorMessage: String)

(e }={(=)—>(=)
)<

E;AzAnswersSendmg

y

[quizAnsuIersSe_ndedj

skyeng



struct QuizView: View {

@ObservedObject var quizViewModel: QuizViewModel
000

class QuizViewModel: ObservableObject {
var body: some View {

@Published private(set) var state: QuizViewModelState = .start VStack() {
contentView()
+

static func reduce(_state: State, event: Event) -> State .onAppear {
quizViewModel.handleStateForEvent(.onAppear)

switch event { }

.onDisappear {

case .onAppear: quizViewModel.handleStateForEvent(.onDisappear)
fetchQuiz() ks

return .start }

case .quizFetchingStarted:

) @ViewBuilder func contentView() -> some View {
return .loading

switch quizViewModel.state {

case .loading:
LoadingView( )

case .start:
EmptyView( )




Kak meHaTb View B 3aBucumocTin oT State?

class ViewModel: ObservableObject {
@Published var state = State.start

enum ViewState {
case start

case emptyState

}

struct ContentView: View {

@0ObservedObject var viewModel: ViewModel

var body: some View {

VStack {




Kak meHaTb View B 3aBucumocTin oT State?

struct ContentView: View {

@0bservedObject var viewModel: ViewModel

var body: some View {

VStack {
contentView

}
¥

private var contentView: some View {
switch viewModel.state {

case .loading:
return Text("Loading")

case .error:
return Text("Error")

default:
return Text("....")




Kak meHaTb View B 3aBucumocTin oT State?

XX Ownbka komnunaunm

struct ContentView: View {

@0bservedObject var viewModel: ViewModel

Function declares an opaque
return type, but the return
statements in its body

, do not have matching
' underlying types

private var contentView: some View {

var body: some View {

VStack {

contentView

switch viewModel.state {

case .loading:
return Text("Loading")

case .error:
return Button("error detected, reload") {

}

default:
return Text("....")




Kak meHaTb View B 3aBucumocTin oT State?

struct ContentView: View {

@ObservedObject var viewModel: ViewModel

var body: some View {

VStack {

contentView

¥
private var contentView: some View {
switch viewModel.state {

case .loading:
return AnyView(Text("Loading"))

case .error:
return AnyView(Button("error detected, reload") {

})

default:
return AnyView(Text("...."))




Kak meHaTb View B 3aBucumocTin oT State?

struct ContentView: View {
@ObservedObject var viewModel: ViewModel
var body: some View {
VStack {
contentView

}
}

@ViewBuilder private var contentView: some View {

switch viewModel.state {

case .loading:
Text("Loading")

case .error:
Button("error detected, reload") {

}

default:
Text("....")




[oTOBMMCS K bonee crnoXHbIM 3agadam

Initial State

.
i « Timers
.

A
X

A r
m Reducer

33



enum Event {
case didLoad(Results)
case didFail(Error)
case fetchNext

}

struct State: Builder {
var batch: Results
var movies: [Movie]
var status: Status
}
enum Status {
case idle
case loading
case failed(Error)

}

struct MoviesView: View {

typealias State = MoviesViewModel
typealias Event = MoviesViewModel.Ev
let context: Context<State, Event>

var body: some View {
List {

ForEach(context.movies.identif
MovieCell(movie: movie).onAp

[oToBUMCS K Bonee cnoxXHbIM 3agadam. [lpnmep

\.1d)) { movie in

t == movie {

etchNext)

34



[oToBUMCS K Bonee cnoxXHbIM 3agadam. [lpnmep

static func reducer(state: inout State, event: Event) {
switch event {
case .didLoad
state
state.s

[(let error):
failed(error)

state.status
}

static var feedback: Feedback<State, Event> {
return Feedback(lensing: { $0.nextPage }) { page in
URLSession. s C

+~h

(page: page)
idLoad)
replace: Event.




[lobaBnm HaBUrayuio

struct QuizzesListView: View {

var body: some View {
NavigationView {
VStack {
Text("Available quizzes")

NavigationLink(destination: SingleQuizView(quiz: "SwiftUI")) {
Text("SwiftUI Quiz")
}

NavigationLink(destination: SingleQuizView(quiz: "Combine")) {
Text("Combine Quiz")

}
}

.navigationTitle("Quizzes Lists")

skyengd



Hasurauunsa ¢ neHuson (lazy) uHnunannsauymen

struct LazyView<Content: View>: View {
let build: () -> Content

init(_ build: @autoclosure @escaping () -> Content) {
.build = build
+

var body: Content {
build()
}
b

struct QuizzesListView: View {
var body: some View {

NavigationLink(destination: LazyView(SingleQuizView(quiz: "Combine"))) {
Text("Combine Quiz")

skyengd



[lobaBnm HaBUrayuio

struct QuizzesListView: View {
@State private var selection: String? =

var body: some View {
NavigationView {

VStack {

NavigationLink(destination: SingleQuizView(quiz: "SwiftUI"),
tag: "SwiftUI",
selection: $selection) { EmptyView() }

NavigationLink(destination: SingleQuizView(quiz: "Combine"),

tag: "Combine",
selection: $selection) { EmptyView() }

Button("SwiftUI Quiz") {
.selection = "SwiftUI"

}

Button("Combine Quiz") {
.selection = "Combine"
+
}

.navigationTitle("Quizzes List")

skyengd



[lo6asnm Hasurayuto: MVVM + koopanHaTop

Coordinator

¥
n

*
>
creates & coordinates _+* triggers I creates
> n

\

updates

...... ViewModel

notifies

» skyeng

39



[lo6baBum HaBUrauymio: KoopgmHaTop

Coordinator

CoordinatorView CoordinatorObject

View ViewModel Model

skyengd



[lo6aBum HaBUraymio: KoopgmnHaTop

class CoordinatorObject: ObservableObject {

@Published var listViewModel: ListViewModel!
@Published var detailViewModel: DetailViewModel?

init() {
.listViewModel = ListViewModel(coordinator: )

}

func open( item: ListItem) .{ /

.detailViewModel = DetailViewModel(item: item, coordinator: )
}

struct CoordinatorView: View { /
@0bservedObject var object: CoordinatorObject
var body: some View {
NavigationView {

ListView(viewModel: object.listViewModel)
.navigation(item: object.detailViewModel) { DetailView(viewModel: $0) }




[lo6aBum HaBUraymio: KoopgmnHaTop

struct ListView: View {
@0ObservedObject var viewModel: ListViewModel

var body: some View {
List(viewModel.items) { item in

Cell(item)
.onNavigation { viewModel.open(item) }

class ListViewModel: ObservableObject, Identifiable {
@Published var items = [ListItem]()
private unowned let coordinator: CoordinatorObject
init(coordinator: CoordinatorObject) {

.coordinator = coordinator

}

func open(_ item: ListItem) {
coordinator.open(item)

}

skyengd



[lo6aBum HaBUraymio: KoopgmnHaTop

enum CoordinatorTab {
case quizzes
case results
case profile

b

class CoordinatorObject: ObservableObject {

@Published var tab = CoordinatorTab.results

@Published var quizzesViewModel: QuizzesViewModel!
@Published var resultsViewModel: ResultsViewModel!
@Published var profileViewModel: ProfileViewModel!

init() {
.quizzesViewModel
.resultsViewModel

.profileViewModel =

b

func switchToQuizzesTab()
.tab = .quizzes

b

QuizzesViewModel(coordinator:
ResultsViewModel(coordinator:
ProfileViewModel(coordinator:

00
struct CoordinatorView: View {

@0bservedObject var object: CoordinatorObject

var body: some View {
TabView(selection: $object.tab) {

QuizzesView(viewModel: object.quizzesViewModel)
.tabItem {

.tag(CoordinatorTab.quizzes)

ResultsView(viewModel: object.resultsViewModel)
.tag(CoordinatorTab.results)
.tabItem {

ProfileView(viewModel: object.profileViewModel)
.tabItem {
.tag(CoordinatorTab.profile)



[lo6aBum HaBUraymio: KoopgmnHaTop

class CoordinatorObject: ObservableObject {
@Published var sheetViewModel: SheetViewModel?
func openSheet(_ info: SheetInformation) {
.sheetViewModel = SheetViewModel(info: info)
+
}

struct CoordinatorView: View {

@0ObservedObject var object: CoordinatorObject

var body: some View {
Text("Quizzes list")
.sheet(item: $object.sheetViewModel) {
SomeSheet(viewModel: $0)
}

skyeng



[lo6aBum HaBUraymio: KoopgmnHaTop

struct QuizzesApp: App {
final class UnauthenticatedCoordinator: NavigationCoordinatable { —

var body: some Scene {
WindowGroup {
MainCoordinator().view() 4+

let stack = NavigationStack(initial: \UnauthenticatedCoordinator.start)

@Root var start = makeStart <=
@Route(.modal) var forgotPassword = makeForgotPassword
@Route(.push) var registration = makeRegistration

func makeRegistration() -> RegistrationCoordinator { S (G mesSerean: Ve 4

return RegistrationCoordinator() L=
} @EnvironmentObject var quizzesRouter: QuizzesCoordinator.Router

@ViewBuilder func makeForgotPassword() -> some View { var E?giz{some e o

ForgotPasswordScreen( )
b }
.navigationBarItems(
trailing: Button("Open quizz") {

@ViewBuilder func makeStart() -> some View { )
todosRouter.route(to: \.openQuiz)

LoginScreen( ) }

¥




[lo6aBum HaBUraymio: KoopgmnHaTop

struct QuizzesScreen: View {
@StateObject var viewModel = QuizzesViewModel()
@EnvironmentObject var quizzesRouter: QuizzesCoordinator.Router

var body: some View {
List {

}
.onAppear {
viewModel.router = quizzesRouter

}

class LoginScreenViewModel: ObservableObject {

var mainRouter: MainCoordinator.Router? = RouterStore.shared.retrieve()

func loginButtonPressed() {
mainRouter?.root(\.authenticated)

¥

skyengd



[loopBegem ntorn

Benomuunn npo MVVM
ong i0S

[locmoTpenu npnmepsl
peannsauun State
Machine Ha SwiftUl n
Combine

[loroBopunu o
NMEIOLLNXCS
CNO>KHOCTSIX
npumeHeHns MVVM

PaccmoTpenu kak
MO>XHO OpraHn3oBaTb

KoopAanHaTop

PaccmoTpenu nogxop ¢
ncnonb3oBaHuem State
Machine



MaTelean »] i0S Dev Survey

«Data Flow Through SwiftUl>> WWDC
CombineFeedback library

«Building a state-driven app in
SwiftUl using state machines> by
Peter Ringset

«Modern MVVM i0S App Architecture
with Combine and SwiftUl>» by Vadim
Bulavin

« Avoiding SwiftUl's AnyView » by
John Sundell

« How to Use the Coordinator Pattern
in SwiftUl>» QuickBird

Stinsen library
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1 twitter: @SlavaSlutsk
Head of mobile platform TIEET @ BB e

LinkedIn: Slava Slutsker

skyeng



