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[1lpo bawupa

« Pabotaet iOS-pa3paboTumkom 3+ roaa,
2 N3 KoTopbiX — B AHOekc MecceHaxkepe
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[1lpo BnagnmMupa

* Yandex Messenger Team Lead (iOS)

* [lpapoguTtenb peakTUBHOIo ABUraTens
Ha Swift Concurrency

+ 3acrapagerBooxHoBngeTt paboTaTtb
bawwunpa
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[Mpo AHpekc
MecceHp)xep

« JlenaemM KopnopaTmMBHbIN MecceHaXep

* [locTaBngem SDK gnsa gpyrmx komaHp,
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3ayeM HY)XeH HOBbIU

peakKTUBHbIU ABUraTenb
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Tekywunm

MHCTPYMEHTapum
[lenerartbl MoHuTOpPDLI Grand
Central
Dispatch

1 2 3
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Tekywunun
MHCTPYMEHTapum

[leneratbl

1. Weak Typing
2. Jlomatot Single Source of Truth

3. Hert backpressure-mexaHn3sma,
OEeCKOHTPObHbIN BbI30OB METO00B
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Tekywunun
MHCTPYMEHTapum

MoHUTOpPbI

1. HetpeacendHeole

2. Cno)xHopa3sMBaeMble

3. Tlnoxo ctakatotcs co Swift Concurrency

BukTop BpbIKCUH,
Nuclear Reactor Monitoring
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Tekywinn
MHCTPYMEHTapun

final class SomeService {

v P SwiftSenpai-Swift-Concurrency PID 48438
CPU

Grand Central Dispatch

Memory

Energy Impact

1. Callback Hell
Disk
2. CnoxkHo noaaepXuBaTb TpeacendHoOCTb

CYLLHOCTEN

Network

com.apple.root.background-qos (concurrent) 64 Running Blocks, 86 Pending Blocks

3. Thread Explosion

BSXPCCnx:com.apple.frontboard.systemappservices (serial) 1 Pending Bl

com.apple.root.utility-qos (concurrent) 1 Pending Block

com.apple.NSXPCConnection.m-user.com.apple.fontservicesd (serial) 1 Pending Block
com.apple.UIKit.KeyboardManagement (serial) 2 Pending Blocks
com.apple.main-thread (serial) 1 Running Block

com.apple.uikit.eventfetch-thread (5)

Thread 11
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UeM PpuKkcutb

Rx/Combine Pa3Butb Swift
MOHUTOPDI Concurrency

1 2 3
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UeM PUKCcUTb

RxSwift u Combine;
noyemy He UCMOoJb3yeM

«  RxSwift

« Taxénas third-party bubnumoteka
* [lpocCTpaHCTBO A/19 OLLNOOK Npu
paboTe C XoNoAHbIMW NOANUCKAMMU

e Combine:

e TeyeT namMaTb

e Subscribe(on:) n cancel() Ha Concurrent
Queue paloT roHKU, 1 NoanmMcka MoXxeT
oTpaboTaTb NMULLHUK pa3
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UeM PUKCcUTb

[loppobHee o TOM, NovemMy
B NpoekTe He Ob1s10 Rx

BukTop BpbIKCUH,
Nuclear Reactor Monitoring
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UemM PpUKcutb

MOHWUTOPLI: NoYeMY
peLwnnm He pasBmBaTb

1. TpencendHocTb obecnevnBaeTcs
Mopensio A->B->A

2. Swift Concurrency He no3sonser
KOHTPONMNPOBATb NOTOK

3. EcTb puck pasnomatb BCIO NOrUKY
Ha MOHUTOPAX MO MNPUTOXKEHUIO

Main thread

Work thread

Monitor (MT)

cancel

Monitor (WT)

-

event
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YeM PpUKcuTtb

["onbint Swift Concurrency: KnaccHo,
yero He xBaTaeT

1. nOpﬂ,D,OK BbIMOJIHEHNA HE NAPaAHTUPOBAH

2. [lNpobnemHbin AsyncSequence, HET
paboTaolen cea3u one-to-many

3. Hert pPeaKTUBHbIX UHCTPYMEHTOB
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YaMulticast
NMocnepoBaTtenbHas MynbTUKACTUHT Bceé Ha Swift
06paboTKa UBEHTOB oT AsyncSequence Concurrency,
Ha *infinite*- a cnepoBaTesibHO,
NnoanMCYMKOB NONTHOCTbIO
COBMEeCTUMO

1 2 3
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KakK 3aBeCTu peaKTUBHbIN

ABUraTesb
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dPusunka, BOCbMOMU KNacc

Komnpeccop

Conno

Kamepa CropaHm:
BEHTUNATOP AMEPA COpaHnA
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OCHOBHbIe CYLLHOCTHU

1. Multicast<T> (aka Observable)

final class ViewController: UlViewController {

var buttonTapped: Multicast<Void> { final Cl_ast;:/iim\fog?'k{ —
. . - var printTheText: Sink<Void>
2' SI n k<T> (events In pUt) } SRS P e ez Sink { print("HelloWorld button tapped") }
q }
3‘ NOde<T> (aka PUbI ISh Relay) private let buttonTappedNode = Node<Void>.warm() }
. private let viewModel = ViewModel()
4. Duty.KeepeI’ (a ka DISpOSQBag) private let dutyKeeper = Duty.Keeper()
5. CTapT TpaH3aKL|||/]|/|, HOHHMCKa private lazy var button: UlButton = {
let button = UIButton()
7 KOHeU, TpaH3aKL'|MM button.addAction(

UlAction(handler: { [weak buttonTappedNode] in buttonTappedNode?.fire() }),
for: .touchUplnside

)

return button

)

override func viewDidLoad() {
super.viewDidLoad()
var duty = dutyKeeper.start()
duty.bind(buttonTapped, to: viewModel.printTheText)
dutyKeeper.finish(duty: &duty)
}
}
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OCHOBHbIe CYLHOCTH

1. Multicast<T> (aka Observable)

final class ViewController: UlViewController {

var buttonTapped: Multicast<Void> { final class ViewModel {
. . . intTheText: Sink<Void> {
<|> buttonTappedNode.multicast var prin
2' SI nk T (events InpUt) } Sink { print("HelloWorld button tapped") }
3 }
: private let buttonTappedNode = Node<Void>.warm() }
4 private let viewModel = ViewModel()

private let dutyKeeper = Duty.Keeper()

private lazy var button: UlButton = {
let button = UIButton()

button.addAction(

UlAction(handler: { [weak buttonTappedNode] in buttonTappedNode?.fire() }),
for: .touchUplnside

)

return button

)

override func viewDidLoad() {
super.viewDidLoad()
var duty = dutyKeeper.start()
duty.bind(buttonTapped, to: viewModel.printTheText)
dutyKeeper.finish(duty: &duty)
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OCHOBHbIe CYLLHOCTHU

Multicast & Sink

var buttonTapped: Multicast<Void> {
buttonTappedNode.multicast

}

var printTheText: Sink<Void> {
Sink { print("HelloWorld button tapped") }

}
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OCHOBHbIe CYLHOCTH

Multicast & Sink

1. To4Tn HeT nybnnyHoro nHTepdenca

2. [lo oTaenbHOCTM COBCEM He NCMNOJIb3YIOTCA

public final class Multicast<Value: Sendable>: Sendable { }

public final class Sink<Value: Sendable>: Sendable {
public init(priority: TaskPriority = .userlnitiated, send: @escaping Send)

public typealias Send = @Sendable (Value) async -> Void
}
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OCHOBHbIe CYLHOCTH

Multicast & Sink

<<QObserver closure>>

events

Multicast<T> - Sink<T>
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OCHOBHbIe CYLLHOCTHU

1. Multicast<T> (aka Observable)

final class ViewController: UlViewController {

var buttonTapped: Multicast<Void> { final class ViewModel {
. . . intTheText: Sink<Void> {
<> buttonTappedNode.multicast var prin
2' SI nk T (events In pUt) } Sink { print("HelloWorld button tapped") }
3 }
: private let buttonTappedNode = Node<Void>.warm() }
4 private let viewModel = ViewModel()

private let dutyKeeper = Duty.Keeper()

private lazy var button: UlButton = {
let button = UIButton()

button.addAction(

UlAction(handler: { [weak buttonTappedNode] in buttonTappedNode?.fire() }),
for: .touchUplnside

)

return button

)

override func viewDidLoad() {
super.viewDidLoad()
var duty = dutyKeeper.start()
duty.bind(buttonTapped, to: viewModel.printTheText)
dutyKeeper.finish(duty: &duty)
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OCHOBHbIe CYLLHOCTHU

1 . final class ViewController: UIViewController {
var buttonTapped: Multicast<Void> { final cl.ass VieWModgl { .
2 buttonTappedNode.multicast AL T EITER ElLSSUERE |
: } Sink { print("HelloWorld button tapped") }
5 }
3‘ NOde<T> (aka PUbI ISh Relay) private let buttonTappedNode = Node<Void>.warm() }
private let viewModel = ViewModel()
4. private let dutvKeeper = Duty.Keeper()
5.

private lazy var button: UlButton = {
let button = UIButton()

button.addAction(

UlAction(handler: { [weak buttonTappedNode] in buttonTappedNode?.fire() }),
for: .touchUplnside

)

return button

)

override func viewDidLoad() {
super.viewDidLoad()
var duty = dutyKeeper.start()
duty.bind(buttonTapped, to: viewModel.printTheText)
dutyKeeper.finish(duty: &duty)
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OCHOBHbIe CYLHOCTH

Node

Node<T>

Multicast<T> Sink<T>
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public final class Node<Value: Sendable>: Sendable {

OCHOBHbIe public var sink: Sink<Value>
public var multicast: Multicast<Value>
CYLLHOCTMU
public static func warm(
Node reply: UInt32 = 0,
priority: TaskPriority = .userlnitiated,

gage: Int? = 100
) > Node<Value>

public static func cold(
duty: inout Duty,
reply: UInt32 = 0,
priority: TaskPriority = .userlnitiated,
gage: Int? = 100
) > Node<Value>

@Sendable public func send(_ value: Value)

}
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OCHOBHbI€e CYLWHOCTMU Module 1
Node Chaining
Module 1 Module 1 g Node
events
Node : Node —

Node
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OCHOBHbIe CYLLHOCTHU

Hot & Cold Nodes

Node Node

dutyKeeper.finish(duty:

-~
-~ -~
-~ ~~
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OCHOBHbIe CYLLHOCTHU

1 . final class ViewController: UIViewController {
var buttonTapped: Multicast<Void> { final cl.ass VieWModgl { .
2 buttonTappedNode.multicast AL T EITER ElLSSUERE |
: } Sink { print("HelloWorld button tapped") }
5 }
3‘ NOde<T> (aka PUbI ISh Relay) private let buttonTappedNode = Node<Void>.warm() }
private let viewModel = ViewModel()
4. private let dutvKeeper = Duty.Keeper()
5.

private lazy var button: UlButton = {
let button = UIButton()

button.addAction(

UlAction(handler: { [weak buttonTappedNode] in buttonTappedNode?.fire() }),
for: .touchUplnside

)

return button

)

override func viewDidLoad() {
super.viewDidLoad()
var duty = dutyKeeper.start()
duty.bind(buttonTapped, to: viewModel.printTheText)
dutyKeeper.finish(duty: &duty)
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OCHOBHbIe CYLLHOCTHU

2.
3.
4. Duty.Keeper (aka DisposeBag)

5. CTapT TPaH3aKUunn, noanmncka
"N KOHEL TPpaH3aKLUNn

final class ViewController: UlViewController {

var buttonTapped: Multicast<Void> { final cl.ass VieWMOd?I { .
buttonTappedNode.multicast AL T EITER ElLSSUERE |
} Sink { print("HelloWorld button tapped") }
}
private let buttonTappedNode = Node<Void>.warm() }

private let viewModel = ViewModel()
private let dutyKeeper = Duty.Keeper()

private lazy var button: UlButton = {
let button = UIButton()
button.addAction(
UlAction(handler: { [weak buttonTappedNode] in buttonTappedNode?.fire() }),
for: .touchUplnside
)

return button

)

override func viewDidLoad() {
super.viewDidLoad()
var duty = dutyKeeper.start()
duty.bind(buttonTapped, to: viewModel.printTheText)
dutyKeeper.finish(duty: &duty)
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OCHOBHbIe CYLLHOCTHU

Duty. Keeper & Duty

Duty. Keeper

XpaHI/IT BCe 3alryLlieHHblie MNoannckKn

Duty

XPaHWUT eLLé He 3anyLLeHHble
NoANMUCKU B CTEKE
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OCHOBHbIe CYLHOCTH

Kak paboTaeT nognucka

var duty = dutyKeeper.start()

start
Duty.Keeper = ﬁ

Duty
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OCHOBHbIe CYLHOCTH

Kak paboTaeT nognucka

duty.bind(buttonTapped, to: viewModel.printTheText)

Multicast
é bind(multicast:sink:) > Token
Duty
Sink
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OCHOBHbIe CYLHOCTH

Kak paboTaeT nognucka

Token Token Token




Anupexc L) 360

OCHOBHbIe CYLLHOCTHU

Kak paboTaeTt noanncka

dutyKeeper.finish(duty: &duty)

7“0/(@/7 O\Le(\
A finish(duty:)
| Duty.Keeper
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OCHOBHbIe CYLLHOCTHU

Ctek B Duty

final class ViewModel {
1.Hopbl cospatoTcs vepes .cold let isActiveNode: Node<Bool>
MHTepdeNC BHYTPM init let numbersNode: Node<Int>
2.[1o6aBnaoTCA NOANUCKM o

init(

3.I'ne-To CHapy>u Bbi3blBAETCS isActiveSink: Sink<Bool>,
keeper.finish(duty:) numbersSink: Sink<Int>,
4. AKTUBMpPYeETCS nognmcka ons duty: inout Duty
numbers ) {
s A isActiveNode = Node.cold(duty: &duty)
rbUlEr oS e eyt Al Lok numbersNode = Node.cold(duty: &duty)

isActive

6.MNporpesatoTca HoAbl:
numbersNode n isActiveNode duty.bind(isActiveNode.multicast, to: isActiveSink)

7.Mbl He NPOAON6aN NBEHTHI & duty.bind(numbersNode.multicast, to: numbersSink)
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OCHOBHbIe CYLLHOCTHU

1. Multicast<T> (aka Observable)
2. Sink<T> (events input)

3. Node<T> (aka PublishRelay)

4. Duty.Keeper (aka DisposeBag)

5. CTapT TPaH3aKUunn, Noarnnmcka
"N KOHEL, TPpaH3aKLUNn

final class ViewController: UlViewController { final class ViewModel {
var buttonTapped: Multicast<Void> { var printTheText: Sink<Void> {
buttonTappedNode.multicast

Sink { print("HelloWorld button tapped") }
} }
’
private let buttonTappedNode = Node<Void>.warm()
private let viewModel = ViewModel()
private let dutyKeeper = Duty.Keeper()

private lazy var button: UlButton = {
let button = UIButton()

button.addAction(

UlAction(handler: { [weak buttonTappedNode] in buttonTappedNode?.fire() }),
for: .touchUplnside

)

return button

30

override func viewDidLoad() {
super.viewDidLoad()
var duty = dutyKeeper.start()
duty.bind(buttonTapped, to: viewModel.printTheText)
dutyKeeper.finish(duty: &duty)

}
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OCHOBHbIe CYLHOCTH

Cxema
Inputs Outputs Inputs Outputs

ViewController ViewModel
buttonTappedMulticast printTheTextSink
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OCHOBHbIe CYLLHOCTHU

OObLwaga cxema

Inputs Outputs

Object A

Inputs Outputs
Object B
Inputs Outputs

ObjectC —
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OrpaHuyeHus

IBEHTbI AYT CTPOro oguH 3a
opyrmm

Sink<String> { value in
try? await Task.sleep(nanoseconds: 10 * nanosecsInSecond)
print(value)

}

Sink<String> { value in
Task |
try? await Task.sleep(nanoseconds: 10 *x nanosecsInSecond)
print(value)

by
}
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OrpaHuyeHus

Jlyylie Bceé genatb Yepes .cold

final class ViewModel {
let isActiveNode: Node<Bool>
let numbersNode: Node<Int>

init(
isActiveSink: Sink<Bool>,
numbersSink: Sink<Int>,
duty: inout Duty

) {
isActiveNode = Node.cold(duty: &duty)
numbersNode = Node.cold(duty: &duty)

duty.bind(isActiveNode.multicast, to: isActiveSink)
duty.bind(numbersNode.multicast, to: numbersSink)
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OrpaHuyeHus

HeT BpeMeHHbIX NoAnncoK™

final class Foo {
var dutyKeeper: Duty.Keeper? = Duty.Keeper()

func makeTemporarySubscribtions() {
guard var duty = dutyKeeper?.start() else { return }
// make subscribtions

}

func unsubscribe() {
dutyKeeper = nil
dutyKeeper = Duty.Keeper()
s
s
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A YTO C onepatopamu?
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OHM eCTb!
Ho eCTb HI0OAQHC
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Swift Concurrency
(noka)
He NoUT NopaaoK

Custom Actor Executors Custom Task Executors
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let nodel = Node<Int>.warm()
let node2 = Node<Int>.warm()
let sink = Sink<(Int, Int)> { print($0, $1) }
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let castl = nodel.cast()
.prepend(0)

let cast2 = node2.cast()
.map { value in
try? await Task.sleep(nanoseconds: 100 * nanosecsInSecond)
return value

¥
.prepend(0)

Cast.combinelLatest(castl, cast2)
.bind(duty: &duty, to: sink)

node2.send(10)
nodel.send(100)
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Y10 Mbl OXXnpganu YT0 nonyumnnum

0.0 de2 d(10) 0.0
nodeZ.sen

0 10 nodel.send(100) 100 ©

100 10 100 10
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Bce latest onepaTopbl

nonyymnmco
MEepPTBOPOXAEHHbIMU W
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YTO Mbl NOHANU

NMnucatb peakTUBHO Ha Jdenatb 3TO € async Ham ecTb, Hag yem
Swift Concurrency onepartopamMm MOXXHO, pa6oTtaTb
MO)XXHO HO 60J1bHO

1 2 3
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Y10 A0/HKHDI ObiNN

NMNOHATD Bbl
[MpobyiTe HOBbIE Odenutecb CBOUM NMpuxopgute B
UHCTPYMEHTbI OMnbITOM AUCKYCCUOHHYIO

30HY noob6waTbcs

1 2 3
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HO JTO0 ViRE

COBCEM,IPYTAA HCTOPHAR
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KOHTaKTbl U1 CCbIJIKMU

@JoelColbeck

Bbawunp ApcnaHanues
iOS pa3paboTumk

Anpekc MecceHpxxep

@Vladimir_Borodko

Bnapumup bopoabko
iOS Team Lead

AHpekc MecceHpxxep

NcxopHUKHU



