Mobius 2024 Spring

Swift 5.9: pazbupaem
NHTEPOM N «)KEHNM»
c C++

kaspersky



I_I J1aH 3apava vHTepona

Swift - C++

LlocTynHble nnatdopmbl

i

eference types

eKkyLume orpaHn4yeHn4

HacTtpoika Xcode npoekTa

IleMoHcTpauns



I_I J1aH 3apaya vHTepona

Swift - C++

. HocTtynHble nnatdopmbl

KYLL/E OrpaHNYEeHs
HacTtpoiika Xcode npoekTa

IleMoHcTpaLums



['1naH

LocTynHble nnaTdopMbl



I_I J1aH 3apava vHTepona

Swift - C++

LlocTynHble nnatdopmbl

i

eference types
eKyLLVE OrpaHnYeHns
HacTtpoika Xcode npoekTa

IleMoHcTpauns



['1naH

TekyLime orpaHnyeHns



['1naH

HacTpoika Xcode npoekTa



I_I J1aH 3apaya vHTepona

Swift - C++
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3ajava nHrepona

Swift = Objective-C++ - C++
C++ -2 Objective-C++ =2 Swift



3aaava nHtepona

Swift > Objective-C++ > C++
C++ > Objective-C++-> Swift



Swift 2> C++

namespace S {

std: :vector<std::string> buildVec();

}
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Swift 2> C++ |

std:vector<std:string> S:buildVec()

@implementation objc

+ (NSArray<NSString*>*)buildVec {
const auto v = S::buildVec();

auto ar = [NSMutableArray<NSString*> arrayWithCapacity:v.size()];
for (const auto& s : v)

[ar addObject:[NSString stringWithUTF8String:s.data()]];
return [ar copy];

@end



Objective-C wrapper

@interface objc
+ (NSArray<NSString*>*)buildVec;
@end

// Swift usage
let cppVec = objc.buildVec()

C++ interop
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Objective-C wrapper

@interface objc
+ (NSArray<NSString*>*)buildVec;
@end

// Swift usage
let cppVec = objc.buildVec()

C++ interop 14

namespace S {

std::vector<std::string> buildVec() ;

}

// Swift usage
let cppVec = S.buildVec()




Swift 2 C++

std:vector<std:string> S:buildVec()

public enum S {

public static func buildVec() ->
std.vector<basic_string<Int8, char_traits<Int8>,
allocator<basic_string<Int8, char_traits<Int8>,

allocator<Int8>>,
allocator<Int8>>>>
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Swift 2> C++

std:vector<std:string> S::buildVec()

public enum»sS {

public static func buildVec() ->
std.vector<basic_string<Int8, char_traits<Int8>,
allocator<basic_string<Int8, char_traits<Int8>,

allocator<Int8>>,
allocator<Int8>>>>
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Swift 2 C++

enum «— namespace

/] C++
namespace S {
const int n;

void f():
}
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Swift 2> C++

enum «— namespace

/] C++ /] Swift

namespace S { enum S {
const int n; let n = 5
void f(); func £() {}

} }
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Swift 2 C++

enum «— namespace

/] C++ /] Swift
namespace S { enum S {
const int n; let n = 5
void f(); func £() {}
} }

// Objective-C
@interface S

@property(nonatomic, class, readonly) int n;
+ (void)f;

@end
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Swift 2 C++

std:vector<std:string> S:buildVec()

public enum S {
public static func buildVec() ->

std.vector< ,
allocator< >>

}
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Swift 2 C++

std:vector<std:string> S:buildVec()

public enum S {

public static func buildVec() ->
std.vector<T, allocator<T>>

}
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Swift 2> C++

std:vector<std:string> S::buildVec()

public enum S { template<
class T,
public static func buildVec() -> class Allocator
std.vector<T, allocator<T>> > class vector;

}

std: :allocator<T>
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Swift 2 C++

basic_string<Int8, char_traits<Int8>, allocator<Int8>>

template<
class CharT,
class Traits = std::char traits<CharT>,
class Allocator = std::allocator<CharT>
> class basic_string;
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http://en.cppreference.com/w/cpp/string/char_traits
http://en.cppreference.com/w/cpp/memory/allocator

Swift 2> C++

basic_string<Int8, char_traits<Int8>, allocator<int8>>

template<
class CharT,
class Traits = std::char traits<CharT>,
class Allocator = std::allocator<CharT>
> class basic_string;

// MOXHO
using string = basic_string<char>;
using uléstring = basic_string<charlé_t>;
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http://en.cppreference.com/w/cpp/string/char_traits
http://en.cppreference.com/w/cpp/memory/allocator

Swift 2 C++
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basic_string<Int8, char_traits<Int8>, allocator<Int8>>

template<
class CharT,

class Traits = std::char traits<CharT>,

class Allocator =
> class basic_string;

std::allocator<CharT>

// MOXHO
using string = basic_string<char>;
using uléstring = basic_string<charlé_t>;

// Henb34

using wstring = basic_string<wchar_t>;
using u8string = basic_string<char8_t>;
using ud2string = basic_string<char32_t>;


http://en.cppreference.com/w/cpp/string/char_traits
http://en.cppreference.com/w/cpp/memory/allocator

Swift 2 C++

std.vector<basic_string<int8>> buildVec()

let cppArray = S.buildVec()
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Swift 2 C++

std.vector<basic_string<int8>> buildVec()

let cppArray = S.buildVec() Swift's RandomAccessCollection
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Swift 2 C++

std.vector<basic_string<Int8>> buildVec()

let cppArray = S.buildVec() Swift's RandomAccessCollection
print(cppArray.count, cppArray[0])

for element in cppArray {

}
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Swift 2> C++

std.vector<basic_string<int8>> buildVec()

let cppArray = S.buildVec() Swift's RandomAccessCollection
print(cppArray.count, cppArray[0])

for element in cppArray { map, filter etc.

}

29



for element 1in cppArray {

}
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for element 1in cppArray {

}

DEEP COPY!
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for element 1in cppArray {

}

DEEP COPY!

forEach

cppArray.forEach {
}

(0] ¢
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https://github.com/apple/swift/issues/66158

Swift 2 C++

std.vector<basic_string<Int8>> buildVec()

let swiftArray = Array<String>(cppArray)
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Swift 2> C++

function

/] C++
void printWelcomeMessage(const std::string& name);

/] Swift
printWelcomeMessage("Thomas")
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C++ - class

class Color {
public:
static Color getRandomColor () ;

Colox();

Color(float red, float green,
float blue);

Color(float value);

float red, green, blue;

};

Swift
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C++ - class

class Color { let theEmptiness = Color()
public: let oceanBlue = Color (0.0, 0.0, 1.0)
static Color getRandomColor(); let seattleGray = Color(0.7)
Color();
Color(float red, float green, let color = Color.getRandomColor ()
float blue); print("""
Color(float value); R: \(color.red)
G: \(color.green)
float red, green, blue; B: \(color.blue)

}s )




Swift 2 C++



Swift 2 C++

enum

SSSSSSSSS



Swift 2 C++

enum

SSSSSSSSS




C++ - enum class

enum class E {
One = 1,

};

Swift
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C++ - enum class

enum class E { public enum E : Int32 {
One = 1, case One 1
Two, case Two 2

};




C++ - enum

enum E {
One

};

1,

Swift
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C++ - enum Swift

enum E { public enum E : Int32 {
One = 1, case One = 1
Two, case Two = 2

};




C++ - enum

enum E {
One
Two,

};

1,

Swift

public enum E
case One
case Two

1
2

Int32 {
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C++ - enum Swift

enum E { public struct E : Equatable,

};

One = 1, RawRepresentable {
Two,

public init(_ rawValue:
UInt32)

public init(rawValue:
UInt32)

public var rawValue:
UInt32

}

public var One: E { get }
public var Two: E { get }
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[ lnaTdopmbl



Apple

I0S /tvOS:11.0
mac0S:10.13




Apple

iOS /tvOS: 11.0
macOS: 10.13

Apple Clang 12+




Apple Opyrue OC

I0S /tvOS:11.0 Ubuntu: 18.04
mac0S:10.13 Windows: 10

Apple Clang 12+




Apple Opyrue OC

I0S /tvOS: 11.0 Ubuntu: 18.04
macOS: 10.13 Windows: 10

Apple Clang 12+ Clang: LLVM 11+




[ lnaTdopmbl

Reference Types Imported from C++



Apple Opyrune OC

0S5 /tvOS: 10 16.4 Ubuntu: 18.04
mac0S: 1013 13.3 Windows: 10

Apple Clang 12+ Clang: LLVM 11+




Reference Types

Default:

C++ struct / class =2 Swift struct



struct:
value type

class:
reference type

C++
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struct:
value type

class:
reference type

C++

struct == class

std::shared_ptr
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Reference types

3aronoBouHbI dann <swift/bridging>



Reference types

3aronoBouHbI dann <swift/bridging>

BeuHoxueylwee: SWIFT_IMMORTAL_REFERENCE
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Reference types

3aronoBouHbI dann <swift/bridging>
BeuHoxueylwee: SWIFT_IMMORTAL_REFERENCE

[MpocTo Hebe3onacHoe: SWIFT_UNSAFE_REFERENCE

58



Reference types

CBOW CCbIJTOYHbBIV TUIM

class SharedObject : IntrusiveReferenceCounted<SharedObject> {
public:
SharedObject(const SharedObject&) = delete; // non-copyable

} SWIFT_SHARED_REFERENCE (retainSharedObject, releaseSharedObject) ;
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Reference types

CBOW CCbIJTOYHBIV TUMM

class SharedObject : IntrusiveReferenceCounted<SharedObject> {
public:
SharedObject(const SharedObject&) = delete; // non-copyable

} SWIFT_SHARED_REFERENCE (retainSharedObject, releaseSharedObject) ;

void retainSharedObject(SharedObject*);
void releaseSharedObject(SharedObject*);
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OrpaHnyeHuns

Virtual member functions



OrpaHunyeHns

r-value reference / universal reference: T&&
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OrpaHunyeHns

deleted copy constructor / move-only types
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OrpaHunyeHns

Virtual member functions

/] C++ /] Swift
class A { public struct A {
public:

virtual void f() const; public init()
};

@available(*, unavailable, message:
"virtual functions are not yet
available in Swift")

public func f()
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OrpaHnyeHuns

[HocTynHble TvNbl N3 C++ STL

std::string / std::uléstring



OrpaHunyeHns

HocTynHble Tvnbl n3 C++ STL

std::array
std: :vector



OrpaHnyeHuns

[HocTynHble TvNbl N3 C++ STL

std::map / std::unordered_map
std::set / std::unordered_set
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OrpaHunyeHns

HocTynHble Tvnbl n3 C++ STL

std::optional



OrpaHunyeHns

HocTynHble Tvnbl n3 C++ STL

std: :pair / std+—+tuplte



OrpaHunyeHns

VIcknoyeHnd

*  MOXHO 1cnonb3oBaTb C++ KoA, KOTOPbIN BPOCaET UCKIIOUYEHNS
* HO Heb3s NOBUTb UCKSTtoUeHNS B CBUdTE
* U HEeNb34, YTob C++ ncknoueHns goxognnm oo CendTa, nHadve fatal error

gtView.frame = rootView.bounds Thread 1: Swift runtime failure: unhandled C++ [ Objective-C exception
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OrpaHunyeHns

L1 IaB6noHbl

/] C++

template<typename T>
class A

{
public:

A(T myvar) : _myvar{myvar} {}

private:
T _myvar;

};
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OrpaHunyeHns

L1 IaB6noHbl

/] C++ /] Swift

template<typename T> [/ A<Int>
class A let a = A(D)
{
public:

A(T myvar) : _myvar{myvar} {}

private:
T _myvar;

};
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OrpaHunyeHns

L1 IaB6noHbl

/] C++ [/ Swift

template<typename T> +HA<ERE>
class A teta=A(S)

{
public:

A(T myvar) : _myvar{myvar} {}

private:
T _myvar;

};
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OrpaHunyeHns

LLlaBnoHbI
/] C++ /] Swift
A<int> f(); // A<Int>

let a = ()
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KaK BKTIOUNTDb

Xcode nNpoekT



Kak BKJTIOUMNTDb

Cospgatb Framework target

Product Name: test

Team: None

Organization Identifier: com.kaspersky

Bundle Identifier: com.kaspersky.test

Language: Objective-C

Include Tests
Include Documen

Project: [N SwiftPlusPlus

Embed in Application: 3 SwiftPlusPlus



Kak BKJTIOUMNTDb

Framework public headers

Headers (3 items) #import <Foundation/Foundation.h>
Public (2)
Name //! Project version number for CppQt.
h CppQt.h FOUNDATION_EXPORT double CppQtVersionNumber;
h showQt.h

//! Project version string for CppQt.
FOUNDATION_EXPORT const unsigned char CppQtVersionString[];

#include <CppQt/showQt.h>
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C++ framework

Apple Clang Module Verifier - Options

Enable Module Verifier
Supported Language Dialects
Supported Languages

Yes ¢
gnu17 gnu++20

Swift target
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C++ framework

Apple Clang Module Verifier - Options

Enable Module Verifier
Supported Language Dialects
Supported Languages

Yes ¢
gnu17 gnu++20

Swift target

Swift Compiler - Language

> C++ and Objective-C Interoperability
Swift Language Version
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v C++ [ Objective-C++
C |/ Objective-C



HeMOHCTpaung




VITorm

B Lenom MOXHO Nosb30BaTbCs

HacTpouTb Xcode nNpoekT NpocTo

[TpnoeTca nogoxxaatb napy net, ecnm B C++ APl ncnonesyetcs std::shared_ptr

[pyaeTcs XaaTb CBETNOro byayllero, ecnv B C++ APl ncnonb3ayeTtcd «coBpeMeHHbIN C++»
Koem noteHumanbHbIx ynydwenun Ha WWDC 2024

81



CnpaBo4yHble MaTepmansl

2
1,,

https://gist.github.com/kambala-dec or/3373f2dbaaa?f2abb6c0fb74868271a58
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https://gist.github.com/kambala-decapitator/3373f2dbaaa9f2ab6c0fb74868271a58

Cnacrnbo 3a BHuMaHume!

AHppein OUnMneHKoB Senior iOS dev @kambala_decapitator

lkaspersky



