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PeTpocneKkTuBa

N3MeHaeMoe CoOCTossHue

var state = 0
var mutex = pthread_mutex_t()
pthread _mutex_init(&mutex, nil)

func mutateState(_ closure: (Int)->Int) {
pthread _mutex_lock(&mutex);
defer {

pthread_mutex_unlock(&mutex);
}

state = closure(state)

var state = 0
var lock = NSLock()

func mutateState( closure: (Int)-—>Int) {
lock. lock()
defer {
lock.unlock()
s

state = closure(state)
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PeTpocneKkTuBa

N3MeHaeMoe CoOCTossHue

var state = 0
var mutex = pthread_mutex_t()
pthread _mutex_init(&mutex, nil)

func mutateState(_ closure: (Int)->Int) {
pthread _mutex_lock(&mutex);

defer {
pthread_mutex_unlock(&mutex);
1 var state = 0
state = closure(state) let serialQueue = DispatchQueue(label: "mutateQueue")

func mutateState(_ closure: @escaping (Int)—>Int) {
serialQueue.async {
state = closure(state)
I3

var state = 0
var lock = NSLock()

func mutateState( closure: (Int)-—>Int) {
lock. lock()
defer {

lock.unlock()
¥

state = closure(state)
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PeTpocneKkTuBa

GCD Atomic

final class Atomic<Wrapped> {
private let queue = DispatchQueue(label: "AtomicQueue')
private var _value: Wrapped
var value: Wrapped A
queue.sync { _value }
s

init(value: Wrapped) {
self. value = value:chQueue(label: "mutateQueue")
}

func mutateState(_ closure: @escaping (Int)—>Int) {
func mutate(_ handler: @escaping (Wrapped) —> Wrapped) {
queue.async { [self] ine)
~value = handler( value)
I3

func doSomething() {
queue.async {

// TYyT MOXeT u3MeHATbCa _value

ATOMapHOCTb
CuHXpoHn3auus



PeTpocneKkTuBa
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AKTOpDI

Kapn XblouTtT

YYyeTHbIN B 06n1acT UHPOPMAaTUKK, aBTOP
q3blka NporpaMmMmupoBaHmg Planner u
MOOEeNn aKTOpOB
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AKTOpDI

Swift Concurrency Atomic

actor AtomicActor<Wrapped> {
var value: Wrapped

init(value: Wrapped) {
self.value = value
¥

func mutate(_ handler: (Wrapped) -> Wrapped) A{
value = handler(value)
}

func doSomething() {
// TYT 4ynTaeTcs U u3MeHsietca CTenut
¥

}

// Wlcnonb3oBaHue
let actor = AtomicActor(value: 2)
Task {
await actor.mutate { value in
value + 1
I3

await actor.value
await actor.doSomething()

N3onauuns



AKTOpDI

Swift Concurrency Atomic HaHHble
Onepauunu

actor AtomicActor<Wrapped> { rlpOLl,eCCbl

var value: Wrapped
init(value: Wrapped) {

self.value = value
5

func mutate(_ handler: (Wrapped) —> Wrapped) {
value = handler(value)
I3

func doSomething() {
// TYT uuTaeTcs n usMmeHsetrca Crent
¥

nonisolated func doSomethingOther() {
// 3TOT MeToOd He W30JIMpOBaH Ha akKTope

}

}

// Wlcnonb3oBaHue
let actor = AtomicActor(value: 2)
Task {
await actor.mutate { value in
value + 1
¥

await actor.value
await actor.doSomething()

actor.doSomethingOther() V|3OJ1$IL|,I/I$I
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Oco6eHHOCTU NCNoNIb30BaHUSA

70,00000000

for i in 20...50 {
Task {

_ = calculateFibbonachi(1i) 52 50000000
I3

func calculateFibbonachi(_ number: Int)—> Int {

switch number {

case 1: return 0

case 2: return 1

default:

let numl = await calculateFibbonachi(number - 1)
Al — ' 3lculateFibbonachi(number - 2)

await Task.yield()

35,00000000

Ocb 3HayeHun

17,50000000

0,00000000
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OTcyTcTBUE MHBEpPCUN NPUOPUTETOB

let actor = AtomicActor(value: 0)
for i in 1...30 {
let randomPriority = [TaskPriority.low, .high].randomElement()!
Task(priority: randomPriority) A
await actor.mutate {
print ("PRIORITY: \(Task.currentPriority), VALUE: \(1i)")
return $0 + 1

30
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Oco6eHHOCTU Ncnonb30BaHUA

[Mpo6Gnembl aTOMapPHOCTH

actor NetworkService { currentTask = n1l
var currentTask: URLSessionDataTask? = nil

// cpoenaTtb 3anpoc
func make(request: URLRequest) async —> Data? {
let result = await withCheckedContinuation { continuation in
currentTask = URLSession.shared.dataTask(with: request, UcnonHsaeTcs Oyepenb 3anpocoB
completionHandler: { data, _, _ 1in
continuation.resume(returning: data) make(request:)
})
s

currentTask = nil
return result

}

// OTMEHUTb 3anpoc

func cancelRequest() {
currentTask?.cancel()
currentTask = nil



Oco6eHHOCTU Ncnonb30BaHUA

[Mpo6Gnembl aTOMapPHOCTH

actor NetworkService { currentTask = 1
var currentTask: URLSessionDataTask? = nil

// cpoenaTtb 3anpoc
func make(request: URLRequest) async —> Data? {
let result = await withCheckedContinuation { continuation in
currentTask = URLSession.shared.dataTask(with: request, UcnonHsaeTcs Oyepenb 3anpocoB
completionHandler: { data, _, _ 1in
continuation.resume(returning: data) 1- make(request:)
})
s

currentTask = nil
return result

}

// OTMEHUTb 3anpoc

func cancelRequest() {
currentTask?.cancel()
currentTask = nil



Oco6eHHOCTU Ncnonb30BaHUA

[Mpo6Gnembl aTOMapPHOCTH

actor NetworkService { currentTask = n1l
var currentTask: URLSessionDataTask? = nil

// cpoenaTtb 3anpoc
func make(request: URLRequest) async —> Data? {
let result = await withCheckedContinuation { continuation in
currentTask = URLSession.shared.dataTask(with: request, UcnonHsaeTcs Oyepenb 3anpocoB
completionHandler: { data, _, _ 1in
continuation.resume(returning: data)

})
}

currentTask = nil
return result

}

// OTMEHUTb 3anpoc

func cancelRequest() {
currentTask?.cancel()
currentTask = nil



Oco6eHHOCTU Ncnonb30BaHUA

[Mpo6Gnembl aTOMapPHOCTH

actor NetworkService { currentTask = n1l
var currentTask: URLSessionDataTask? = nil

// cpenaTtb 3anpoc
func make(request: URLRequest) async —> Data? {
let result = await withCheckedContinuation { continuation in

currentTask = URLSession.shared.dataTask(with: request, UcnonHsaeTcsa Oyepepnb 3anpocoB
completionHandler: { data, _, _ 1in
continuation.resume(returning: data) make(request:)
})
} make(request:)

currentTask = nil
return result

}

// OTMEHUTb 3anpoc

func cancelRequest() {
currentTask?.cancel()
currentTask = nil



Oco6eHHOCTU Ncnonb30BaHUA

[Mpo6Gnembl aTOMapPHOCTH

actor NetworkService { currentTask = 2
var currentTask: URLSessionDataTask? = nil

// cpenaTtb 3anpoc
func make(request: URLRequest) async —> Data? {
let result = await withCheckedContinuation { continuation in
currentTask = URLSession.shared.dataTask(with: request, UcnonHsaeTcs Oyepenb 3anpocoB
completionHandler: { data, _, _ 1in
continuation.resume(returning: data) make(request:)

})

} make(request:)
currentTask = nil

return result

}

// OTMEHUTb 3anpoc

func cancelRequest() {
currentTask?.cancel()
currentTask = nil



Oco6eHHOCTU Ncnonb30BaHUA

[Mpo6Gnembl aTOMapPHOCTH

actor NetworkService { currentTask = 2
var currentTask: URLSessionDataTask? = nil

// cpoenaTtb 3anpoc
func make(request: URLRequest) async —> Data? {
let result = await withCheckedContinuation { continuation in
currentTask = URLSession.shared.dataTask(with: request, UcnonHsaeTcs Oyepenb 3anpocoB
completionHandler: { data, _, _ 1in
continuation.resume(returning: data)

})

} make(request:)
currentTask = nil

return result

}

// OTMEHUTb 3anpoc

func cancelRequest() {
currentTask?.cancel()
currentTask = nil



Oco6eHHOCTU Ncnonb30BaHUA

[Mpo6Gnembl aTOMapPHOCTH

actor NetworkService { currentTask = 3
var currentTask: URLSessionDataTask? = nil

// cpoenaTtb 3anpoc
func make(request: URLRequest) async —> Data? {
let result = await withCheckedContinuation { continuation in
currentTask = URLSession.shared.dataTask(with: request, UcnonHsaeTcs Oyepenb 3anpocoB
completionHandler: { data, _, _ 1in
continuation.resume(returning: data)

})

} _ make(request:)
currentTask = nil

return result

}

// OTMEHUTb 3anpoc

func cancelRequest() {
currentTask?.cancel()
currentTask = nil



Oco6eHHOCTU Ncnonb30BaHUA

[Mpo6Gnembl aTOMapPHOCTH

actor NetworkService { currentTask = 3
var currentTask: URLSessionDataTask? = nil

// cpoenaTtb 3anpoc
func make(request: URLRequest) async —> Data? {
let result = await withCheckedContinuation { continuation in
currentTask = URLSession.shared.dataTask(with: request, UcnonHsaeTcs Oyepenb 3anpocoB
completionHandler: { data, _, _ 1in
continuation.resume(returning: data)

})
}

currentTask = nil
return result

}

// OTMEHUTb 3anpoc

func cancelRequest() {
currentTask?.cancel()
currentTask = nil



Oco6eHHOCTU Ncnonb30BaHUA

[Mpo6Gnembl aTOMapPHOCTH

actor NetworkService { currentTask = 3
var currentTask: URLSessionDataTask? = nil

// cpenaTtb 3anpoc
func make(request: URLRequest) async —> Data? {
let result = await withCheckedContinuation { continuation in
currentTask = URLSession.shared.dataTask(with: request, UcnonHsaeTcs Oyepenb 3anpocoB
completionHandler: { data, _, _ 1in
continuation.resume(returning: data)

})
}

currentTask = nil

, return result cancelRequest() - 2

// OTMEHUTb 3anpoc

func cancelRequest() {
currentTask?.cancel()
currentTask = nil



Oco6eHHOCTU Ncnonb30BaHUA

[Mpo6Gnembl aTOMapPHOCTH

actor NetworkService { - nil
var currentTask: URLSessionDataTask? = nil currentTask

// cpenaTtb 3anpoc
func make(request: URLRequest) async —> Data? {
let result = await withCheckedContinuation { continuation in
currentTask = URLSession.shared.dataTask(with: request, UcnonHsaeTcs Oyepenb 3anpocoB
completionHandler: { data, _, _ 1in
continuation.resume(returning: data)

})
}

currentTask = nil

) return result cancelRequest() - 2

// OTMEHUTb 3anpoc

func cancelRequest() {
currentTask?.cancel()
currentTask = nil
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NcnonHutennm
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NcnonHutennm

-y Actor —————— 5 Executor —————p {u}
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Oco6eHHOCTU Ncnonb30BaHUA

NcnonHutennm

protocol Executor {
func enqueue(_ job: consuming ExecutorJob)
s

protocol SerialExecutor: Executor

@available(SwiftStdlib 6.0, x*)
protocol TaskExecutor: Executor



HocTynHble NCNoNTHUTENU

Default Actor Executor Main Actor Executor Global Concurrent Executor

let actor = MyActor() awalj/MalnActor.run { Task/j

await actor.doSomething() ! }



KacToMmHble ucnonHutenun anis aktopoB



UcnonHuTtenu

KacToMmHble ucnonHuTenu anisa aktopoB

final class OperationExecutor: SerialExecutor { actor Storage 1 |
private let queue: OperationQueue private let executor = OperationExecutor()
init() { nonisolated var unownedExecutor: UnownedSerialExecutor {
queue = OperationQueue() executor.asUnownedSerialExecutor()
gueue.maxConcurrentOperationCount = 2 ) ¥
}

func enqueue(_ job: consuming ExecutorJob) {
let unownedJob = UnownedJob(job)

let unownedExecutor = UnownedSerialExecutor(ordinary: self)
queue.addOperation {

unownedJob. runSynchronously(on: unownedExecutor)
s



TnoGanbHbIe aKTOpPbLI



Oco6eHHOCTU Ncnonb30BaHUA

TnoGanbHbIe aKTopbI

public protocol GlobalActor { @ainActor
assoclatedtype ActorType: Actor final class MyService {
static var shared: ActorType { get } /] v
static var sharedUnownedExecutor: UnownedSerialExecutor { get } }

I3

final class MyService A
@ainActor func doSomething() {

@globalActor public final actor MainActor: GlobalActor { \ /] e

public static let shared = MainActor()

public nonisolated var unownedExecutor: UnownedSerialExecutor 1 _ : : _ .
UnownedSerialExecutor(Builtin.buildMainActorExecutorRef()) func/Take(work. @MainActor @escaping () —> Void ) {

; 1

public static var sharedUnownedExecutor: UnownedSerialExecutor {
UnownedSerialExecutor(Builtin.buildMainActorExecutorRef())

s Task {
7
public nonisolated func enqueue(_ job: Unownedlob) { awal}/MalnActor.run 1
_enqueueOnMain(job) , s

+
1 I



Co3aaHve rnodanbHOro aKkropa



Fno6anbHble aKTopbI

Co3paHue rno6anbHOro aKkropa

final class NewThreadExecutor: SerialExecutor { @BackgroundActor
func enqueue(_ job: consuming ExecutorJob) { final class WorkService A
let unownedJob = UnownedJob(job) func makeWork() {
let unownedExecutor = UnownedSerialExecutor(ordinary: self) /] .
Thread.detachNewThread { s
unownedJob. runSynchronously(on: unownedExecutor) I3
s
s
I3

@globalActor actor BackgroundActor: GlobalActor {
static let shared = BackgroundActor()
private let executor = NewThreadExecutor()
nonisolated var unownedExecutor: UnownedSerialExecutor {
executor.asUnownedSerialExecutor()
s

static var sharedUnownedExecutor: UnownedSerialExecutor {
shared.unownedExecutor
I



PacnpepeneHHble aKkTopbl
Distributed actors



PacnpeaneneHHble akTopbl

import Distributed

distributed actor GameService {

/] «un
}

Distributed actors n
rae oHn obutaroT



HacnenoBaHe KOHTEKCTa



Oco6eHHOCTU Ncnonb30BaHUA

HacnepoBaHe KOHTEKCTa

Task {
// QCWHXPOHHBIN KOHTEKCT
I3

Task { @MainActor in
// QCWHXPOHHBIN KOHTEKCT
s

Task { @MainActor 1in
Task {

// TyT cHoBa MainActor
¥

init(
priority: TaskPriority? = nil,
@_inheritActorContext @ _implicitSelfCapture operation: @Sendable @escaping () async —> Success

)

static func detached(
priority: TaskPriority? = nil,
operation: @Sendable @escaping () async —> Success
) —> Task<Success, Failure>



A TakK Ny Hy>KHbl aKTOpPbI?



A TaK NI HY)KHbl aKTopbI?

H nogospeBato, YTO npuecTBne HacToAwmMx MHoroaaepHbix CPU
coenaeT nporpaMmmMmupoBaHmne napansiesibHblX CUCTEM C
Mcnonb3oBaHMEM TPAOULMOHHbLIX MbIOTEKCOB U pa3aenAeMbiX CTPYKTYP
OAaHHbIX CMOXXHbIM 00 HEBO3MOXXHOCTWU, N YTO MMEHHO OOMEH
COOOLLEHNAMU CTAHET OOMUHMPYIOWMM Criocobom pa3paboTKu
napasnnesibHbIX CUCTEM.

[1>xo ApMCTpPOHT (co3paTtenAa A3bika Erlang)



