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ABTOMaTU4yeckoe yripaBrieéHne nNnamsAaTbio

Reference counting Tracing GC

WeakReference
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Kotlin/JVM
e java.lang.ref. WeakReference
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“Cnaoble’” ccbINkKu

g

Kotlin/Native
e kotlin.native.ref. WeakReference

Swift

e weak

My TECH

Kotlin/JVM
e java.lang.ref. WeakReference
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https://developer.android.com/reference/java/lang/ref/WeakReference
https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.native.ref/-weak-reference/

“Cnaoble’” ccbINkKu

g

Kotlin/Native
e kotlin.native.ref. WeakReference

My TECH

 Nots N

In systems that use garbage collection, weak pointers
are sometimes used to implement a simple caching
mechanism because objects with no strong references
are deallocated only when memory pressure triggers

garbage collection. However, with ARC, values are
deallocated as soon as their last strong reference is
removed, making weak references unsuitable for such

a purpose. /

39


https://docs.swift.org/swift-book/documentation/the-swift-programming-language/automaticreferencecounting/#Weak-References

Punococdusn Kotlin

/Kotlin KPYTUTCSA BOKPYr TOro, 4tobbl ... paspbiB mexay GusHec-
FIOMUKOW 1 TEM KaK BbIFMSANT KOJ MaKCUManbHO COKPaTUT. PomaH Enunsapos

yripaeneHme namsaTbio - 9TO LEPEeMOHUS ... HUKaKoro Mpo yrnpasrneHne namsaTbio,
OTHOLLEHUS K peluaemMon busHec 3agaye ... He UMeeT.
P A BbIGop anroputma GC

Llenb - YMEHbLWUTb LEEPEMOHMIO, ... MPOrPaMMMUCT [OMKEH cpunocodputo A3bika Kotlin.
AymMaTb O 3aflaue U TONbKO O Hell, BC& ocTanbHOe NULLHee, W
Hallla 3a4a4a, Kak MakCUMyM, - 3TO JILLHEE YCTPaHMUT.

\_ %

E TECH *MHTepBbIO Ans kaHana Mobile Developer 40


https://www.youtube.com/watch?v=PlykPBtsL8E&t=1861s

Xun3HeHHbIN npouecc Swift oobekTa

[ Live Nstrong refs

[ Deiniting ]\hasunowned refs

[ Deinited Ns weak refs & side table
[ Freed Nside table

[ Dead ]

sjel yeam ou

SJaJ paumoun g yeam ou

My TECH "



Xun3HeHHbIN npouecc Swift oobekTa

[ Live ] no strong refs
[ Deiniting ] has unowned refs
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= s | Freed |
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https://www.youtube.com/watch?v=ppm--5VtGfI&t=1076s

JKCNepuMeHTbI

@
%
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TecTOBbIN CTEHA

interface KotlinInterface

abstract class KotlinAbstractClass
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My TECH
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TecTOBbIN CTEHA

interface KotlinInterface

abstract class KotlinAbstractClass

12

My TECH

g class Swift_Kinterface: Kotlinlnterface {
init() {
("Swift_Klnterface init >")
}
deinit {
("Swift_Kinterface deinit <")

}

}
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TecTOBbIN CTEHA

interface KotlinInterface

abstract class KotlinAbstractClass

My TECH

class Swift KAbstractClass: KotlinAbstractClass {
override init() {
super.init()
("Swift_KAbstractClass init >")

}

deinit {
("Swift_KAbstractClass deinit <")

46



TecTOBbIN CTEHA

interface KotlinInterface class Swift_Class {

init() {

abstract class KotlinAbstractClass ("Swift_Class init >")

}
deinit {
("Swift_Class deinit <")

}

}

12
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TecTOBbIN CTEHA

interface KotlinInterface

abstract class KotlinAbstractClass

12

My TECH

build.gradle.kts

*Monitor GC performance 48



https://kotlinlang.org/docs/native-memory-manager.html#monitor-gc-performance

JKcnepumeHT #1

01
(">>> BEGIN")

Swift_Class()
Swift_Klnterface()

Swift_ KAbstractClass()

(||<<< EN Dll)

My TECH
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JKcnepumeHT #1

() { >>> BEGIN
(">>> BEGIN") Swift_Class init >
Swift_Class deinit <
) Swift_Klnterface init >
Sw!ﬁ—CIaSS() Swift_Klnterface deinit <
Swift_Kinterface() [INFOJ[gc][tid#6188583][0.000s] Adaptive GC scheduler initialized
Swift_ KAbstractClass()

[INFO][gc][tid#6188583][0.000s] Parallel Mark & Concurrent Sweep GC initialized
("<<< END") Swift_KAbstractClass init >
<<<END




JKCcnepnmMeHT #1

func test() { >>> BEGIN
(">>> BEGIN") Swift_Class init >
Swift Class deinit <

) Swift_Klnterface init >
Sw!ﬁ—CIaSS() Swift_Klnterface deinit <
Swift_Kinterface() [INFOJ[gc][tid#6188583][0.000s] Adaptive GC scheduler initialized
Swift_ KAbstractClass()

[INFO][gc][tid#6188583][0.000s] Parallel Mark & Concurrent Sweep GC initialized
("<<< END") Swift_KAbstractClass init >
<<< END




JKCcnepnmMeHT #1

func test() { >>> BEGIN
(">>> BEGIN") Swift_Class init >
Swift Class deinit <

Swift Klinterface init >

Swift_Class() Swift_Kinterface deinit <

Swift_Kinterface() [INFOJ[gc][tid#6188583][0.000s] Adaptive GC scheduler initialized
Swift_ KAbstractClass()

[INFO][gc][tid#6188583][0.000s] Parallel Mark & Concurrent Sweep GC initialized
("<<< END") Swift_KAbstractClass init >
<<< END




JKCcnepnmMeHT #1

func test() { >>> BEGIN

(">>> BEGIN")

Swift:CIass deinit <

Swift=KInterface init >

Swift_Klnterface deinit <

[INFO][gc][tid#6188583][0.000s] Adaptive GC scheduler initialized

Swift_Class()
Swift_Klnterface()

Swift_ KAbstractClass()
[INFO][gc][tid#6188583][0.000s] Parallel Mark & Concurrent Sweep GC initialized

Swift KAbstractClass init >

<<< END

(|l<<< EN Dll)

vy TECH 53



JKCcnepnmMeHT #1

func test() { >>> BEGIN

(">>> BEGIN")

Swift:CIass deinit <

Swift=KInterface init >

Swift_Klnterface deinit <

[INFO][gc][tid#6188583][0.000s] Adaptive GC scheduler initialized

Swift_Class()
Swift_Klnterface()

Swift_ KAbstractClass()
[INFO][gc][tid#6188583][0.000s] Parallel Mark & Concurrent Sweep GC initialized

Swift KAbstractClass init >

<<< END

(|l<<< EN Dll)

My TECH o4



JKCcnepnmMeHT #1

func test() { >>> BEGIN

(">>> BEGIN")

Swift:CIass deinit <

Swift=KInterface init >

Swift_Klnterface deinit <

[INFO][gc][tid#6188583][0.000s] Adaptive GC scheduler initialized

Swift_Class()
Swift_Klnterface()

Swift_ KAbstractClass()
[INFO][gc][tid#6188583][0.000s] Parallel Mark & Concurrent Sweep GC initialized

Swift KAbstractClass init >

<<< END

(|l<<< EN Dll)

[INFO][gc][tid#6189073][60.028s] Epoch #6: Finalization is done [...]

Swift KAbstractClass deinit <

vy TECH 55



JKCNnepuMeHT #2

func test() { >>> BEGIN

(">>> BEGIN") Swift_Class init >
Swift_Class deinit <

) Swift_Klnterface init >
Sw!ﬂ—CIaSS() Swift_Klnterface deinit <
Swift_Klnterface() [INFOJ[gc][tid#6188583][0.000s] Adaptive GC scheduler initialized
// Swift KAbstractClass()

[INFO][gc][tid#6188583][0.000s] Parallel Mark & Concurrent Sweep GC initialized
("<<< END") Swift_KAbstractClass init >
<<< END

[INFO][gc][tid#6189073][60.028s] Epoch #6: Finalization is done [...]
Swift KAbstractClass deinit <




JKcnepumeHT #3

fun runGC() {
printin("K/IN GC RUN")

kotlin.native.runtime.GC.collect()

E TECH *GC - Kotlin Programming Language 57



https://kotlinlang.org/api/latest/jvm/stdlib/kotlin.native.runtime/-g-c/

JKCcnepumMeHT #3

func test() { >>> BEGIN

(">>> BEGIN") Swift_Class init >
Swift_Class deinit <

Swift_Kinterface init >
Swift_Class() Swift_Klnterface deinit <
Swift_Klnterface() [INFO][gc][tid#6236286][0.000s] Adaptive GC scheduler initialized
Swift KAbstractClass() | ...
[INFO][gc][tid#6236286][0.000s] Parallel Mark & Concurrent Sweep GC initialized

FunsKt.runGC() Swift KAbstractClass init >
K/N GC RUN

(|l<<< EN Dll)

[INFOJ[gc][tid#6236633][0.002s] Epoch #1: Finished. [...]

Swift KAbstractClass deinit <

[INFO][gc][tid#6236634][0.002s] Epoch #1: Finalization is done [...]




JKcnepnmMmeHT #4

func test() { >>> BEGIN

(">>> BEGIN") Swift_Class init >
Swift_Klinterface init >

_ [INFO][gc][tid#6249034][0.000s] Adaptive GC scheduler initialized
let a = Swift_Class()

let b = Swift_Klnterface()
let ¢ = Swift KAbstractClass()

FunsKt.runGC() Swift KAbstractClass init >
K/N GC RUN

(ll<<< ENDII)

[INFO][gc][tid#6249479][0.002s] Epoch #1: Finalization is done [...]
<<< EN

[INFOJ[gc][tid#6249479][50.028s] Epoch #6: Finalization is done [.. ]

Swift KAbstractClass deinit <




JKCNepuMeHT #5

func test() { >>> BEGIN

(">>> BEGIN") Swift_Class init >
Swift_Klnterface init >

_ [INFO][gc][tid#6264514][0.000s] Adaptive GC scheduler initialized
let a = Swift_Class()

let b = Swift_Klnterface()
let ¢ = Swift KAbstractClass()

DispatchQueue. : {

FunsKt.runGC() Swift KAbstractClass init >
\

(||<<< END")
K/N GC RUN

[INFOJ[gc][tid#6264974][0.009s] Epoch #1: Finished. [...]

Swift KAbstractClass deinit <




e Pabota K/N GC meHee
AeTepMUHMPOBAHaA,
yem pabota ARC

My TECH
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e Pabota K/N GC meHee
AeTepMUHMPOBAHaA,
yem pabota ARC

e [3beramte HacnegoBaHus,
npeanoYnTanTe KOMMo3uLnmo

My TECH
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JKcrnepumeHT #6

func 0{
(">>> BEGIN")

let a = Swift_Class()

FunsKt.accept(value: a) fun accept(

}

(||<<< ENDII)

My TECH

: Any) {
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JKCnepnmMeHT #6

func test() { >>> BEGIN

(">>> BEGIN")

[INFO][gc][tid#6303140][0.000s] Adaptive GC scheduler initialized
let a = Swift_Class()

[INFO][gc][tid#6303140][0.000s] Parallel Mark & Concurrent Sweep GC initialized

FunsKt.accept(value: a)

(ll<<< ENDII)
[INFO][gc][tid#6313288][50.025s] Epoch #5: Finalization is done [...]

Swift Class deinit <




JKCnepuMeHT #7

func 0{
(">>> BEGIN")

let a = Swift_Class()
let b = Swift_Class()

FunsKt.accept(value: a)

(ll<<< ENDII)

My TECH
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JKCnepuMeHT #7

func 0{
(">>> BEGIN")

let a = Swift_Class()
let b = Swift_Class()

FunsKt.accept(value:[a]

(u<<< END") malloc<320>

...dylib __DATA

My TECH

ot

VM: Stack thread 0 Swift_Class

e

VM: Stack thread 0

malloc<1280>

malloc<5120>

VM: VM_ALLOCATE

>t

Swift_Class
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1. HeT cunbHbIX CCbINTOK CO CTOPOHbI
ARC (Swift/Objective-C)

2. HepocTtmxumocTtb obbekTa 13
Kotlin/Native GC roots
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1. HeT cunbHbIX CCbINTOK CO CTOPOHbI
ARC (Swift/Objective-C)

2. HepocTtmxumocTtb obbekTa 13
Kotlin/Native GC roots

S
Kotlin: Q‘lx\ Q,°> (@'

Y

*Kotlin/Native Memory Management Roadmap
E TECH *Kotlin/Native Memory Management Update 68



https://blog.jetbrains.com/kotlin/2021/05/kotlin-native-memory-management-update/
https://blog.jetbrains.com/kotlin/2020/07/kotlin-native-memory-management-roadmap/

autoreleasepool

fun memoryLoadTest() {

repeat( ){

autoreleasepool {

NSLog("$it\n")

My TECH

Memory

Duration: 1 min 7 sec
High: 22,4 MB
Low: Zero KB

*NSAutoreleasePool 69



https://developer.apple.com/documentation/foundation/nsautoreleasepool

Deinitializers vs. Threads

e Main Thread

fmy TECH
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Deinitializers vs. Threads

func 0{
FunsKt.accept(value: a)

. Swift_KAbstractClass deinit < <@\SIIGEL]...]
DispatchQueue. {

)- {
FunsKt.runGC()
}

}

My TECH
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Deinitializers vs. Threads

e Main Thread
(IS pecial GC thread
e Kkotlin.native.binary.objcDisposeOnMain=false

My TECH
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Kotlin/Native vs. retain cycles

fmy TECH
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Kotlin/Native deep dive

[ commonMain/*.kt }

My TECH



Kotlin/Native deep dive

[ oooooo Main/*Impl.kt }

My TECH



Kotlin/Native deep dive

[ *Impl.swift }

T

[ commonMain/*.kt }

My TECH

[ commonMain/*Impl.kt }

W
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Kotlin/Native deep dive

[ *Impl.swift }

[ commonMain/*Impl.kt }

* \ . .
"~ . commonMain/*.kt
= HOLDER

My TECH
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managed by ARC ?

fun Any.isManagedByARC(): Boolean {
val pointer = interpretCPointer<CPointed>(objcPtr())

val originalRetainCount = CFGetRetainCount(pointer)

CFRetain(pointer)
val modifiedRetainCount = CFGetRetainCount(pointer)
CFRelease(pointer)

EidlgRoriginalRetainCount != modifiedRetainCount

*Advanced Memory Management Programming Guide *CFRuntime.c 78



https://developer.apple.com/library/archive/documentation/Cocoa/Conceptual/MemoryMgmt/Articles/MemoryMgmt.html
https://github.com/swiftlang/swift-corelibs-foundation/blob/swift-DEVELOPMENT-SNAPSHOT-2024-10-08-a/Sources/CoreFoundation/CFRuntime.c#L1422

Kotlin/Native deep dive

interface KotlinInterface

abstract class KotlinAbstractClass

My TECH

lass Swift_Klnterface: KotlinInterface {}

lass Swift KAbstractClass: KotlinAbstractClass {...}

class Swift_Class {}

1. isManagedByARC()
mse======= 2. inheritance hierarchy

79



inspect(obj: Swift_Klnterface())
inspect(obj: Swift KAbstractClass())
inspect(obj: Swift_Class())
inspect(obj: 123)

My TECH

[TestApp.Swift_Kinterface] is managed by ARC
TestApp.Swift_Klnterface
_TtCs12_SwiftObject

[TestApp.Swift_KAbstractClass@3f70058] is managed by ARC
TestApp.Swift KAbstractClass

ComposeAppKotlinAbstractClass

ComposeAppBase

NSObject

[TestApp.Swift_Class] is managed by ARC
TestApp.Swift_Class
_TtCs12_SwiftObject

[123] is managed by ARC
ComposeAppLong
ComposeAppNumber
NSNumber

NSValue

NSObject

80



KotlinBase

inspect(obj: Swift_Kinterface())
inspect(obj: Swift_ KAbstractClass())

inspect(obj: Swift_Class())
inspect(obj: 123)

My TECH

[TestApp.Swift_Kinterface] is managed by ARC
TestApp.Swift_Klnterface
_TtCs12_SwiftObject

[TestApp.Swift_ KAbstractClass@3f70058] is managed by ARC [[E1EE]
TestApp.Swift KAbstractClass
ComposeAppKotlinAbstractClass

ComposeAppBase

NSObject

[TestApp.Swift_Class] is managed by ARC
TestApp.Swift_Class
_TtCs12_SwiftObject

[123] is managed by ARC
ComposeAppLong
ComposeAppNumber
NSNumber

NSValue

NSObject
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KotlinBase

Bl | < h ComposeApp.h

h ComposeApp.h ) § ComposeAppBase

__attribute__((swift_name("KotlinBase")))
22 (@interface ComposeAppBase : NSObject
- (instancetype)init __attribute__((unavailable));
+ (instancetype)new __attribute__((unavailable));
+ (void)initialize __attribute__((objc_requires_super));
@end

@interface ComposeAppBase (ComposeAppBaseCopying) <NSCo 2@ < > h ComposeApp.h < ComposeApp
®end

£ ComposeApp ) lé\ KotlinBase

2 open class KotlinBase : NSObject {

open class func initialize()

¥

extension KotlinBase : NSCopying {
}

vy TECH 82




KotlinBase.h

@interface KotlinBase : NSObject <NSCopying>

+ (instancetype)createRetainedWrapper: (struct ObjHeader x)obj;

// Given kotlin.native.internal.ref.ExternalRCRef “ref':

// x if it's already bound to another "KotlinBase™ instance, replaces "self  with that instance
// * otherwise:

J x find the best-fitting 0bj-C class corresponding to “ref''s Kotlin class

// * construct its instance and replace "self’

// The code panics if the determined best-fitting class is not a subclass of “self 's type.

// This situation happens if there's some unexported Swift class inheriting from an exported

// open class: this is not currently supported.

— (instancetype)initWithExternalRCRef: (uintptr_t)ref NS_REFINED_FOR_SWIFT;

// Return kotlin.native.internal.ref.ExternalRCRef stored in this class
— (uintptr_t)externalRCRef NS_REFINED_FOR_SWIFT;

@end

My TECH *KotlinBase.h *linkObjC.kt 83



https://github.com/JetBrains/kotlin/blob/v2.0.21/kotlin-native/runtime/src/objcExport/cpp/KotlinBase.h
https://github.com/JetBrains/kotlin/blob/v2.0.21/kotlin-native/backend.native/compiler/ir/backend.native/src/org/jetbrains/kotlin/backend/konan/llvm/objc/linkObjC.kt#L118

ObjCExportClasses.mm

—(instancetype)retain { —(oneway void)release {

it (permanent) 1 if (permanent) {

[super retain];
} else {
refHolder.addRef();

[super releasel;
} else {

) refHolder.releaseRef():

return self;

v ComposeApp.ComposeAppKotlinAbstractClass (ComposeAppKotlinAbstractClass)
v baseComposeAppBase@0 (ComposeAppBase)
> baseNSObject@0 (NSObject)
permanent = (bool) false

E TECH *ObjCExportClasses.mm *Memory.h 84


https://github.com/JetBrains/kotlin/blob/v2.0.21/kotlin-native/runtime/src/objc/cpp/ObjCExportClasses.mm#L125
https://github.com/JetBrains/kotlin/blob/v2.0.21/kotlin-native/runtime/src/main/cpp/Memory.h#L50

Kotlin/Native deep dive

interface KotlinInterface

abstract class KotlinAbstractClass

class KotlinNSObject: NSObject()

12

My TECH

*Objective-C Runtime 85



https://developer.apple.com/documentation/objectivec/objective-c_runtime?language=objc

[tryKotlinPart$1@6094028] is managed by ARC
ComposeApp_kobjcc0

> ivar[0] name:'refHolder’

> ivar[1] name:'permanent’

NSObject

inspect(object : KotlinInterface {}) e

inspect(object : KotlinAbstractClass() {})

inspect(KotlinNSObject()) [tryKotlinPart$2@6094068] is managed by ARC
ComposeApp_kobjcc1
ComposeAppKotlinAbstractClass
> ivar[0] name:'refHolder’
> ivar[1] name:'permanent’
NSObject
> ivar[0] name:'isa’

[<ComposeAppKotlinNSObject0: 0x3019d0720>] is managed by ARC
ComposeAppKotlinNSObject0

> ivar[0] name:'kotlinBody"

NSObject

> ivar[0] name:'isa’




[tryKotlinPart$1@6094028] is managed by ARC [[zlEE]
ComposeApp_kobjcc0

ComposeAppBase

> ivar[0] name:'refHolder’

> ivar[1] name:'permanent’
NSObject

inspect(object : KotlinInterface {}) e

inspect(object : KotlinAbstractClass() {})

inspect(KotlinNSObiject()) [tryKotlinPart$2@6094068] is managed by ARC [zl
ComposeApp_kobjcc1
ComposeAppKotlinAbstractClass

ComposeAppBase

> ivar[0] name:'refHolder’

> ivar[1] name:'permanent’
NSObject

> ivar[0] name:'isa’

[<ComposeAppKotlinNSObject0: 0x3019d0720>] is managed by ARC [[EIEE]
ComposeAppKotlinNSObjectO

> jvar[0] name:'kotlinBody'

NSObject
> ivar[0] name:'isa’




class KotlinNSObject: NSObiject()

B class KotlinNSObject: NSObject()

® Non-final Kotlin subclasses of Objective-C classes are not yet supported

class KotlinNSObject: NSObiject(),
® Mixing Kotlin and Objective-C supertypes is not supported
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https://github.com/JetBrains/kotlin/blob/v2.0.21/kotlin-native/backend.native/compiler/ir/backend.native/src/org/jetbrains/kotlin/backend/konan/lower/SpecialBackendChecksTraversal.kt#L211

ObjCinterop.mm

void* CreateKotlinObjCClass(const KotlinObjCClassInfo* info) {

Class newClass = allocateClass(info);

AddNSObjectOverride(false, newClass, @selector(faeny), (void*)&Faenaline);

AddNSObjectOverride(false, newClass, @selector(Tlers), (void* )& e ine);

return newClass;
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https://github.com/JetBrains/kotlin/blob/v2.0.21/kotlin-native/runtime/src/main/cpp/ObjCInterop.mm#L259

ObjCinterop.mm

id retainImp(id self, SEL _cmd) { void releaseImp(id self, SEL _cmd) {
getBackRef(self)—>addRef(); getBackRef(self)—>releaseRef();

return self;
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https://github.com/JetBrains/kotlin/blob/v2.0.21/kotlin-native/runtime/src/main/cpp/ObjCInterop.mm#L89

1. HegokymeHTMpOBaHHOE NnoBeaeHne
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2. Muwwute TecToil!!
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ActivityManager Runtime
Memoryinfo
memoryClass | largeMemoryClass | availMem | totalMem | maxMemory | totalMemory | freeMemory

<application

android:largeHeap="true">

My TECH

*android:largeHeap
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https://developer.android.com/reference/kotlin/android/app/ActivityManager
https://developer.android.com/reference/java/lang/Runtime
https://developer.android.com/reference/kotlin/android/app/ActivityManager.MemoryInfo
https://developer.android.com/reference/kotlin/android/app/ActivityManager
https://developer.android.com/reference/java/lang/Runtime
https://developer.android.com/reference/kotlin/android/app/ActivityManager.MemoryInfo
https://developer.android.com/reference/kotlin/android/app/ActivityManager
https://developer.android.com/reference/java/lang/Runtime
https://developer.android.com/reference/kotlin/android/app/ActivityManager.MemoryInfo
https://developer.android.com/guide/topics/manifest/application-element#largeHeap

ComponentCallbacks2.onTrimMemory(int)
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https://developer.android.com/reference/android/content/ComponentCallbacks2#onTrimMemory(int)
https://developer.android.com/reference/android/content/ComponentCallbacks2#onTrimMemory(int)
https://developer.android.com/topic/performance/memory

fmy TECH
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task info / task vm info

Processlinfo

physicalMemory
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https://developer.apple.com/documentation/os/3191911-os_proc_available_memory
https://developer.apple.com/documentation/os/3191911-os_proc_available_memory
https://developer.apple.com/documentation/kernel/1537934-task_info
https://github.com/apple/darwin-xnu/blob/main/osfmk/mach/task_info.h
https://developer.apple.com/documentation/os/3191911-os_proc_available_memory
https://developer.apple.com/documentation/kernel/1537934-task_info
https://github.com/apple/darwin-xnu/blob/main/osfmk/mach/task_info.h
https://developer.apple.com/documentation/foundation/processinfo

com.apple.developer.kernel.increased-memory-limit
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https://developer.apple.com/documentation/bundleresources/entitlements/com_apple_developer_kernel_increased-memory-limit
https://developer.apple.com/documentation/xcode/reducing-your-app-s-memory-use

o UIKit
o applicationDidReceiveMemory\Warning
o didReceiveMemoryWarning
e NotificationCenter / didReceiveMemoryWarningNotification
e DispatchQueue / DISPATCH _SOURCE_TYPE _MEMORYPRESSURE
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https://developer.apple.com/documentation/uikit/uiapplicationdelegate/1623063-applicationdidreceivememorywarni
https://developer.apple.com/documentation/uikit/uiapplicationdelegate/1623063-applicationdidreceivememorywarni
https://developer.apple.com/documentation/uikit/uiviewcontroller/1621409-didreceivememorywarning
https://developer.apple.com/documentation/uikit/uiapplicationdelegate/1623063-applicationdidreceivememorywarni
https://developer.apple.com/documentation/uikit/uiviewcontroller/1621409-didreceivememorywarning
https://developer.apple.com/documentation/foundation/notificationcenter
https://developer.apple.com/documentation/uikit/uiapplication/1622920-didreceivememorywarningnotificat
https://developer.apple.com/documentation/uikit/uiapplicationdelegate/1623063-applicationdidreceivememorywarni
https://developer.apple.com/documentation/uikit/uiviewcontroller/1621409-didreceivememorywarning
https://developer.apple.com/documentation/foundation/notificationcenter
https://developer.apple.com/documentation/uikit/uiapplication/1622920-didreceivememorywarningnotificat
https://developer.apple.com/documentation/dispatch/dispatchqueue
https://developer.apple.com/documentation/dispatch/dispatch_source_type_memorypressure
https://www.youtube.com/watch?v=CSr-aIXd4Tw&t=2734s

Ntorun

1. Kotlin ynpoluaet LepeMoHuum.
2. Kotlin Multiplatform is Stable &5
3. Compose Multiplatform &)
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https://kotlinlang.org/docs/whatsnew1920.html#kotlin-multiplatform-is-stable
https://kotlinlang.org/docs/whatsnew1920.html#kotlin-multiplatform-is-stable
https://www.jetbrains.com/lp/compose-multiplatform/
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BboHycHasa noabopka

1. Bwupeo
1.1.  Kotlin Multiplatform Alchemy: Making Gold out of Your Swift Interop | Pamela Hill
1.2. Caarocnas lllepbuHa — Kotlin ansg HanucaHusa obulero koga noa Android u i0OS
1.3. KotlinConf 2018 - Kotlin/Native Concurrency Model by Nikolay Igotti
1.4. i0OS Memory Management (Part 1): ARC, MRC, Autorelease, Object deallocation.
1.5. Analyze heap memory - WWDC24
2.  Tlountatb
2.1. Integration with Swift/Objective-C ARC
2.2. \Weak References
3. Tasks
3.1.  Kotlin/Native DetachedObjectGraph
3.2. Kotlin/Native Support direct interoperability with Swift
3.3. Kotlin/Native WeakReference

3.4. Kotlin/Native Unify SpecialRef handling
3.5. Swift Thread safety for weak references
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https://www.youtube.com/watch?v=P_5ZEtK05kc
https://www.youtube.com/watch?v=BDTgkXUgXPk
https://www.youtube.com/watch?v=nw6YTfEyfO0
https://www.youtube.com/watch?v=Zoo6IGQz424
https://developer.apple.com/videos/play/wwdc2024/10173/
https://kotlinlang.org/docs/native-arc-integration.html
https://github.com/swiftlang/swift/blob/main/docs/WeakReferences.md
https://youtrack.jetbrains.com/issue/KT-48070/Native-DetachedObjectGraph-is-detached-and-attached-without-exception-but-transferred-object-throws#focus=Comments-27-6393725.0-0
https://youtrack.jetbrains.com/issue/KT-49521/
https://github.com/JetBrains/kotlin-native/issues/3437
https://youtrack.jetbrains.com/issue/KT-67741
https://github.com/swiftlang/swift/pull/1454

@OptIn (BetaInteropApi:: class)
fun inspect (obj: Any) {
printlin("[Sobj] is managed by ARC [ ${obj.isManagedByARC()}]1")

val objCClass object getClass(obj)!!
printHierarchy (obj, objCClass)
printin ("

}

@OptIn (BetaInteropApi:: class, ExperimentalForeignApi:: class)
private fun printHierarchy (obj: Any, objCls: ObjCClass) {
printin("${class getName(objCls)?. toKString()}")

memScoped {
val countValue: CValue<UIntVarOf<UInt>>
val countPtr = countValue.getPointer( this)
class copyIvarList(objCls, countPtr)?. let { ivars ->
val count = countPtr. pointed.value
for (i in O until count.toInt()) {
val ivar = ivars([i]!!
val ivarName = ivar getName (ivar)?. toKString()
println(" > ivar[$i] name:' $ivarName '")

cValue ()

}

val objSuperCls = class getSuperclass (objCls)
if (objSuperCls != null) {
printHierarchy (obj, objSuperCls)




