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[1p0 MeHA

OonbIT

= 2rogaB KomaHpe AHpeKc bpaysepa v 1T
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. Yto ntobnio

= Konatbca B KMwKax Swift-a
= Yny4ywaTb NPon3BOANTENbHOCTb KOAa
= [lepenncbiBaTb KOA APYrvX KOMaHA

‘!7 HeMm ropycb

= CBOen KomaHpoom
= [loHuMmaHuem Swift Runtime
= YcKopeHunem MobunbHoro baHka
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O yem
MOroBOpPUM

Swift Runtime: YTo noa Kanotom

I noyemy Tak meaneHHo?

KTO 1 KaK Bbl3bIBAeT 3TOT METO/

Kak aTu metoabl paboTator,
NOTEeHUMaNbHbIE NTIOBYLLKA

YTO Mbl caoenanu

/N KaKux pe3ynbraToB 4o6MnnCh

PeKomeHpaumnmu

KaK Bbl MOXeTe Manoin KPoBblO YCKOPUTb
Balle npunoxeHune



Swift Runtime

Swift Runtime



Swift Runtime

Swift Runtime

Memory Management



Swift Runtime

Swift Runtime

Memory Management

Allocations Reference counting




Swift Runtime

Swift Runtime

Memory Management Runtime Type-System

Allocations Reference counting




Swift Runtime

Swift Runtime

Memory Management Runtime Type-System

Allocations Reference counting Casting Generic instantiation




Swift Runtime

Swift Runtime

Memory Management Runtime Type-System

| | i ,
Allocations Reference counting Generic instantiation




OaVH MmeTon

2.37 s 100.0% 0s () v Main Thread 0x17d40b
1.51s 63.8% 1.51s «» > swift_conformsToProtocolMaybelnstantiateSuperclasses

125.00 ms 5.2% 125.00 ms <» > swift_conformsToProtocolMaybelnstantiateSuperclasses



OaVH MmeTon

2.37 s 100.0% 0s () v Main Thread 0x17d40b
1.51s 63.8% 1.51s «» > swift_conformsToProtocolMaybelnstantiateSuperclasses

125.00 ms 5.2% 125.00 ms <» > swift_conformsToProtocolMaybelnstantiateSuperclasses



OaVH MmeTon

static std::pair<const WitnessTable %, bool>
swift_conformsToProtocolMaybeInstantiateSuperclasses/(
const Metadata *const type,
const ProtocolDescriptor =xprotocol,
bool instantiateSuperclassMetadata

)

2.37 s 100.0% 0s () v Main Thread 0x17d40b
1.51s 63.8% 1.51s «» > swift_conformsToProtocolMaybelnstantiateSuperclasses

125.00ms 5.2% 125.00 ms <» > swift_conformsToProtocolMaybelnstantiateSuperclasses



OOVH MeTon

swift_conformsToProtocolMaybeInstantiateSuperclasses



OOVH MeTon

swift_conformsToProtocolMaybeInstantiateSuperclasses

String(describing:)



OOVH MeTon

swift_conformsToProtocolMaybeInstantiateSuperclasses

String(describing:) as? as!



OOVH MeTon

swift_conformsToProtocolMaybeInstantiateSuperclasses

String(describing:) as? as! Base<T: SomeProtocol>



OOVH MeTon

swift_conformsToProtocolMaybeInstantiateSuperclasses



OOVH MeTon

swift_conformsToProtocolMaybeInstantiateSuperclasses



OOVH MeTon

swift_conformsToProtocolMaybeInstantiateSuperclasses

findConformanceWithDy ld

_dyld_find_protocol_
conformance



OOVH MeTon

swift_conformsToProtocolMaybeInstantiateSuperclasses

findConformanceWithDy ld searchInConformanceCache

_dyld_find _protocol_ ConcurrentReadableHashMap
conformance .find ()



OOVH MeTon

swift_conformsToProtocolMaybeInstantiateSuperclasses

Linear scan all

findConformanceWithDy ld searchInConformanceCache CONFOrMances

_dyld_find _protocol_ ConcurrentReadableHashMap
conformance .find ()



OOVH MeTon

swift_conformsToProtocolMaybeInstantiateSuperclasses

findConformanceWithDy ld

_dyld_find_protocol_
conformance
I

0(?)



OOVH MeTon

swift_conformsToProtocolMaybeInstantiateSuperclasses

searchInConformanceCache

ConcurrentReadab leHashMap
. find()
| |

0(?) 0(1)



OaVH MmeTon

swift_conformsToProtocolMaybeInstantiateSuperclasses

Linear scan all
conformances

|
0(n)

findConformanceWithDy Ld searchInConformanceCache

_dyld_find _protocol ConcurrentReadableHashMap
conformance .find ()

| |
0(?) 0(1)



OTKyaa NMHEWHbIVN NOUCK? .app

@ MobileBank.app

7 MobileBank.swiftmodule



OTKyAa NUHENHbIN NOUCK? .app

MBUIConstantsResources.bundle
MBUIFoundationResources.bundle
MBUIModulesResources.bundle
MBWidgetsLocalizationResources.bundle

MeetingAppointmentResources.bundle

. MobiIeBank.app MetalAccountsResources.bundle
— . . - ﬁ X
| MobileBank.swiftmodule MobileBank

MobileBankCoreResources.bundle

MobileBankPersistenceResources.bundle

MobileBankUIResources.bundle

MobileBankUISharedResources.bundle MobileBank
MobileBankUtilsResources.bundle Unix Executable File - 119 GB



OTKyAa NUHENHbIN NOUCK? buHapb

Header

Load Commands

Segment Load 1

Segment Load 2

Data

Segment 1

Section 1 data

Section 2 data

Segment 2

Section 3 data

Section 4 data

Section 5 data

Section n data
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OTKyAa NUHENHbIN NOUCK? buHapb

Header

Load Commands

Segment Load 1

Segment Load 2

Data

Section 1 data

Section 2 data

Segment 1

Section 3 data

Section 4 data

Section 5 data

Segment 2

Section n data

Joknag npo Mach-0O
N HE TONbKO
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S Jjtool2

Mem:
Mem:
Mem:
Mem:
Mem:
Mem:
Mem:
Mem:
Mem:
Mem:
Mem:
Mem:
Mem:
Mem:
Mem:
Mem:
Mem:

OTKyaa NUHENHbIA MOUCK?

-1 /Applications/Stocks.app/Contents/Mac0S/Stocks

OXx100002cad-0x100020304
OXx100020304-0x100020a90
Ox100020a90-0x100021734
Ox100021740-0x100022c28
Ox100022c30-0x100024dc5
Ox100024dc5-0x100026630
Ox100026630-0x100026d54
Ox100026d60-0x100027061
Ox100027064-0x1000274cc
Ox1000274cc-0x100027608
OXx100027608-0x100027668
Ox100027668-0x1000276T8
OXx1000276f8-0x10002776C
OXx10002776Cc-0x100027794
OXx100027794-0x1000277ac
Ox1000277ac-0x100027bb0o
Ox100027bb0O-0x100027ff8

__TEXT
__TEXT
__TEXT

__TEXT.
__TEXT.
__TEXT.
__TEXT.
__TEXT.
__TEXT.
__TEXT.
__TEXT.
__TEXT.
__TEXT.
__TEXT.
__TEXT.
__TEXT.
__TEXT.

.__text (Normal)
.__Stubs (Symbol Stubs)

.__Stub_helper
__const

__objc_methname
__swift5_typeref
__swift5_reflstr
__swift5_fieldmd
__swift5_capture
__swift5_assocty
__swift5_proto
__swift5_types
__swift5_builtin
__swift5_protos
__unwind_info
__eh_frame

(Noxrmal)

__cstring (C-String Literals)

(C-String Literals)

11



OTKyAa NUHENHbIA MOUCK?

S jtool2 -1 /Applications/Stocks.app/Contents/Mac0S/Stocks

Mem:

Mem:

Ox100002cabd-0x100020304

OXx100027668-0x1000276T8

__TEXT.__text (Noxrmal)

__TEXT.__swift5_proto

struct ProtocolConformanceDescriptor {
let ProtocolDescriptor: Int32
let NominalTypeDescriptor: Int32
let ProtocolWitnessTable: Int32
Llet ConformanceFlags: UInt32

12



OOVH MeTon

Linear scan all
conformances

KoHdopmaHcbl B OMHape
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OaH meTon

Linear scan all
conformances

KoHdopmaHcbl B OMHape




OOVH MeTon

Linear scan all
conformances

KoHdopmaHcbl B OMHape

KoHdopmaHcbl cucteMHbIM npoTokonam: Hashab le, Equatab le ..

KOH(opMaHChbI Ballnm NPOTOKoIam

13



C yBennyeHnem
KogoBoW 0a3bl
MPON3BOANTENBHOCTD
oypeT gerpaanpoBaThb

B MobunbHOM baHKe ceinvac
0KoJ10 130 TbicA4Y KOH(OPMAaHCOB
0e3 yyeta gMHAMUYECKNX OMONNOTEK

>$ otool —L MobileBank.app/MobileBank |
grep swift5_proto$ —-A 10
> .. Slze 0x000000000007d34c # = 128211

14



String(describing:)

254.00ms 67.7% O0s v Main Thread 0x17d40b
254.00 ms 67.7% 254.00 ms L& > String.init<A>(describing:)

lIbswiftCore.dylib

15



String(describing:)

254.00ms 67.7% O0s
254.00ms 67.7% 254.00 ms L

O
&

v Main Thread 0x17d40b

> String.init<A>(describing:)

lHbswiftCore.dylib

15



String(describing:)

public init<Subject>(describing instance: Subject) {
self.init()
_print_unlocked(instance, &self)

}

254.00 ms 67.7% 0s v Main Thread 0x17d40b
254.00 ms 67.7% 254.00 ms L& > String.init<A>(describing:)

O
&

lHbswiftCore.dylib
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String(describing:)

swift_conformsToProtocolMaybeInstantiateSuperclasses

String(describing:) as? as! Base<T: SomeProtocol>
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String(describing:)

String(describing:)



String(describing:)

String(describing:)



String(describing:)

String(describing:)



String(describing:)

String(describing:)

as? TextOutput
Streamable
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String(describing:)

String(describing:)

as? TextOutput as?| CustomString
Streamable Convertible
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String(describing:)

String(describing:)

as? TextOutput as?| CustomString
Streamable Convertible

as’?
CustomDebugString
Convertible

17



String(describing:)

as? TextOutput
Streamable

String(describing:)

as?| CustomString

Convertible Convertible

CustomDebﬁgStriﬁg——~

Mirror

17



String(describing:)

as? TextOutput
Streamable

String(describing:)

' as”?
as?| CustomString |
Convertible Cusggﬂegﬁzggiglﬁga

Mirror

v

as’?
CustomReflectable

17



String(describing:)

struct A {}

// CKONbKO pa3 BbizoBeTca swift_dynamicCast?
let description = String(describing: A())

18



String(describing:)

struct A {}

// CKONbKO pa3 BbizoBeTca swift_dynamicCast? l+
let description = String(describing: A())
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String(describing:)

struct A {}

// ckonbko pa3 Bbi3oBeTca swift_dynamicCast? l+
let description = String(describing: A())

@ o
struct A {

let a: Int
}

// ckonbko pa3 Bbi3oBeTcA swift_dynamicCast?
let description = String(describing: A(...))
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String(describing:)

struct A {}

// CcKonbkKO pa3 Bbi3oBeTcs swift_dynamicCast? l+
let description = String(describing: A())

@ o
struct A {

let a: Int ES
}

// cKonbko pa3 Bbi3oBeTca swift_dynamicCast?
let description = String(describing: A(...))
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String(describing:)

struct A {}

// ckonbko pa3 Bbi3oBeTca swift_dynamicCast? l+
let description = String(describing: A())

@ o
struct A {

let a: Int ES
}

// ckonbko pa3 Bbi3oBeTcA swift_dynamicCast?
let description = String(describing: A(...))

as? TextOutput
Streamable

_

as? CustomString
Convertible

18



String(describing:)

struct A {}

// ckonbko pa3 Bbi3oBeTca swift_dynamicCast?
let description = String(describing: A())

struct A {
let a: Int

}

// ckKonbko pa3 Bbi3oBeTca swift_dynamicCast?
let description = String(describing: A(...))

® ©
struct A {
let a: Int
let b: Int
}

// cKonbko pa3 Bbi3oBeTca swift_dynamicCast?
let description = String(describing: A(...))

as? TextOutput
Streamable

_

as? CustomString
Convertible

18



String(describing:)

struct A {}

// ckonbko pa3 Bbi3oBeTca swift_dynamicCast?
let description = String(describing: A())

struct A {
let a: Int

}

// ckKonbko pa3 Bbi3oBeTca swift_dynamicCast?
let description = String(describing: A(...))

® ©
struct A {
let a: Int
let b: Int
}

// cKonbko pa3 Bbi3oBeTca swift_dynamicCast?
let description = String(describing: A(...))

as? TextOutput
Streamable

_

as? CustomString
Convertible

18



String(describing:)

@
struct A {
let a: Int
let b: Int
let ¢c: B
}
struct B {
let c: Int
}

// ckonbko pa3 Bbi3oBeTca swift_dynamicCast?
let description = String(describing: A(...))



String(describing:)

@
struct A {

let a: Int

let b: Int

let ¢c: B
}

14

struct B {

let c: Int

// ckonbko pa3 Bbi3oBeTca swift_dynamicCast?
let description = String(describing: A(...))



String(describing:)

@ o
struct A {

let a: Int

let b: Int

let c: B
}

14

struct B {

let c: Int
}

// ckonbko pa3 Bbi3oBeTca swift_dynamicCast?
let description = String(describing: A(...))

struct A {
var a: Int { 1 }

// ckonbko pa3 Bbi3oBeTcs swift_dynamicCast?
let description = String(describing: A(...))



String(describing:)

@ o
struct A {

let a: Int

let b: Int

let c: B
}

14

struct B {

let c: Int
}

// ckonbko pa3 Bbi3oBeTca swift_dynamicCast?
let description = String(describing: A(...))

O ©
struct A {

var a: Int { 1 } l}
}

// ckonbko pa3 Bbi3oBeTcs swift_dynamicCast?
let description = String(describing: A(...))



as? as!
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as? as!

1.35s 100.0%
1.03s 75.9%
1.03s 75.9%

v MobileBank (4775)
v Main Thread 0x17d40b
> swift_dynamicCast libswiftCore.dylib €

20



as? as!

1.35s 100.0%
1.03s 75.9%
1.03s 75.9%

0s v MobileBank (4775)
O0s m v Main Thread 0x17d40b

1.03 s <» > swift_dynamicCast libswiftCore.dylib €

>60% BpemeHun, yxogaulero Ha swift_conformsToProtocol

20



as? as!

swift_conformsToProtocolMaybeInstantiateSuperclasses

String(describing:) as? as! Base<T: SomeProtocol>
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as? as!

as? as!



as? as!

as? as!



as? as!

as? as!



as? as!

ABHbLIN BbI3OB

as? as!
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as? as!

ABHbLIN BbI3OB

as? as!

AnyHashable
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as? as!

ABHbLIN BbI3OB

as? as!

AnyHashable

_bridgeAnythingNon
VerbatimToObjectiveC
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as? as!

ABHbLIN BbI3OB

as? as'!

AnyHashable

_bridgeAnythingNon
VerbatimToObjectiveC
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as? as!

ABHbIN BbLI3OB

as? as'!

AnyHashable

_bridgeAnythingNon
VerbatimToObjectiveC
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as? as!

ABHbIN BbLI3OB

— as? as! —

AnyHashable

as? _HasCustomAnyHashable
Representation

_bridgeAnythingNon
VerbatimToObjectiveC

22



as? as!

ABHbIN BbLI3OB

as? as!

AnyHashable

~_bridgeAnythingNon
VerbatimToObjectiveC
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as? as!

ABHbIN BbLI3OB

AnyHashab le

_bridgeAnythingNon
VerbatimToObjectiveC

as? _ObjectiveCBridgeable
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as? as!

as? as!
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as? as!

final class

as? as!

23



HeapObject

isa pointer

Reference count [ side table ref

24



HeapObject

isa pointer

Reference count [ side table ref

Instance
an isa
Class Metaclass
§uper _ supe}
isa
Super Super
Class Metaclass
é\uper @ supe} isa
— )
Root Root
Class Metaclass

/

“:super/ ‘t‘ isa |

isa

24



as? as!

final class

as? as!
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as? as!

final class

as? as!

class

25



as? as!

final class

as? as!

class

protocol
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as? as!

final class

as? as!

class

protocol

Opyroe

25



T: SomeProtocol



T: SomeProtocol

653.00 ms 100.0% Os
520.00 ms 79.6% 0s ()
520.00 ms 79.6% Os «<p»

v MobileBank (4775)
v Main Thread 0x17d40b
> swift::_checkGenericRequirements(__swift::__runtime::llvm::

26



T: SomeProtocol

653.00 ms 100.0% 0s v MobileBank (4775)
520.00 ms 79.6% Os m v Main Thread 0x17d40b
520.00 ms 79.6% Os <p > swift::_checkGenericRequirements(__swift::__runtime::llvm::

~30% BpemeHu, yxogsauliero Ha swift_conformsToProtocol
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T: SomeProtocol

swift_conformsToProtocolMaybeInstantiateSuperclasses

String(describing:) as? as! Base<T: SomeProtocol>
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T: SomeProtocol

Base<T: SomeProtocol>



T: SomeProtocol

Base<T: SomeProtocol>



T: SomeProtocol

Base<T: SomeProtocol>



T: SomeProtocol

Base<T: SomeProtocol>

class Test<T: Decodable> {}
let _ = Test<Int>.self
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SomeProtocol

Base<T: SomeProtocol>

class Test<T: Decodable> {}
let _ = Test<Int>.self
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T: SomeProtocol

Base<T: SomeProtocol>

class Test<T: Decodable> {}
let _ = Test<Int>.self

Test class type Metadata

28



T: SomeProtocol

Base<T: SomeProtocol>

class Test<T: Decodable> {}
let _ = Test<Int>.self

Test class type Metadata

struct GenericParameterVector {
TypeMetadata *T;
DecodableWitnessTable T _Decodable;
b

28



T: SomeProtocol

Base<T: SomeProtocol>

class Test<T: Decodable> {}
let _ = Test<Int>.self

Test class type Metadata

v

struct GenericParameterVector {
TypeMetadata *T;
DecodableWitnessTable T _Decodable;

v

swift_conformsToProtocol

Y

28



T: SomeProtocol

NcKNwyeHuns



T: SomeProtocol

NcKNwyeHuns

Obj—-C protocols



T: SomeProtocol

NcKNwyeHuns

Obj—-C protocols

@ _marker protocols

29



T: SomeProtocol. WUcknw4yeHUd



T: SomeProtocol. WUcknw4yeHUd

struct A<T: Decodable> {}

let a = A<Int>()
// HeT BbI3OBA

// swift_instantiateConcreteTypeFromMangledName

30



T: SomeProtocol. WUcknw4yeHUd

struct A<T: Decodable> {}
let a = A<Int>()

// HeT BbI30Ba
// swift_instantiateConcreteTypeFromMangledName

class A<T: Decodable> {}

func make<T: Decodable>() — A<T> {
A<T>()

let a: A<Int> = make()

30
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OTKa3 oT

String(describing:)

(

-5% CcTapTa NpunoxKeHna

Nnn 6onee 100 mc B abcontoTax

32



OTKa3 oT

String(describing:)

Q

\

-5% CcTapTa NpunoxKeHna

Nnn 6onee 100 mc B abcontoTax

nn 6onee 130 mc B abcontoTax
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OTKas oT
String(describing:)

-5% CcTapTa NpunoxKeHna

Nnn 6onee 100 mc B abcontoTax

nn 6onee 130 mc B abcontoTax

Okono 100 mc B abcontoTax

32



OTKa3 oT

String(describing:)

-5% CcTapTa NpunoxKeHna

Nnn 6onee 100 mc B abcontoTax

-12% noAroToBKW rmaBHOM

nn 6onee 130 mc B abcontoTax

- % 3arpy3Kun rnaBHoO

Okono 100 mc B abcontoTax

-30% MHUUManu3aunm sKkpaHa nnartexen

OkKono 35Mc B abcontoTax

32



OonTnmMmmnlauns
DI

3aMeHWUNn KacTbl K NPOTOKOoNam Ha
KacTbl K Kaccam,
He XxpaHum CTpYKTYypbl B DI

-20% cTapTa npunoxeHuna

Nnn 6onee 400 mc B abcontoTax

33



OonTnmMmmnlauns
DI

3aMeHWUNn KacTbl K NPOTOKOoNam Ha
KacTbl K Kaccam,
He XxpaHum CTpYKTYypbl B DI

\

-20% cTapTa npunoxeHuna

Nnn 6onee 400 mc B abcontoTax

nn 6onee 420 mc B abcontoTax

33



OonTnmMmmnlauns
DI

3aMeHWUNn KacTbl K NPOTOKOoNam Ha
KacTbl K Kaccam,
He XxpaHum CTpYKTYypbl B DI

-20% cTapTa npunoxeHuna

Nnn 6onee 400 mc B abcontoTax

-40% NoaroToBKM rNaBHOW

nn 6onee 420 mc B abcontoTax

YCKOPEHNA OTKPbITUA BCEX 9KPAHOB

[1p1 OTKPLITUK 15 3KpaHOB CyMMapPHO
3KoOHOMKUM 6onee 200 mc

33



OTKas
OT as? as!
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OTKas
OT as? as!

OnTumu3saumna DelegatesList
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OptimizedDelegateslList

- O

final public class DelegatesList<T>: Sequence {
private let delegatesHashTable = NSHashTable<AnyObject>.weakObjects()

public func makeIterator() — Array<T>.Iterator {
let delegates = delegatesHashTable.allObjects.compactMap { SO as? T }
return delegates.makeIterator()
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OptimizedDelegateslList

final public class DelegatesList<T>: Sequence {
private let delegatesHashTable = NSHashTable<AnyObject>.weakObjects()

public func makeIterator() — Array<T>.Iterator {
let delegates = delegatesHashTable.allObjects.compactMap { SO as? T }
return delegates.makeIteratoxr()
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OptimizedDelegateslList

final public class DelegatesList<T>: Sequence {
private let delegatesHashTable = NSHashTable<AnyObject>.weakObjects()

public func makeIterator() — Array<T>.Iterator {
let delegates = delegatesHashTable.allObjects.compactMap { $0 as? T }
return delegates.makeIterator()

final public class OptimizedDelegatesList<T>: Sequence {
private var delegates = Atomic<[() — T2I1>([])

public func makeIterator() — Array<T>.Iterator {
delegates.value.compactMap { $SO() }.makeIterator()

35



OTKa3 oT as? as!

Oontumnsauma DelegatesList

36



OTKa3 oT as? as!

¢

Oontumnsauma DelegatesList

10% noaroToBKW rnaBHOroO aKpaHa 1 0Kono
10% 3arpys3Ku rnaBHOro saKpaHa

36



OTKa3 oT as? as!

Oontumnsauma DelegatesList

10% noaroToBKW rnaBHOroO aKpaHa 1 0Kono
10% 3arpys3Ku rnaBHOro saKpaHa

OonTummnsauma ShapKit

36



OnTmMn3aumm B SnapKit



OnTmMn3aumm B SnapKit

public final class ConstraintItem {

internal var layoutConstraintItem: LayoutConstraintItem? {
return self.target as? LayoutConstraintItem
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OnTmMn3aumm B SnapKit

public final class ConstraintItem {

internal var layoutConstraintItem: LayoutConstraintItem? {
return self.target as? LayoutConstraintItem

extension LayoutConstraintItem {
internal func prepare() {
if let view = self as? ConstraintView {
view.translatesAutoresizingMaskIntoConstraints = false

¥
internal var superview: ConstraintView? {
if let view = self as? ConstraintView {
return view.superview

37



OnTmMn3aumm B SnapKit

public final class ConstraintItem {

internal var layoutConstraintItem: LayoutConstraintItem? {
return self.target as? LayoutConstraintItem

extension LayoutConstraintItem {
internal func prepare() {
if let view = self as? ConstraintView {
view.translatesAutoresizingMaskIntoConstraints = false

¥
internal var superview: ConstraintView? {
if let view = self as? ConstraintView {
return view.superview

public class ConstraintMakerRelatable {
internal func relatedTo(...) {
else 1f let other = other as? ConstraintView {

} else if let other = other as? ConstraintConstantTarget {

37



OTKas
OT as? as!

Oontumnsauna DelegatesList

10% noAroToBKK rnaBHOro sKpaHa
N okono 10% 3arpys3Ku rnaBHOro aKpaHa

OonTummnsauma ShapKit

38



OTKas
OT as? as!

Oontumnsauna DelegatesList

10% noAroToBKK rnaBHOro sKpaHa
N okono 10% 3arpys3Ku rnaBHOro aKpaHa

OonTummnsauma ShapKit

CakoHomunm 6onee 100 Mmc nNpu OTPUCOBKE
N CKponne rnaBHom n He cnomanu ABI!

38



OTKas
OT as? as!

Oontumnsauna DelegatesList

10% noAroToBKK rnaBHOro sKpaHa
N okono 10% 3arpys3Ku rnaBHOro aKpaHa

OonTummnsauma ShapKit

CakoHomunm 6onee 100 Mmc nNpu OTPUCOBKE
N CKponne rnaBHom n He cnomanu ABI!

HeaBHad PWT

38



3aMeHa

as’ Ha HeaBHYyW PWT

private func collectParameters<WidgetInput: IHomeWidgetInput >(
from widgets: [WidgetInput]
) — [String] {
widgets.compactMap { widget — String? in
if let provider = widget as? IHomeAnalyticsProvidableWidgetInput,
'provider.analyticsParameters.isEmpty {...}
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3aMeHa as? Ha HeABHyw PWT

private func collectParameters<WidgetInput: IHomeWidgetInput >(
from widgets: [WidgetInput]
) — [String] {
widgets.compactMap { widget — String? in
if let provider = widget as? IHomeAnalyticsProvidableWidgetInput,
'provider.analyticsParameters.isEmpty {...}
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3aMeHa as? Ha HeABHyw PWT

public struct HomeAnalyticsProviding {
public var analyticsParameters: () — [String]

public protocol IHomeWidgetInput: AnyObject {
0O

var analyticsProviding: HomeAnalyticsProviding? { get }

private func collectParameters<WidgetInput: IHomeWidgetInput>( }
from widgets: [WidgetInput]
) — [String] {
widgets.compactMap { widget — String? in
if let provider = widget as? IHomeAnalyticsProvidableWidgetInput,
'provider.analyticsParameters.isEmpty {...}
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3aMeHa as? Ha HeABHYI

private func collectParameters<WidgetInput: IHomeWidgetInput >(
from widgets: [WidgetInput]
) — [String] {
widgets.compactMap { widget — String? in
if let provider = widget as? IHomeAnalyticsProvidableWidgetInput,
'provider.analyticsParameters.isEmpty {...}

PWT

public struct HomeAnalyticsProviding {
public var analyticsParameters: () — [String]

public protocol IHomeWidgetInput: AnyObject {

var analyticsProviding: HomeAnalyticsProviding? { get }

public extension IHomeWidgetInput {
var analyticsProviding: HomeAnalyticsProviding? { nil }
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3aMeHa as? Ha HeABHYI

private func collectParameters<WidgetInput: IHomeWidgetInput >(
from widgets: [WidgetInput]

) — [String] {
widgets.compactMap { widget — String? in

if let provider = widget as? IHomeAnalyticsProvidableWidgetInput,

'provider.analyticsParameters.isEmpty {...}

PWT

public struct HomeAnalyticsProviding {
public var analyticsParameters: () — [String]
public protocol IHomeWidgetInput: AnyObject {

var analyticsProviding: HomeAnalyticsProviding? { et }

public extension IHomeWidgetInput {
var analyticsProviding: HomeAnalyticsProviding? { nil }

public extension IHomeWidgetInput
where Self: IHomeAnalyticsProvidableWidgetInput {
var analyticsProviding: HomeAnalyticsProviding? {
HomeAnalyticsProviding (
analyticsParameters: { self.analyticsParameters })
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3aMeHa as? Ha HeABHYI

private func collectParameters<WidgetInput: IHomeWidgetInput>(
from widgets: [WidgetInput]

) — [String] {
widgets.compactMap { widget — String? in

if let provider = widget as? IHomeAnalyticsProvidableWidgetInput,

'provider.analyticsParameters.isEmpty {...}

PWT

public struct HomeAnalyticsProviding {
public var analyticsParameters: () — [String]
public protocol IHomeWidgetInput: AnyObject {

var analyticsProviding: HomeAnalyticsProviding? { et }

public extension IHomeWidgetInput {
var analyticsProviding: HomeAnalyticsProviding? { nil }

public extension IHomeWidgetInput
where Self: IHomeAnalyticsProvidableWidgetInput {
var analyticsProviding: HomeAnalyticsProviding? {
HomeAnalyticsProviding (
analyticsParameters: { self.analyticsParameters })

39



3aMeHa as? Ha HeABHYI

private func collectParameters<WidgetInput: IHomeWidgetInput>(
from widgets: [WidgetInput]

) — [String] {
widgets.compactMap { widget — String? in

if let provider = widget as? IHomeAnalyticsProvidableWidgetInput,

'provider.analyticsParameters.isEmpty {...}

private func collectParameters<WidgetInput: IHomeWidgetInput >(
from widgets: [WidgetInput]

) — [String] {
widgets.compactMap { widget — String? in

if let parameters = widget.analyticsProviding?.analyticsParameters(),

parameters.isEmpty {...}

PWT

public struct HomeAnalyticsProviding {
public var analyticsParameters: () — [String]
public protocol IHomeWidgetInput: AnyObject {

var analyticsProviding: HomeAnalyticsProviding? { et }

public extension IHomeWidgetInput {
var analyticsProviding: HomeAnalyticsProviding? { nil }

public extension IHomeWidgetInput
where Self: IHomeAnalyticsProvidableWidgetInput {
var analyticsProviding: HomeAnalyticsProviding? {
HomeAnalyticsProviding (
analyticsParameters: { self.analyticsParameters })
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OTKas
OT as? as!

Ontumnsauna DelegatesList

10% noAroToBKK rnaBHOro sKpaHa
n okono 10% 3arpys3Ku rnaBHoOro sKpaHa

OnTummnsauma SnapKit

CakoHomunm 6onee 100 Mmc nNpu OTPUCOBKE
N cKponne rnaBHom n He cnomanu ABI!

HedaBHada PWT
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OTKas
OT as? as!

Ontumnsauna DelegatesList

10% noAroToBKK rnaBHOro sKpaHa
N okoNno 10% 3arpys3Ku rnaBHOro aKpaHa

OnTummnsauma SnapKit

CakoHomunm 6onee 100 Mmc nNpu OTPUCOBKE
N cKponne rnaBHou n He cnomanu ABI!

HedaBHada PWT

CakoHomunm 6onee 30 MC B MOMEHT 3arpy3Ku
CYETOB 1 2% NOArOTOBKKM rNaBHOIo aKpaHa

40



OTKa3 type-
generic-
constraints

¢

-11% cTaprTa

nn okono 220 mc B abcontoTax
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OTKa3 type-
generic-
constraints

:

4

-11% cTaprTa

nn okono 220 mc B abcontoTax

-10% noaroToBKM rnaBHOWM

nu okono 95 mc B abcontoTax

41



Type—-generic—constraints

final class DefaultsStorage<Item: Codable>: Storage {



Type—-generic—constraints

1f let decoded = try? decoder.decode(Item.self, from: object) {

1if let encoded = try? encoder.encode(item) {
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Type—-generic—constraints

final class DefaultsStorage<Item>: Storage {

init(key: StorageKey,
decode: @escaping (JSONDecoder, Data) throws — Item,
encode: @escaping (JSONEncoder, Item?) throws — Data) {...}

func get() — Item? {

1f let object = storage.object(forKey: key) as? Data {
let decoder = JSONDecoder()
if let decoded = try? decode(decoder, object) {

return decoded

func set(_ item: Item?) {

let encoder = JSONEncoder()
if let encoded = try? encode(encoder, item) {
storage.set(encoded, forKey: key)
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Type—-generic—constraints

extension DefaultsStorage where Item: Codable {
convenlience 1nit(
Key: StorageKey,

) |
self.init(
kKey: Key,
decode: { decoder, data 1in
try decoder.decode(Item.self, from: data)
},
encode: { encoder, item in try encoder.encode(item) }
)
}
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Type—-generic—constraints

public typealias TCSCollectionCellContainedView = TCSConfigurableView &
TCSDisableable &

TCSHighligtable &

TCSReusableView &

TCSSelectable

public final class TCSCollectionViewContalnerCellBase<
T: UIView & TCSCollectionCellContalnedView
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Type—-generic—constraints



Type—-generic—constraints

public protocol TCSCollectionCellContainedView: TCSConfigurableView,
TCSDisableable,

TCSHighligtable,

TCSReusableView,

TCSSelectable {}

public final class TCSCollectionViewContainerCellBase<
T: UIView & TCSCollectionCellContainedView
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PeKkomeHgaunin




OTKaxuTecb oT String(describing: )



OTKaxuTecb oT String(describing: )

CTpOoKOBOe Ha3BaHuMe Thna

_typeName(T.self, qualified: false)

// WIN
"\(T.self)"
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OTKaxuTecb oT String(describing: )

CTPOKOBOE Ha3BaHMe TUNa NaeHTudmKaTop TMna
_typeName(T.self, qualified: false) ObjectIdentifier(T.self)
// Wi

"\(T.self)"
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OTKaxuTecb oT String(describing: )

CTpOKOBOE Ha3BaHue Tuna NaeHTudnKaTop Tmna
_typeName(T.self, qualified: false) ObjectIdentifier(T.self)
// Wi

"\(T.self)"

icnonb3ynTe

CustomStringConvertible

"\ (value)"

48



[Tpobnema He TONbKO B NPON3BOAUTENBHOCTY

enum Code: Int {
case unknown = 0
case prime = 1

}

struct X {
var a: Int

}

print(String(describing: BaseErrorCode.prime))
print(String(describing: X(a: 5)))
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[Tpobnema He TONbKO B NPOU3BOAUTENBHOCTY

enum Code: Int {
case unknown = 0
case prime = 1

}

struct X {
var a: Int

}

print(String(describing: BaseErrorCode.prime))
print(String(describing: X(a: 5)))
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[Tpobnema He TONbKO B NPOVU3BOAUTENBHOCTY

enum Code: Int {
case unknown = 0
case prime = 1

}

struct X {
var a: Int

}

print(String(describing: BaseErrorCode.prime))
print(String(describing: X(a: 5)))

SWIFT_REFLECTION_METADATA_LEVEL

All None

> prime > CodAe(rawVaIue: 1)
> X(a: 5) > X()
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CBeanTe
K MUHUMYMY

as?’ as!

CTapaintecb NPOEKTNPoOBaThb
Baw Kop 6e3 dynamicCast-oB

» Ecnu e 6e3 HMX HMKaK, B cny4ae ¢ generic-metogamu Bbl
MOKeTe BOCNOoJ1Ib30BaTbCA TPOKOM ¢ HeaBHo PWT B camom
NPOTOKONE.

= [TOMHWUTEe NPO HaKnaJHble pacxoabl Ha KOHBepPTaLuto value-
TunoB B AnyObject.

= [1pn co3paHnm AnyHashable ToxKe ecTb npoBepKa
Ha KOHOPMaHC NPOTOKONY

= [lepBbili KACT — camMblin TAXKENbIIA.
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B 00NbLUNHCTBE NPUNOXKEHNI GoNnblLLas
yacTb dynamicCast-oB npuxoautcd Ha DI-
hpenmBopK.

» CTaparnTecb cnpPoOeKTnpoBaThb Ball Ko TaK, YToObl
B DI-tbpeinmBopke, Hanpumep, Swinject-e,
PEerucTpmpoBanCb 3aBUCUMOCTU C KNIOYOM METa-TUMOM
Knacca, a He nNpoToKona.

= He peructpupyite CTPYKTYpbl 1 He class-constrained
npoToKosbl B DI-KOHTENHEpE.

ol



Type-
generic-
constrains

36erainTe type-generic-constraint-oB
B Nepeuncnosib3yeMblX KOMMOHEHTaXx

icnonb3yinte ABHbIN NHXEKT PWT B KOHCTPYKTOP B CBA3KE

C convenience init BMecCTO type-generic-constraint-os.

Ecnu oTKasaTbca OT type-generic-constraint-oB He nonyyaeTcs,
CBEAUTE K MUHUMYMY KONNYECTBO NPOTOKONOB, KOTOPbIM

NOJIEH KOHDOPMUTb generic-Tun.
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YCcTpocTBO OMHapA
NPUNOXKEHNS

CnncokK
ONa YTeHUd

bnor
EmergeTools

[=]

EE

[=]

Penosutopui
Swift
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