ozoNiech

[To3aboTmca o namaTwu
NPU NCrosfb30BaHUN
Value-tunos

Anekceu TapaH

Ozon Seller iOS, pykoBoguTens rpynnol



OnTMmmnsaumm padoThl

C NMNaMATbIO .
X0t Gbl An Value-Tunos...

ozoNiech



Tl — Value-tun
N NOTNYECKU CYLLECTBYELLb
B eANMHCTBEHHOM 4yucne?

ozoNiech



Poccunckas rasera
https://rg.ru » O6wecrteo » Hayka

oxo Jonnu: Noyemy 25 net Hasag BBENU 3anpeT Ha ...

12 aHB. 2023 r. — BBegeHHbI B 1997 roay NpoTtokon 0 3anpeTe KIIOHUpPOBaHUA

CTaBLUMW OOMNONHEHUEM K EBpOﬂeVICKOﬁ KOHBEHUWU NO rNnpasam 4erioBeka, ABUJ1CH

Tem bonee, Henb3d

ozoNiech



Tl — Value-tun
N NOTNYECKU CYLLECTBYELLb
B eANMHCTBEHHOM 4yucne?

ozoNiech



A 4TO, ecrnu 3aKOHYUTb TBOU
lifetime paHbLLE scope”?

ozoNiech



[Torpysumcsa B Hekonupyemble TUMb!

-~

\_

N

XOTM 3KOHOMUTDbL
namMmsaTb

*

ozoNiech
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KoHKpeTHO 0603Ha4vyaTb
CBOU HaMepPEeHUS B XXU3HU
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AGENDA

O6cyamm CTOMMOCTb «KONUPOBaHUSA»

O6nacTb NPUMEHEHNSA KHEKONUPYEMOCTUY

oewn, no3anmMcTBOBaHHbIE U3 OPYrUX TEXHOOMMA

OBOMIOLNSA «HEKONUPYEMbIX» TUMOB B Swift

OnbIT npumeHeHna NonCopyable’s B Ozon Seller

BbiBOObI M NOTEHUMAN pasBuUTUS

ozoNiech



Memory Management B Swift

MalunHHbIe MHCTPYKUMN

Cratnyeckum MCMOMHSAEMOro Koaa
v Static’s, Constants,
CraTtnyeckum Type’s Metadata
o [laHHble, umetoLyme
AvnHamunyeckuun (hMKCMPOBaHHbIN pasmep
< O6bekTbl, CyLlecTByoLLME
AnHamMmuyeckumn 3a npegenamn 0bnacTu cosgaHms

ozoNiech 10



CTtek. Kaxkabi NOTOK MMeeT COOCTBEHHbIN CTEK

Kak BblaenuTb namMaTb noa Takom MHCTaHC?

struct SomeStruct {
let value: = true
let valuel: = true

}

print(MemoryLayout<SomeStruct>.size)

ozoNiech
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CTtek. Kaxkabi NOTOK MMeeT COOCTBEHHbIN CTEK

ozoNiech

func someFunc() {
let value = SomeStruct()

}

0x100ebb074

; SomeStruct.init()
wl, [sp, #0x16] ;
w9, [sp, #0x16] ;
w8, [sp, #0x17] ;

12



CTtek. Kaxkabi NOTOK MMeeT COOCTBEHHbIN CTEK

func someFunc() {
let value = SomeStruct()

}

0x100ebb074

ozoNiech

; SomeStruct.init()
wl, [sp, #0x16] ;
w9, [sp, #0x16] ;
w8, [sp, #0x17] ;

eweBo! =
a =

13



ozoNiech

A ecnu
3aMeHUTb «Struct»

Ha «Class»?

14



Kyua. Shared’ca mexagy notokamu

4 ) ®

class SomeClass {
let value:
let valuel:

dparmeHTauns namaTu
Heap Object Header Y
Reference Count

print(MemorylLayout<SomeClass>.size)
|sa-Pointer

. <+104>: Dbl 0x100e333b0 ; SomeClass._ _allocating_init() -> SomeClass

ozoNijech 15



Kyua. Shared’ca mexagy notokamu

4 ) ®

class SomeClass {
let value:
let valuel:

dparmeHTauns namaTu
Heap Object Header Y
Reference Count

print(MemorylLayout<SomeClass>.size)
|sa-Pointer

. <+104>: Dbl 0x100e333b0 ; SomeClass._ _allocating_init() -> SomeClass

HepeweBo! “w

ozoNijech 16



ozoNiech

Tak n roe
XpPaHUTb YHUKaNbHbIE

HEKITOHUPYEMBbIE
00bEeKTbI?

17



B cteke? B kyye?

Hanpumep, Struct unn Enum

F NMpobnembi:

KonnpoBaHne 13 Kopobku

ozoNijech

Hanpumep, Class nnu Actor

F NMpobnembil:

OBerS,EI,bI NCMNOoJIb30BaHNA Ky4i

18



ozoNiech

MoxeT BbITb, ncrpaBuUm

npobnemsbl Value-tuna?
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MoxeT BbITb, ncrpaBuUm

npobrnemsb! Value-tuna®?

20



[logoObEM NOoTEeHUMAarnbHbIE KEUCHI

KnoHupoBaHue 6a3oBoro pecypca

HEeBO3MOXHO JIOTU4eCKHA

dannbl

OpaHopas3oBbie 06bEKTHI

Ans B3anMOJENCTBUS
pasnnyHbix API

ozoNiech

AnnapaTtHble
nepndepumnHble
yCTpOuCTBa
(Hanpumep, kamepa)

Mo>XHO 06OoUTUCDH
06e3 KkonnpoBaHus

?

OT1kKka3biBaemMmcsi
OT KONMNPOBaHUM

Nomoraem namartmn?

21



ozoNiech

[TogcMoTpmM naeuku
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Takc, Takc, Takc...

Resource Acquisition Is

Initialization (RAII)

Hanpumep: C++

Linear Types

Hanpumep: Idris

Region-based memory

management

Hanpumep: Cyclone

ozoNijech

Parrot Concurrency
System

Hanpumep: Perl

23



ozoNiech

Borrow Checker!

24



ozoNiech

Rust Borrow Checker!

2006
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R 1,?3} T
19 o
‘,l;‘:@»:hﬂ ,' ._;.: :

Gr+ C# : X
' and python e

—nustuser: W

Whyetﬁ‘s)/(‘pla'”'”g,
NS a5y need =
0 the-bo emory=—

» /"’~.e" OrrOW'CheCke/r-/.- ;

YouTube ° Let's Get Rusty

G 40.8K+ Views ’ g months 230 :
How 10 fight Rust's borrow checker... and win.

f‘ arded with compile tim
*

| ) _
» .“— - e arn how t0 fight borr
g ‘ o
8:29 W» >
¥ _

mmon when writing

Getting pomb
oW checker errors and win ...

Rust. Today we'll le
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BarnaHem Ha Rust!

CKkoMnunupyeTcs nNu Takou Kog?

ozoNiech

String: :from( “hello"
sl

"{s1l}, world!"
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Onepauusa «lNepeaavya npaBa cCOOCTBEHHOCTUY

fn main() {
let sl = ::from("hello");
let s2 = s1;

println!("{sl}, world!");

}

ozoNiech

Move

28



Onepaumns «3aémM» CTPOKM

ozoNiech

fn main
let s = String: :from("hello"
change( &s

II{S}II

fn change(some_string String
some_string.push_str(", world"

Borrowing

29



Onepaumns «3aémM» CTPOKM

© Ewé ogna Heygaua

fn main
let s = String::from("hello"
change( &s

II{S}II

fn change(some_string: &String

some_string.push_str(", world"

ozoNiech

Borrowing

30



Onepauna «M3mMeHeHne No CCbISiKke»

XOTb YTO-TO :)

ozoNiech

fn main

let mut s = String::from("hello"
change(&mut s

fn change(some_string mut String
some_string.push_str(", world"

Inout

31



BnnaHune HeaBHoro «Move» Ha KOHCTPYKUUUN A3bIKa

fn main
let mut v =

for 1 in v

II{}II

ozoNiech
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A rge nydwe?

func main() {
let v = [1, 2, 3]

fn main
let mut v =

Y I for i in v {

print(i)

1
J

Rust Swift

ozoNijech 33



BrninaHne HessBHoro «Borrow» Ha KOHCTPYKUUN A3blKa

fn main
let mut v =

for 1 in &v

II{}II

ozoNiech
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Toro, nmeem

S B
X orro
i£§ W
L.

ozoNiech

[owa 2aHss1 MOHEeTKU Ha NnuLy
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Toro, nmeem

S B
Oorrow
N
b
LA Inout

ozoNiech

[owa 2aHss1 MOHEeTKU Ha NnuLy

[owa nepenan noBapy AeHbIN.
NMoBap sepHyn cpavy

36



Toro, nmeem

«
¢ '@ Borrow
)
L Inout
f“- C
_%: Consume
=~

ozoNiech

[owa 2aHss1 MOHEeTKU Ha NnuLy

[owa nepenan noBapy AeHbIN.
NMoBap sepHyn cpavy

NoBap oraan nuuuy Nowe
Ha nornoLieHue

37
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Swift 5.9

NosiBNneHue
«HEeKOnUpyeMbIX»
Struct u Enum

ozoNiech

struct SomeStruct: ~Copyable {
private var fd:

}

39



Swift 5.9

OTcyTcTBME
BO3MOXHOCTMU
COOTBEeTCTBUSA
NpPOTOKOsam
(kpome Sendable)

* Modern concurrency
- ABI

ozoNiech

extension SomeStruct:

Sendable {}

40



Swift 5.9

HoBble Knw4yeBble
cloBa:

* consume
* consuming
* borrowing

(Consume == Rust’s Move )

ozoNiech

func someFunc( :

let values = [1, 2, 3, 4, 5]

for value 1in

print(values)

}

someFunc(values)

values {

41



Swift 5.9

hH

Y HeKonupyeMmMbIX
TUNOB NOSABUICA
AecTpyKTop!

ozoNijech

struct SomeStruct: ~Copyable {
var field:

consuming func someFunc() {...}

deinit {
print("“Deinit")
Iy
}

func run() {
let someStructInstance = SomeStruct(...)
someStructInstance.someFunc()

let someStructInstancel = SomeStruct(...)

42



Swift 6.0

Tvn: HekKonNupyeMmbIn
NPOTOKON

-

«~Copyable» —
BO3MOXHOCTb,
a He orpaHu4eHue!

N

ozoNiech

protocol Resource: ~Copyable {...}

struct SomeStruct: Resource, ~Copyable {}

struct SomeStructl: Resource {}

43



Y10 3HAYNT «BO3SMOXHOCTb»?

Hekonunpyembiu NMpoTokon

1 1

[ Konupyembin Tvn j [HEKOHMpyeMbIﬁ TMH]

ozoNiech



UTO 3HAYNT «BO3SMOXHOCTb»?

Hekonunpyembiu NMpoTokon

t protocol P: ~Copyabile {...} t

[ Konupyembin Tvn j [HEKOHMpyeMbIﬁ Tunj

structA: P {...} struct A: P, ~Copyable {...}

ozoNiech



Swift 6.0

[Moaaepxka
AxXeHepukoB!

-

NMNopaBnsaem «Copyable»
Ha KaXAaoMm Liare
KOH(popmaHca!

N

ozoNiech

protocol Resource: ~Copyable {}

struct SomeResource: Resource, ~Copyable {}
struct SomeStruct<T: Resource & ~Copyable>: ~Copyable {}

struct SomeSimpleStruct{}

struct Client {
func f<T>(_: consuming T) where T: ~Copyable {}

func someFunc() {

let instance = SomeStruct<SomeResource>()
f(instance)

let instancel = SomeSimpleStruct()
f(instancel)

46



Y10 3HAYNT «BO3SMOXHOCTb»?

Hekonunpyembin [xeHepuk

t struct S<T:. ~Copyable> {...} t

[ Konupyembin T j [ HEKOHMpyeMbIVIT]

ozoNiech



Y10 3HAYNT «BO3SMOXHOCTb»?

Hekonupyembin [IxeHepuK B meTtoae

t func f<T>(_ consuming T) t

where T. ~Copyable> {...}

[ Konupyembin T j [ HeKonupyeMblﬁT]

ozoNiech



(o))
<F

OcHoBHOM
Proposal

ozoNiech



{\\ , é Borrow Borrow 3aHATbL MOHETKMU

lNepepatb onnaty
0
Inout Inout W MONyuYnTh caady

f:‘-

P Move Consume MonyunTe nuuuy
- U CbecTb
o

ozoNijech 50



[TpakTuka!




Knaccuyecknn navnnamH ceTeBoro B3aMMoaencTBUS

dopmmpyem 3anpoc

ozoNiech
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Knaccuyecknn navnnamH ceTeBoro B3aMMoaencTBUS

dopmupyem 3anpoc CoBepluaem 3anpoc
B CETb

ozoNiech
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Knaccuyecknn navnnamH ceTeBoro B3aMMoaencTBUS

dopmmpyem 3anpoc CoBepLuaem 3anpoc ObpabaTtbiBaem
B CETb NOSIyYEeHHbIE JaHHbIEe

ozoNiech



3anpoc
(Request)

He xoTnm, 4YTOObI OOBEKT
3anpoca Mor obITb
NCNONb30BaH NOCre
nepenayn B CETEBOM
nposanaep

ozoNiech

struct 0zonRequest: Encodable {...}
struct OzonResponse: Decodable {...}
struct 0zonModel {...}

struct OzonService: IOzonService {
func fetchData(_ request: 0zonRequest) -> 0zonResponse {
return 0zonResponse(...)

}
}

struct Client {
private let service: IOzonService

init(...) {...}

func someFunc() {
let request =
let response = service.fetchData(request)
let mappedResponse = map(response)

OzonRequest(...)

}

private func map(_ response: 0zonResponse) -> [0zonModel] {
response....map {...}

}

55



3anpoc

(Request)

4 )
[o6asnsem ~Copyable °
K CprKType 3anpoca struct 0zonRequest: Encodable, ~Copyable {
|/||/||/||/| , let payload:

N /

ozoNijech 56



3anpoc

(Request)
®
-
func someFunc() {
let request = 0zonRequest(...)
PeLLIeHMe 1: let response = service.fetchDatal consume request)

noTpebuTb 3anpoc!

let mappedResponse = map(response)

N

ozoNijech 57



3anpoc
(Request)

4 )

struct O0zonRequestWrapper<T: Encodable>: ~Copyable {
private let _value: T

PeLueHMe 2: init(_ value: T) {
nonpO6OBaTb peanM3OBaTb } self._value = value
Hekonupyembin Wrapper :)

var wrapped: T {
consuming get { _value }

N / , y

ozoNijech 58



3anpoc
(Request)

struct OzonService: IOzonService {
func fetchData(_ request: consuming OzonRequestWrapper<OzonRequest>) -> ...

}

struct Client {
private let service: I0OzonService

PeweHue 2:
N UCMoSb3oBaThb €ro :)

intt(...) {...}

func someFunc() {
let request = 0zonRequestWrapper(0zonRequest(...))
let response = service.fetchData(request)

N /

print(request.wrapped)

ozoNijech 59



OTBeT

LN
(Response)
func someFunc() {
let request = 0zonRequestWrapper(0zonRequest(payload: "string"))
let result = service.fetchData(request)
var resultl result
var result2 result
/’ \\ print(address(o: &resultl))
He xoTum, 4tobbl 6onbLLomn IS e e S

MaCCuMB OaHHbIX NMEJ]
BO3MOXHOCTb ObITb
CKOMMpoBaHHbLIM

struct 0zonResponseWrapper<T: Decodable>: ~Copyable {

\\ 4/ private let _value: T

init(_ value: T) {
self. value = value

}

var wrapped: T {
consuming get { _value }

}

ozoNijech 60



OTBeT

(Response)
o
4 )
func someFunc() {
let request = 0zonRequestWrapper(0zonRequest(payload: "string"))
Tenepb «result» let result = service.fetchData(request)
| var resultl = result
He KOI—II/IpyeTCﬂ var result2 result
print(address(o: &resultl))
k / print(address(o: &result2))}

ozoNijech 61



Mapping

XOTunM, YTOoObI Nocne
ManmnuHra gocTtyn

K AaHHbIM ObIn NOrn4yecku
orpaHun4eH

ozoNijech

struct Client {
private let service: IOzonService

RLE( 000 ) Loook

func someFunc() {
let request = 0zonRequestWrapper(0zonRequest(...))
let response = service.fetchData(request)

let mappedResult = map(response)
}

private func map(_ result: consuming OzonResponseWrapper<OzonResponse>) -> ...

62



Also

N

MaccuB n Hekonupyemble
TUMbI

ozoNiech

struct O0zonResponse: ~Copyable {
let values: [0zonResponseEnum]

}

struct 0zonResponseEnum: ~Copyable {
case one
case two
case three

}

AssociatedType anemeHTa
MaccuBa OOIMKeH ObITb
' konupyembIMm!
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Moct GCD —
ModernConcurrency




Mnwem async/

await 00epTKy
ana «GCD-like» SDK

ozoNiech

final class 0zonMapsFacade... {

private init() {}
static let shared = 0zonMapsFacade( )

func geocode(
query:
completion: @escaping (Result<GeocodeResponse,

struct Client... {
func geocode(query:

) async -> CLLocationCoordinate2D? {
awalt withUnsafeContinuation { value in
OzonMapsFacade.shared.geocode(query: query) { result in

switch result {
case .success(let value):
continuation.resume(returning: value.coordinate)

case .fatlure:
continuation.resume(returning: nil)

}

65



[Tpobnemsbl $

~

CheckedContinuation cosepLuaer
NPOBEPKY B paHTanme

_

~

_J

ozoNijech

You must call a «resume» method exactly once on every
execution path throughout the program!!!

~

UnsafeContinuation He gob6aBnsaeT oBepxaa
NpPOBEPKN, HO HeDe3onaceH

_

~

_J
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A 4yTO, ecnu [ob6aBUTL
Compile-Time npoBepKy
ansa UnsafeContinuation?

XoTum BbiI3biBaTb .resume(...) —
nuub pa3s!

67



He pobaBum :(

struct UnsafeContinuation<T, E> where E : Error

continuation konnpyembIu...

ozoNiech
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I HecnpocTa...

struct OzonUnsafeContinuation<T, E> : Sendable, ~Copyable where E: Error {...}

class Client {
let server = Server()

func someMethod() async -> ... {

await withOzonUnsafeContinuation { continuation in
server.get { value in

ozoNiech
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struct OzonUnsafeContinuation<T>: ~Copyable {
private let wrapped: UnsafeContinuation<T,

. init(wrapped: UnsafeContinuation<T, >) {
Peu'leHMe I1p06.l19Mbl. self.wrapped = wrapped
elle ogHa obepTka:) }

consuming func resume(returning: T) {

wrapped.resume(returning: returning)

g J }

ozoNijech 70



struct Client {
func geocode(query: , language: ) async -> CLLocationCoordinate2D? {
(" “\ await withUnsafeContinuation { value in
0zonMapsFacade.shared.geocode(
query: query
) { result in

BepHeMc;I K np“ Mepy: let continuation = OzonUnsafeContinuation(wrapped: value)

switch result {

case .success(let response):
continuation.resume(returning: response.coordinate)

WIN :)

case .failure:
continuation.resume(returning: nil)
\_ J }
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CENERE
npeobpa3oBaHUs
OAaHHbIX




UINT16 > e >[ Data ]—>

Data(bytes: UnsafeRawPointer, count: Int)

ozoNijech 73



UINT16 —»[ UINTS ][ UINTS ]—»[ Data ]—»

Data(bytes: UnsafeRawPointer, count: Int)
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Pointer

|
—»[ UINTS ][ UINTS ]—»[ Data ]—»

Data(bytes: UnsafeRawPointer, count: Int)
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Pointer

|

UINT16 —»[ UINTS ][ UINTS ]—»[ Data ]—»

[Int8](repeating: Int8, count: Int)

Data(bytes: UnsafeRawPointer, count: Int)
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ozoNiech

Taaaak....

I roe a10
NMPUMEHUTL?
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Pointer

l .
UINT1c [ [ UINTS ] [ UINTS ] — [TCP Frame] _ “&

[Ko,u, 3aKpbITUSA =] 00000011 11101000 (Ko,u, onepaumu =)
1000 9 0x8 D
00000011 11101000 (Kop, 3aKpPbITUS =)
9 Data() D

4 )

L )

ozoNijech



[MonesHble AaHHbIe He MoryT
6bITb CKONMPOBaHbI

struct PointerBuffer:|~Copyable {
var pointer = | |(repeating: 0, count: MemorylLayout<
¢opMMPOBal-IMe var payload: Data {
consuming get { Data(bytes: pointer, count: MemorylLayout<

NCXOAOHbLIX OAHHbLIX )

}
nnﬂ TpchnopTHoro func stop(closeCode: = CloseCode.normal.rawValue) {
CbpeﬁMa var pointerBuffer = PointerBuffer()

writeUintl6(&pointerBuffer.pointer, offset: 0, value: closeCode)

write(data: (pointerBuffer).payload, opcode: .connectionClose, completion: {...})

PointerBuffer He xuney nocne
1. Pointer Ha [Int8] notpebneHns AaHHbIX U3 Hero!
2. Convert: Int16 -> [Int8]

1. Convert: [Int8] -> Data
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[locnegHun
NPOAYKTOBLIV
npumepymk!




[larnHaTtop

Boszepartsl

FBO FBS REALFBS

Q Homep otnpasneHus unu 3aseku

3asBku Ha BO3BPAT B nyHkTe BbIgQUM

[Nl Nonyunts BozBPATLI

o o

3arpy3ka 1-o1 CTpaHuubl

ozoNiech

FBO

Boszeparsl

FBS REALFBS

Q Homep otnpasneHus unm 3aseku vy

3asiBku Ha BO3BPAT B nyHkTe BoIgGUM

17 aerycra

Ha cknage Ozon
CoeanHUTENb OLMHKOBAHHDIN Anst
Bo3gyxoBofos 120 mm
1000044093 168 P

Poccusi, 06n. INleHuHrpapckas, p-H
BceBonoxckuit, npombiLLneHHas 30Ha byr...

Yxe y Bac

Iyxoeoi1 wikad ectpaneaembiit ORE
VS45W, 45 cm, 6enoe ctekno, 6 pex...
1000030164 25 041 P

Yxe y Bac

UHayKunoHHas BapoyHas naHens
ORE 130
1000034002 10 519

[l Monyuuts BozBPATSI

o o

Yke y Bac

3arpys3ka 3aBepLueHa

27 aHBapsi

8

24 aHBaps

B

20.12.2023

ﬂ

Bossparsl

FBS REALFBS

1000013439 586 P

Poccus, 196627, r. Cankr-Tetep6ypr, noc.
Lywapsi, w. Mockosckoe, . 177 ctp. A

Eper k Bam
Mepexop, OUMHKOBAHHBIN Al KPYTAIbIX
Bo3ayx0BOAOE 200/160
191670 430 P

Poccus, 196627, r. Cankt-Metepbypr, noc.
Lywapsl, w. Mockosckoe, a. 177 ctp. A

Eper k Bam
Mepexon OUMHKOBAHHBIN AN KPYFAbIX
so3ayxosopos 200/160
191671 430 P

Poccus, 196627, r. CankT-TNetep6ypr, noc.
Lywapel, w. Mockosckoe, a. 177 ctp. A

Eper k Bam

MydpTa nepexopHas ans
BO3/yXOBOAOB OLMHKOBAHHbIX 315 mm
173477 310 P

Poccus, 19 HkT-leTepbypr, noc.
LLywapsi, oBCKOE, . 177 ctp. A

o &

KoHeL KOHTEeHTa 1 KoHel,

CTpaHuLbl
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[TarmHaTop

Boszepartsl

FBS REALFBS

e —

04870837-R9 470 P

Yxe y Bac
Cnue-nepenus ORE BW40PM,
6poH3q, 30M10TOM
298756

3arpyska n-on CTpaHuubl

Boszeparts!

FBS REALFBS
Ha cknage Ozon
Mepexon OLMHKOBAHHLIN ANs KPYrAbIX
Bozgyxoeopos 160/125
304107 350 P

Poccusi, 109440, o6n. MockoBekasi, T.
MywkuHo, w. Sipocnasckoe, . 216

Yike y Bac

IOucbdpyzop nputouHbiit DVS-P 125 mm
04870837-R10 470 P

Yixe y Bac

IOucbpyzop nputouHsbiit DVS-P 125 mm
04870837-R9 470 P

Yke y Bac

Cnue-nepenus ORE BW40PM,
6poH3a, 30n0TOM

298756

@ He ynanock 3arpyautb gaHHbie. Mbl yxxe pabotaem
Hap npo6nemoii. Monpobyitte 06HOBUTL CTPAHULY

WUnu 3anguTe nosxe
O6HoBUTL

o [

Owwnbka 3arpysku

13 nioHs

BosspaTtb!

FBS REALFBS

Mepexopn OUMHKOBAHHbIN AN KPYFAbIX
Bo3pyxoBopos 160/125
304107 350 P

Poccus, 109440, o6n. MockoBckas, T.
MywkuHo, w. ipocnasckoe, a. 216

Yke y Bac

IOucbpysop nputoyHbiin DVS-P 125 mm
04870837-R10 470 P

Yke y Bac

IOucbpysop nputoyHbiint DVS-P 125 mm
04870837-R9 470 P

Yke y Bac
Cnue-nepenus ORE BW40PM,
6poH3a, 30n10ToMN
298756

Yke y Bac

IOucbpysop nputoyHbiit DVS-P 125 mm
04870837- 470 P

o &

YcnewHas 3arpyska n-ou

CTpaHuLbl
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Kak gormkHo pabortaTb

KnuneHT
(aenerar)

ozoNiech

nextPage()

loadMore()

>

completion
(result)
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Kak HacTpouTb

ozoNiech

final class ReturnsListViewModel: IReturnsListViewModel {
let paginator: IPaginator

init(paginator: IPaginator) {
self.paginator = paginator
self.paginator.delegate = self

1. CtaTb generatom narmHaTtopa
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Kak HacTpouTb

o
final class Paginator: IPaginator { 2 narMHaTop COBepLuaeT BbI3OB MeTop'a

private var _page = 0 ,El,eﬂeraTa

private var _lastId = ""
private var _state: PaginatorState = .ready

weak var delegate: IPaginablePresenter?

func nextPage() {

switch _state {
case .ready: ®
extension ReturnsListViewModel: IPaginablePresenter {
func loadMore(
page: , lastld: , _ completion: consuming PaginationHelperCompletionHolder

switch result {
case let .success(newValue):

_page += 1

_lastId = newValue.lastId

_state = newValue.canLoadMore ? .ready :
case .failure:

return

let result = try service.getlList()

} catch {
completion.receive(.fatilure(error))

}

case .end:
return

}
3. Jenerat aéT B ceTb U Bbl3blBaeT

completion no 3aBepLueHnn
paboThbl
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ozoNiech

KnueHT He AoNMXeH Bbi3biBaTb TaKOMU
«completion» Heckonbko pa3!

PUCK UMeTb HEBEPHOE YUCno
3arpy>eHHbIX cTpaHuL!
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Kak ncnpasutb

ozoNiech

struct PaginationHelperCompletionHolder: ~Copyable {
private var completion: ResultCallback<PaginatorModel>

init(completion: @escaping ResultCallback<PaginatorModel>) {
self.completion = completion

}

receive( _
switch result {
case let .success(value):

result: Result<PaginatorModel, Error>) {

case .fatlure(let failure):

1. JoBaBUTb HEKOMNPYEMYIO ODEPTKY
K completion’y
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Kak ncnpasutb

final class Paginator: IPaginator {

delegate?. loadMore(

switch result {

case let .success(newValue):

case .fatlure:
return

2. MHnunanmaumpyem «completion»

BHYTPU NarnHaTtopa

ozoNiech

MNMonbiTKa MHOroKkpaTHOro
Bbl3oBa completion ==

a ﬂ == ® 'completion' consumed more than once
-

L —

extension ReturnsListViewModel: IPaginablePresenter {
func loadMore(

_ completion: consuming PaginationHelperCompletionHolder
) {

let result = try service.getList(...)

completion.receive(.success(.init(...)))
} catch {
completion.receive(.failure(error))

3. BbizoBeM «receive» yepes 06EPTKY,

NosTly4eHHyo n3 «completion»

88



boHyC!

Hekonupyemsble Tunbl +
ModernConcurrency!




Async/Await ceTeBon KINNEHT

extension ReturnsListViewModel: IPaginablePresenter {
func loadMore(

.« ey

_ completion: consuming PaginationHelperCompletionHolder

{

let result = try service.getlList(...)

completion.receive(.success(.init(...)))
} catch {

completion.receive(.fatlure(error))

1. JoBaBuTb «async» ans metoga
nenerarta «loadMore»

ozoNiech

func class AsyncPaginator: IPaginator {

delegate?. loadMore(
page: _page,
lastId: _lastId,
.init { [weak self] result in

2. BbI30B «async» metoga

90



Async/Await ceTeBon KINNEHT

extension ReturnsListViewModel: IPaginablePresenter {
func loadMore(

_ completion: consuming PaginationHelperCompletionHolder

) {

let result = try service.getlList(...)

completion.receive(.success(.init(...)))
} catch {

completion.receive(.fatlure(error))

1. JoBaBuTb «async» ans metoga
nenerarta «loadMore»

ozoNiech

func class AsyncPaginator: IPaginator {

delegate?. loadMore(
page: _page,
lastId: _lastId,
.init { [weak self] result in

2. BbI30B «async» metoga

Closure-based ModernConcurrency...
He nuwume mak:)
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Async/Await ceTeBon KINNEHT

extension ReturnsListViewModel: IPaginablePresenter {
func loadMore(

.« ey

_ completion: consuming PaginationHelperCompletionHolder

let result = try service.getlList(...)

completion.receive(.success(.init(...)))
} catch {

completion.receive(.fatlure(error))

1. JoBaBuTb «async» ans metoga
nenerarta «loadMore»

ozoNiech

HeaBHoe coxpaHeHne «completion»
B Kyde nepep nepegayen ynpasneHus
OPYromy akTopy
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Also: «Compile-time» 3awinTa OT rOHOK B KOHKYPEHTHOW cpeae

public struct PaginationHelperCompletionHolder: ~Copyable, Sendable {
private let completion: @Sendable (Result<PaginatorModel, Error>) ->

ozoNijech 93



MeTpuku!




[TMK BepLUMHBLI CTEKA OT AOCPOYHOro BbidoBa deinit

MpocTas HeKonMpyemasi CTPYKTypa

struct NonCopyableStruct: ~Copyable {
var payload:

consuming func consumingFunc() { }

deinit { print("Deinited \(payload)") }

ozoNiech

MeToa nsmepeHnsa ncnonb3yemMon namsitm

func getStackUsage(sp: UnsafeMutableRawPointer) {
let top = pthread_get_stackaddr_np(pthread_self())
let size = pthread_get_stacksize_np(pthread_self())

print("Thread stack usage: \(top - sp) bytes [\(100 * (top - sp)/size)%]"

Free
sp — 16524000
top — 16f5ac000
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[TMK BepLUMHBLI CTEKA OT AOCPOYHOro BbidoBa deinit

func simulate() {
var helperApproximateStartSP: = .zero
getStackUsage(sp: &helperApproximateStartSP)

Thread stack usage: 1025 bytes [0%]
let instancel = NonCopyableStruct(payload: 1)

instancel.consumingFunc() Deinited 1

, Deinited 2
let instance2 = NonCopyableStruct(payload: 2) . .
instance2.consumingFunc() Deinited 3

. 0,
let instance3 = NonCopyableStruct(payload: 3) Thread stack usage. 1029 bytes [0%]

instance3.consumingFunc()

var helperApproximateEndSP: = .zero
getStackUsage(sp: &helperApproximateEndSP)

HeT Bbiurpbiwa :(  0\@
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A BOT U NMpUYMHa...

o o
struct NonCopyableStruct: ~Copyable {
struct CopyableStruct { var payload:
var payload: deinit {...}
} +

func someFunc() { func someFunc() {
let value = CopyableStruct(payload: 1)

let value = NonCopyableStruct(payload: 1)

}
¥

0x105606e14 <+88>: 0x105606e54 ; NonCopyableStruct.init(...) -> ...
0x100ae2elc <+88>: 0x100aelc54 ; CopyableStruct.init(...) -> ... 0x105606e18 <+92>: w0, [sp, #0x17]
0x100ae2e20 <+92>: x0, [sp, #0x10]
0x100ae2e24 <+96>: x29, x30, [sp, #0x30] 0x105606e24 <+104>: x29, x30, [sp, #0x30]
0x100ae2e28 <+100>: sp, sp, #0x40 0x105606€28 <+108>: sp, sp, #0x40
0x100ae2e2c <+104>: 0x105606e2c <+112>:
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[TMK ncnonb3oBaHUA Ky4n Npu 4OCPOYHOM Bbi3oBe deinit

struct NoCopyableStruct<T>: ~Copyable {
var array: [T]

func simulate() {

let instancel = NoCopyableStruct(value: 1)
instancel.consumingFunc()

init(value: T) {

self.array [T].inlt(
repeating: value, count: 100_000_000
)

let instance2 = NoCopyableStruct(value: 1)
instance2.consumingFunc()

}

let instance3 = NoCopyableStruct(value: 1)
instance3.consumingFunc()

consuming func consumingFunc() {}

OOHoOBREHHaA Hekonupyemasi CTPYKTypa TecTnpyem

ozoNiech
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[TMK ncnonb3oBaHUA Ky4n Npu 4OCPOYHOM Bbi3oBe deinit

Memory

. Duration: 17 sec
High: 792,5 MB
Low: Zero KB

func simulate() {
let instancel = NoCopyableStruct(value:
instancel.consumingFunc()

let instance2 = NoCopyableStruct(value:
instance2.consumingFunc( )

let instance3 = NoCopyableStruct(value:
instance3.consumingFunc()

ozoNiech



[TMK ncnonb3oBaHUA Ky4n Npu 4OCPOYHOM Bbi3oBe deinit

Memory

Memory

Duration: 17 sec Duration: 24 sec

High: 2,26 GB
Low: Zero KB

High: 792,5 MB
Low: Zero KB

~Copyable + consuming Copyable
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[TMK ncnonb3oBaHUA Ky4n Npu 4OCPOYHOM Bbi3oBe deinit

Memory Memory

Duration: 24 sec
High: 2,26 GB
Low: Zero KB

Duration: 17 sec
High: 792,5 MB
Low: Zero KB

~Copyable + consuming Copyable

2 pon. obpalleHuns K namMaTu XupHbin deinit B KOHUE
CtoumocTb 1 «consume» = 15 mc.
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CToMMOCTb ManmnuHra

138

Konnpyembin
Bpemst mannuHra (mc.)

01 1,5

100 10 K. 1 MIH.

ozoNiech

Pa3mep server mogenu: 10 noneun
Pasmep mapped mogenu: 10 nonen

164

Hekonnpyembiu
Bpems mannuHra (mc.)

24 6,3

100 10 K. 1 MIH.
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CToMMOCTb ManmnuHra

138

Konnpyembin
Bpemst mannuHra (mc.)

01 1,5

100 10 K. 1 MIH.

ozoNiech

Pa3mep server mogenu: 10 noneun
Pasmep mapped mogenu: 10 nonen

[lenbta NMKoB NnamMmsTn

164

Hekonnpyembiu
Bpems mannuHra (mc.)

24 6,3

100 10 K. 1 MIH.

(+ 7 KB) (+ 80 KB) (+ 0.1 GB)
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BbiBoabl/
pekoMeHaaumn
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NToru

HeKOI'II/IpyeMbIe TUMbl — 3TO MoBbILLUEHUE MPO3PaA4YHOCTU JTOTMKN KOAa

Compile-Time 3awwmTa KnMeHTa OT HeobayMaHHbIX Laros

C BbIxogom Swift 6 ctano 6onee NpUMEHNMO

MoxxeT nomoub YMEHbLLUNTDb NMUKU NaMATUN Ha Heap

He noMoXeT yMeHbLUEHUIO NKa BepLUnHLI Stack

~Copyable-wrapper MOXeT gaTb OBEPX3, BPEMEHN U NaMSATU

Moka goctatodHo Runtime n Compile-oumnbok

Struct<T>: ~Copyable» + consuming get _
Escaping/non-escaping closures + «consume» 4 MOKA BOJTUT (
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Kyoa aBuraemcs

PeweHue: Coroutine’s _read/ _modify! var descriptor: SomeNonCopyable {

return _descriptor

}

Associated Types B Generic-npoTokonax .
* MNopnpepyka Standard library (konnekumm) ' .
-

* Noncopyable + Sequence

 «Discard self» gna ~Copyable Tmnos ¢ «Non-trivially-destroyed» nonsmm

* [NoBbiweHne npo3padHocTn «underhood»
Hanpumep, «borrowing switch» \

« ~Copyable Tuples
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Cnacumbo!

Anekceun TapaH

Ozon Seller iOS, pykoBoguTenb rpynnbl @alextar04

@alextar04



