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iOS ObjC
 Öʣƚʫ 

 ʧʣʧʧʦʣʧʭ 

iOS ObjC Runtime Runtime
NSObject objc objc_msgSend object

+ +

HonKit

crifan/ios_re_objc_runtime:	iOS ObjC

HonKit

crifan/honkit_template:	demo	how	to	use	crifan	honkit	template	and	demo

iOS ObjC 	book.crifan.org
iOS ObjC 	crifan.github.io

iOS ObjC 	PDF
iOS ObjC 	ePub
iOS ObjC 	Mobi

	 ÁÄÍÉÎ  ÃÒÉÆÁÎƚÃÏÍ 

 ÃÒÉÆÁÎ 

 ÃÒÉÆÁÎ  ʦʪʣ˩ 
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ObjC
iOS  /ÂÊ#   = 2ÕÎÔÉÍÅ 

iOS Runtime

Method	Swizzling
Objc Runtime

ObjC Runtime
Swift

Runtime  .3/ÂÊÅÃÔ  ÉÓÁ 

crifan.org 4.0 (CC	BY	4.0) 	all	right	reserved powered	by	Gitbook 	2022-10-24	17:37:58
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Runtime
iOS ObjC Runtime

ObjC	Runtime

Objective-C	Runtime	|	Apple	Developer	Documentation

The	Objective-C	runtime	is	a	runtime	library	that	provides	support	for	the	dynamic	properties	of	the	Objective-
C	language,	and	as	such	is	linked	to	by	all	Objective-C	apps.	Objective-C	runtime	library	support	functions
are	implemented	in	the	shared	library	found	at	 ƳÕÓÒƳÌÉÂƳÌÉÂÏÂÊÃƚ!ƚÄÙÌÉÂ .
You	typically	don't	need	to	use	the	Objective-C	runtime	library	directly	when	programming	in	Objective-C.	This
API	is	useful	primarily	for	developing	bridge	layers	between	Objective-C	and	other	languages,	or	for	low-level
debugging

TODO

iOS iOS	Runtime

Swift	&	the	Objective-C	Runtime	-	NSHipster

load

TODO

iOS ObjC load

objc_classlist	 	objc_nlcatlist

 ÏÂÊÃƜÆÉÌÅƚÍÍ 

ƳƳ ƳƳ  #˩˩  #˩˩ 
ƳƳ ƳƳ 
ʢʢÄÅÆÉÎÅÄÅÆÉÎÅ  '%43%#4'%43%#4ƽƽÎÁÍÅÎÁÍÅƗƗ ÔÙÐÅ ÔÙÐÅƗƗ ÓÅÃÔÎÁÍÅ ÓÅÃÔÎÁÍÅƾƾ                                                                      ʌʌ
        ÔÙÐÅ ÔÙÐÅ ǉǉÎÁÍÅÎÁÍÅƽƽÃÏÎÓÔÃÏÎÓÔ ÈÅÁÄÅÒ4ÙÐÅ  ÈÅÁÄÅÒ4ÙÐÅ ǉǉÍÈÄÒÍÈÄÒƗƗ  ÓÉÚÅʍÔÓÉÚÅʍÔ  ǉǉÏÕÔ#ÏÕÎÔÏÕÔ#ÏÕÎÔƾƾ  ǅǅ                            ʌʌ
                ÒÅÔÕÒÎÒÅÔÕÒÎ ÇÅÔ$ÁÔÁ3ÅÃÔÉÏÎ ÇÅÔ$ÁÔÁ3ÅÃÔÉÏÎ˱˱ÔÙÐÅÔÙÐÅ˲˲ƽƽÍÈÄÒÍÈÄÒƗƗ ÓÅÃÔÎÁÍÅ ÓÅÃÔÎÁÍÅƗƗ ÎÉÌ ÎÉÌƗƗ ÏÕÔ#ÏÕÎÔ ÏÕÔ#ÏÕÎÔƾƾƘƘ          ʌʌ
        ǆǆ                                                                                                                                      ʌʌ
        ÔÙÐÅ ÔÙÐÅ ǉǉÎÁÍÅÎÁÍÅƽƽÃÏÎÓÔÃÏÎÓÔ ÈÅÁÄÅÒʍÉÎÆÏ  ÈÅÁÄÅÒʍÉÎÆÏ ǉǉÈÉÈÉƗƗ  ÓÉÚÅʍÔÓÉÚÅʍÔ  ǉǉÏÕÔ#ÏÕÎÔÏÕÔ#ÏÕÎÔƾƾ  ǅǅ                              ʌʌ
                ÒÅÔÕÒÎÒÅÔÕÒÎ ÇÅÔ$ÁÔÁ3ÅÃÔÉÏÎ ÇÅÔ$ÁÔÁ3ÅÃÔÉÏÎ˱˱ÔÙÐÅÔÙÐÅ˲˲ƽƽÈÉÈÉƜ˲Ɯ˲ÍÈÄÒÍÈÄÒƽƽƾƾƗƗ ÓÅÃÔÎÁÍÅ ÓÅÃÔÎÁÍÅƗƗ ÎÉÌ ÎÉÌƗƗ ÏÕÔ#ÏÕÎÔ ÏÕÔ#ÏÕÎÔƾƾƘƘ  ʌʌ
        ǆǆ
ƳƳ ƳƳ  ÄÙÌÄ  ÄÙÌÄ  ÉÍÁÇÅÓ  ÉÍÁÇÅÓ 
'%43%#4'%43%#4ƽƽʍÇÅÔ/ÂÊÃʧ#ÌÁÓÓ,ÉÓÔʍÇÅÔ/ÂÊÃʧ#ÌÁÓÓ,ÉÓÔƗƗ                      ÃÌÁÓÓÒÅÆʍÔÃÌÁÓÓÒÅÆʍÔƗƗ            ʏʍʍÏÂÊÃʍÃÌÁÓÓÌÉÓÔʏʏʍʍÏÂÊÃʍÃÌÁÓÓÌÉÓÔʏƾƾƘƘ
'%43%#4'%43%#4ƽƽʍÇÅÔ/ÂÊÃʧ.ÏÎÌÁÚÙ#ÁÔÅÇÏÒÙ,ÉÓÔʍÇÅÔ/ÂÊÃʧ.ÏÎÌÁÚÙ#ÁÔÅÇÏÒÙ,ÉÓÔƗƗ  ÃÁÔÅÇÏÒÙʍÔÃÁÔÅÇÏÒÙʍÔ  ǉǉƗƗ        ʏʍʍÏÂÊÃʍÎÌÃÁÔÌÉÓÔʏʏʍʍÏÂÊÃʍÎÌÃÁÔÌÉÓÔʏƾƾƘƘ

->	

 ˩  ƽÖÏÉÄƾÌÏÁÄ 

	Class	 	Category	 	Class	 	Category	

->

 ʍʍÏÂÊÃʍÃÌÁÓÓÌÉÓÔ 	  ÃÌÁÓÓ = #ÌÁÓÓ  

 ʍʍÏÂÊÃʍÎÌÃÁÔÌÉÓÔ  ÎÌÃÁÔ = .ÏÎ ,ÁÚÙ #ÁÔÅÔÏÒÙ = #ÁÔÅÇÏÒÙ 

Runtime
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iOS Method	Swizzling

iOS  -ÅÔÈÏÄ 3×ÉÚÚÌÉÎÇ =  ObjC Runtime

TODO

iOS ObjC Method	Swizzling

TODO

iOS iOS iOS	Runtime

crifan.org 4.0 (CC	BY	4.0) 	all	right	reserved powered	by	Gitbook 	2022-10-24	17:38:39
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ObjC
iOS ObjC Runtime

dispatch

dispatch_once

TODO

iOS dispatch_once

 3%, =  ÏÂÊÃʍÓÅÌÅÃÔÏÒ 

TODO

iOS SEL struct	objc_selector
iOS SEL selector

OS_dispatch_queue

TODO

iOS OS_dispatch_queue

crifan.org 4.0 (CC	BY	4.0) 	all	right	reserved powered	by	Gitbook 	2022-10-24	17:08:52
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NSOject
TODO

iOS Runtime NSObject

iOS ObjC Runtime  .3/ÂÊÅÃÔ 

 .3$ÉÃÔÉÏÎÁÒÙ 

 ʍʍ.3$ÉÃÔÉÏÎÁÒÙ- 

TODO

iOS ObjC

crifan.org 4.0 (CC	BY	4.0) 	all	right	reserved powered	by	Gitbook 	2022-10-24	17:01:48
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objc
iOS ObjC Runtime  ÏÂÊÃ 

Objective-C	Automatic	Reference	Counting	(ARC)	—	Clang	15.0.0git	documentation	(llvm.org)

 ÏÂÊÃ 

id	 ÏÂÊÃʍÁÕÔÏÒÅÌÅÁÓÅ (id	value);
void	 ÏÂÊÃʍÁÕÔÏÒÅÌÅÁÓÅ0ÏÏÌ0ÏÐ (void	*pool);
void	* ÏÂÊÃʍÁÕÔÏÒÅÌÅÁÓÅ0ÏÏÌ0ÕÓÈ (void);
id	 ÏÂÊÃʍÁÕÔÏÒÅÌÅÁÓÅ2ÅÔÕÒÎ6ÁÌÕÅ (id	value);
void	 ÏÂÊÃʍÃÏÐÙ7ÅÁË (id	d e s t, id  src);
void	 ÏÂÊÃʍÄÅÓÔÒÏÙ7ÅÁË (id	*object);
id	 ÏÂÊÃʍÉÎÉÔ7ÅÁË (id	*object,	id	value);
id	 ÏÂÊÃʍÌÏÁÄ7ÅÁË (id	*object);
id	 ÏÂÊÃʍÌÏÁÄ7ÅÁË2ÅÔÁÉÎÅÄ (id	*object);
void	 ÏÂÊÃʍÍÏÖÅ7ÅÁË (id	d e s t, id  src);
void	 ÏÂÊÃʍÒÅÌÅÁÓÅ (id	value);
id	 ÏÂÊÃʍÒÅÔÁÉÎ (id	value);
id	 ÏÂÊÃʍÒÅÔÁÉÎ!ÕÔÏÒÅÌÅÁÓÅ (id	value);
id	 ÏÂÊÃʍÒÅÔÁÉÎ!ÕÔÏÒÅÌÅÁÓÅ2ÅÔÕÒÎ6ÁÌÕÅ (id	value);
id	 ÏÂÊÃʍÒÅÔÁÉÎ!ÕÔÏÒÅÌÅÁÓÅÄ2ÅÔÕÒÎ6ÁÌÕÅ (id	value);
id	 ÏÂÊÃʍÒÅÔÁÉÎ"ÌÏÃË (id	value);
void	 ÏÂÊÃʍÓÔÏÒÅ3ÔÒÏÎÇ (id	*object,	id	value);
id	 ÏÂÊÃʍÓÔÏÒÅ7ÅÁË (id	*object,	id	value);
id	 ÏÂÊÃʍÕÎÓÁÆÅ#ÌÁÉÍ!ÕÔÏÒÅÌÅÁÓÅÄ2ÅÔÕÒÎ6ÁÌÕÅ (id	value);

objc
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objc_autoreleaseReturnValue

TODO

iOS iOS objc_autoreleaseReturnValue
iOS Xcode _objc_autoreleaseReturnValue release

objc_alloc

 ÏÂÊÃʍÁÌÌÏÃ NSObject  ÏÂÊÃʍÉÎÉÔ 

TODO

iOS objc_alloc

objc_getClass

iOS hook  ÏÂÊÃʍÇÅÔ#ÌÁÓÓ 

hook

#ÌÁÓÓ .3%ÒÒÏÒ#ÌÁÓÓ #ÌÁÓÓ .3%ÒÒÏÒ#ÌÁÓÓ ˮˮ  ÏÂÊÃʍÇÅÔ#ÌÁÓÓÏÂÊÃʍÇÅÔ#ÌÁÓÓƽƽʏ.3%ÒÒÏÒʏʏ.3%ÒÒÏÒʏƾƾƘƘ
#ÌÁÓÓ .3$ÉÃÔÉÏÎÁÒÙ#ÌÁÓÓ #ÌÁÓÓ .3$ÉÃÔÉÏÎÁÒÙ#ÌÁÓÓ ˮˮ  ÏÂÊÃʍÇÅÔ#ÌÁÓÓÏÂÊÃʍÇÅÔ#ÌÁÓÓƽƽʏ.3$ÉÃÔÉÏÎÁÒÙʏʏ.3$ÉÃÔÉÏÎÁÒÙʏƾƾƘƘ

ƳƳ ƳƳ ÒÅÑÕÅÓÔ ÕÒÌÒÅÑÕÅÓÔ ÕÒÌ
ƳƳ.352,ǉ ÇÅÔ(ÁÍ%ÒÒ2ÅÑ5ÒÌƽ.3%ÒÒÏÒǉ ÃÕÒ%ÒÒÏÒƾǅƳƳ.352,ǉ ÇÅÔ(ÁÍ%ÒÒ2ÅÑ5ÒÌƽ.3%ÒÒÏÒǉ ÃÕÒ%ÒÒÏÒƾǅ
.352,.352,ǉǉ  ÇÅÔ(ÁÍ%ÒÒ2ÅÑ5ÒÌÇÅÔ(ÁÍ%ÒÒ2ÅÑ5ÒÌƽƽÉÄ ÅÒÒÏ/Ò$ÉÃÔÉÄ ÅÒÒÏ/Ò$ÉÃÔƾƾǅǅ
    .352,    .352,ǉǉ ÃÕÒ5ÒÌ  ÃÕÒ5ÒÌ ˮˮ  .5,,.5,,ƘƘ
ƳƳ    ÉÆ ƽÃÕÒ%ÒÒÏÒƾ ǅƳƳ    ÉÆ ƽÃÕÒ%ÒÒÏÒƾ ǅ
        ÉÆÉÆ  ƽƽÅÒÒÏ/Ò$ÉÃÔÅÒÒÏ/Ò$ÉÃÔƾƾ  ǅǅ
        .3$ÉÃÔÉÏÎÁÒÙ        .3$ÉÃÔÉÏÎÁÒÙǉǉ ÃÕÒ5ÓÅÒ)ÎÆÏ  ÃÕÒ5ÓÅÒ)ÎÆÏ ˮˮ  .5,,.5,,ƘƘ
                ÉÆÉÆ  ƽƽǁǁÅÒÒÏ/Ò$ÉÃÔ ÉÓ+ÉÎÄ/Æ#ÌÁÓÓÅÒÒÏ/Ò$ÉÃÔ ÉÓ+ÉÎÄ/Æ#ÌÁÓÓƙƙ .3%ÒÒÏÒ#ÌÁÓÓ .3%ÒÒÏÒ#ÌÁÓÓǂǂƾƾǅǅ
            ÃÕÒ5ÓÅÒ)ÎÆÏ             ÃÕÒ5ÓÅÒ)ÎÆÏ ˮˮ  ǁǁÅÒÒÏ/Ò$ÉÃÔ ÕÓÅÒ)ÎÆÏÅÒÒÏ/Ò$ÉÃÔ ÕÓÅÒ)ÎÆÏǂǂƘƘ
                ǆǆ  ÅÌÓÅÅÌÓÅ  ÉÆÉÆ  ƽƽǁǁÅÒÒÏ/Ò$ÉÃÔ ÉÓ+ÉÎÄ/Æ#ÌÁÓÓÅÒÒÏ/Ò$ÉÃÔ ÉÓ+ÉÎÄ/Æ#ÌÁÓÓƙƙ .3$ÉÃÔÉÏÎÁÒÙ#ÌÁÓÓ .3$ÉÃÔÉÏÎÁÒÙ#ÌÁÓÓǂǂƾƾ  ǅǅ
            ÃÕÒ5ÓÅÒ)ÎÆÏ             ÃÕÒ5ÓÅÒ)ÎÆÏ ˮˮ  ƽƽ.3$ÉÃÔÉÏÎÁÒÙ.3$ÉÃÔÉÏÎÁÒÙǉǉƾƾÅÒÒÏ/Ò$ÉÃÔÅÒÒÏ/Ò$ÉÃÔƘƘ
                ǆǆ

                ÉÆÉÆ  ƽƽÃÕÒ5ÓÅÒ)ÎÆÏÃÕÒ5ÓÅÒ)ÎÆÏƾƾ  ǅǅ
            ÉÄ ÈÁÍ%ÒÒ5ÒÌ2ÅÑ             ÉÄ ÈÁÍ%ÒÒ5ÒÌ2ÅÑ ˮˮ ÃÕÒ5ÓÅÒ)ÎÆÏ ÃÕÒ5ÓÅÒ)ÎÆÏǁǁʐʐʏ(!-%ÒÒÏÒ52,2ÅÑÕÅÓÔʏʏ(!-%ÒÒÏÒ52,2ÅÑÕÅÓÔʏǂǂƘƘ
                        ÉÆÉÆ  ƽƽÈÁÍ%ÒÒ5ÒÌ2ÅÑ ÈÁÍ%ÒÒ5ÒÌ2ÅÑ ƞˮƞˮ  .5,,.5,,ƾƾ  ǅǅ
                "//, ÉÓ5ÒÌ2ÅÑ                 "//, ÉÓ5ÒÌ2ÅÑ ˮˮ  ǁǁÈÁÍ%ÒÒ5ÒÌ2ÅÑ ÉÓ+ÉÎÄ/Æ#ÌÁÓÓÈÁÍ%ÒÒ5ÒÌ2ÅÑ ÉÓ+ÉÎÄ/Æ#ÌÁÓÓƙƙ .3-ÕÔÁÂÌÅ52,2ÅÑÕÅÓÔ#ÌÁÓÓ .3-ÕÔÁÂÌÅ52,2ÅÑÕÅÓÔ#ÌÁÓÓǂǂƘƘ
                                ÉÆÉÆ  ƽƽÉÓ5ÒÌ2ÅÑÉÓ5ÒÌ2ÅÑƾƾ  ǅǅ
                    ÃÕÒ5ÒÌ                     ÃÕÒ5ÒÌ ˮˮ  ǁǁÈÁÍ%ÒÒ5ÒÌ2ÅÑ 52,ÈÁÍ%ÒÒ5ÒÌ2ÅÑ 52,ǂǂƘƘ
                                ǆǆ
                        ǆǆ
                ǆǆ
        ǆǆ

        ÒÅÔÕÒÎÒÅÔÕÒÎ ÃÕÒ5ÒÌ ÃÕÒ5ÒÌƘƘ
ǆǆ

TODO

iOS objc_getClass

iOS Runtime objc_getClass

objc_storeStrong

objc
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ÖÏÉÄÖÏÉÄ  ÏÂÊÃʍÓÔÏÒÅ3ÔÒÏÎÇÏÂÊÃʍÓÔÏÒÅ3ÔÒÏÎÇƽƽÉÄ ÉÄ ǉǉÏÂÊÅÃÔÏÂÊÅÃÔƗƗ ÉÄ ÖÁÌÕÅ ÉÄ ÖÁÌÕÅƾƾƘƘ

Precondition:	object	is	a	valid	pointer	to	a	__strong	object	which	is	adequately	aligned	for	a	pointer.	value	is	null	or	a	pointer
to	a	valid	object.

Performs	the	complete	sequence	for	assigning	to	a	__strong	object	of	non-block	type	[*].	Equivalent	to	the	following	code:

ÖÏÉÄÖÏÉÄ  ÏÂÊÃʍÓÔÏÒÅ3ÔÒÏÎÇÏÂÊÃʍÓÔÏÒÅ3ÔÒÏÎÇƽƽÉÄ ÉÄ ǉǉÏÂÊÅÃÔÏÂÊÅÃÔƗƗ ÉÄ ÖÁÌÕÅ ÉÄ ÖÁÌÕÅƾƾ  ǅǅ
  ÉÄ ÏÌÄ6ÁÌÕÅ   ÉÄ ÏÌÄ6ÁÌÕÅ ˮˮ  ǉǉÏÂÊÅÃÔÏÂÊÅÃÔƘƘ
  ÖÁÌÕÅ   ÖÁÌÕÅ ˮˮ  ǁǁÖÁÌÕÅ ÒÅÔÁÉÎÖÁÌÕÅ ÒÅÔÁÉÎǂǂƘƘ
    ǉǉÏÂÊÅÃÔ ÏÂÊÅÃÔ ˮˮ ÖÁÌÕÅ ÖÁÌÕÅƘƘ
    ǁǁÏÌÄ6ÁÌÕÅ ÒÅÌÅÁÓÅÏÌÄ6ÁÌÕÅ ÒÅÌÅÁÓÅǂǂƘƘ
ǆǆ

This	does	not	imply	that	a	__strong	object	of	block	type	is	an	invalid	argument	to	this	function.	Rather	it	implies
that	an	objc_retain	and	not	an	objc_retainBlock	operation	will	be	emitted	if	the	argument	is	a	block.

 /ÂÊÅÃÔÉÖÅƜ#  ʍʍÓÔÒÏÎÇ  ʍʍ×ÅÁË  ʍʍÁÕÔÏÒÅÌÅÁÓÅ 

 -2#  2ÅÔÁÉÎ  ˩ ʦ 

 !2#  ʍʍÓÔÒÏÎÇ 

 ʍʍÓÔÒÏÎÇ 

ÏÂÊ ÏÂÊ ˮˮ ÏÔÈÅÒ/ÂÊ ÏÔÈÅÒ/ÂÊƘƘ

 ÒÕÎÔÉÍÅ 

ƳƳ ƳƳ 
ÏÂÊÃʍÓÔÏÒÅ3ÔÒÏÎÇÏÂÊÃʍÓÔÏÒÅ3ÔÒÏÎÇƽƽŸŸÏÂÊÏÂÊƗƗ ÏÔÈÅÒ/ÂÊ ÏÔÈÅÒ/ÂÊƾƾƘƘ

objc_enumerationMutation

iOS  ÏÂÊÃʍÅÎÕÍÅÒÁÔÉÏÎ-ÕÔÁÔÉÏÎ 	

-  ÆÏÒ  ×ÈÉÌÅ 

TODO

iOS objc_enumerationMutation

objc_retainBlock
 ÏÂÊÃʍÒÅÔÁÉÎ"ÌÏÃË ObjC  "ÌÏÃË ARC

TODO

iOS objc_retainBlock

objc_loadWeakRetained

objc
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TODO

Xcode lldb objc_loadWeakRetained

objc_copyImageNames

TODO

iOS objc_copyImageNames

crifan.org 4.0 (CC	BY	4.0) 	all	right	reserved powered	by	Gitbook 	2022-10-24	17:33:12
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objc_msgSend
TODO

iOS ObjC objc_msgSend
Xcode lldb iOS ObjC Swift objc_msgSend

ObjC objc_msgSendSuper2 objc_msgSendSuper
iOS objc_msgSendSuper2
Xcode lldb objc_msgSend self

YouTube _dispatch_call_block_and_release _pthread_wqthread
iOS Block _pthread_wqthread _dispatch_call_block_and_release

iOS ObjC

iOS ObjC Runtime  ÏÂÊÃʍÍÓÇ3ÅÎÄ 

crifan.org 4.0 (CC	BY	4.0) 	all	right	reserved powered	by	Gitbook 	2022-10-24	17:42:48
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object
iOS ObjC Runtime  ÏÂÊÅÃÔ 

object_getClassName

iOS  ÏÂÊÅÃÔʍÇÅÔ#ÌÁÓÓ.ÁÍÅ 

lldb

ƽƽÌÌÄÂÌÌÄÂƾƾ ÒÅÇ Ò Øʣ ÒÅÇ Ò Øʣ
      Øʣ       Øʣ ˮˮ  ʣØʣʣʣʣʣʣʣʧʭʦʮʪÃÃÃʣʣØʣʣʣʣʣʣʣʧʭʦʮʪÃÃÃʣ
ƽƽÌÌÄÂÌÌÄÂƾƾ ÐÏ  ÐÏ ʣØʣʣʣʣʣʣʣʧʭʦʮʪÃÃÃʣʣØʣʣʣʣʣʣʣʧʭʦʮʪÃÃÃʣ
ʦʣʬʫʩʣʦʧʬʨʫʦʣʬʫʩʣʦʧʬʨʫ

ƽƽÌÌÄÂÌÌÄÂƾƾ  ÐÏÐÏ  ƽƽÃÈÁÒÃÈÁÒǉǉƾƾÏÂÊÅÃÔʍÇÅÔ#ÌÁÓÓ.ÁÍÅÏÂÊÅÃÔʍÇÅÔ#ÌÁÓÓ.ÁÍÅƽƽʣØʣʣʣʣʣʣʣʧʭʦʮʪÃÃÃʣʣØʣʣʣʣʣʣʣʧʭʦʮʪÃÃÃʣƾƾ
ʏ-,/ÎÅÓÉÅ2ÅÑÕÅÓÔ#ÏÎÔÅØÔʏʏ-,/ÎÅÓÉÅ2ÅÑÕÅÓÔ#ÏÎÔÅØÔʏ

ƽƽÌÌÄÂÌÌÄÂƾƾ ÒÅÇ Ò Øʮ Øʦʣ ÒÅÇ Ò Øʮ Øʦʣ
      Øʮ       Øʮ ˮˮ  ʣØʣʣʣʣʣʣʣʦʣÁʩʨÁʣʣʣʣØʣʣʣʣʣʣʣʦʣÁʩʨÁʣʣʣ    ƽƽÖÏÉÄÖÏÉÄ  ǉǉƾƾʣØʣʣʣʣʣʣʣʦʣÁʪʣʮʬʭʭʣØʣʣʣʣʣʣʣʦʣÁʪʣʮʬʭʭƙƙ 94',5),ÁÂÅÌ 94',5),ÁÂÅÌ
     Øʦʣ      Øʦʣ ˮˮ  ʣØʣʣʣʣʣʣʣʦʣʮʨʬʪʪʬʭʣØʣʣʣʣʣʣʣʦʣʮʨʬʪʪʬʭ  ʐ  ʐʏÐÁÒÔÉÄʏʏÐÁÒÔÉÄʏ
ƽƽÌÌÄÂÌÌÄÂƾƾ ÐÏ  ÐÏ ʣØʣʣʣʣʣʣʣʦʣÁʩʨÁʣʣʣʣØʣʣʣʣʣʣʣʦʣÁʩʨÁʣʣʣ
ʩʩʫʬʦʬʦʨʧʭʩʩʫʬʦʬʦʨʧʭ

ƽƽÌÌÄÂÌÌÄÂƾƾ  ÐÏÐÏ  ƽƽÃÈÁÒÃÈÁÒǉǉƾƾʣØʣʣʣʣʣʣʣʦʣÁʩʨÁʣʣʣʣØʣʣʣʣʣʣʣʦʣÁʩʨÁʣʣʣ
ʏʌØʭʭʌØʮʬ0ʌÎʌ5ʣʣʣʣʣʣʣʦʏʏʌØʭʭʌØʮʬ0ʌÎʌ5ʣʣʣʣʣʣʣʦʏ

ƽƽÌÌÄÂÌÌÄÂƾƾ ÐÏ  ÐÏ ÏÂÊÅÃÔʍÇÅÔ#ÌÁÓÓ.ÁÍÅÏÂÊÅÃÔʍÇÅÔ#ÌÁÓÓ.ÁÍÅƽƽʣØʣʣʣʣʣʣʣʦʣÁʩʨÁʣʣʣʣØʣʣʣʣʣʣʣʦʣÁʩʨÁʣʣʣƾƾ
ʣØʣʣʣʣʣʣʣʦʣʭʫʪʨʪÂʪʣØʣʣʣʣʣʣʣʦʣʭʫʪʨʪÂʪ

ƽƽÌÌÄÂÌÌÄÂƾƾ  ÐÏÐÏ  ƽƽÃÈÁÒÃÈÁÒǉǉƾƾÏÂÊÅÃÔʍÇÅÔ#ÌÁÓÓ.ÁÍÅÏÂÊÅÃÔʍÇÅÔ#ÌÁÓÓ.ÁÍÅƽƽʣØʣʣʣʣʣʣʣʦʣÁʩʨÁʣʣʣʣØʣʣʣʣʣʣʣʦʣÁʩʨÁʣʣʣƾƾ
ʏ94',5),ÁÂÅÌʏʏ94',5),ÁÂÅÌʏ

 -ÏÎËÅÙ$ÅÖ  ,,$"4ÏÏÌÓƚÍ 

.33ÔÒÉÎÇ.33ÔÒÉÎÇǉǉ  ÃÈÏÏÓÅÃÈÏÏÓÅƽƽÃÏÎÓÔÃÏÎÓÔ  ÃÈÁÒÃÈÁÒǉǉ ÃÌÁÓÓÎÁÍÅ ÃÌÁÓÓÎÁÍÅƾƾǅǅ
    .3-ÕÔÁÂÌÅ3ÔÒÉÎÇ    .3-ÕÔÁÂÌÅ3ÔÒÉÎÇǉǉ ÒÅÓÕÌÔ  ÒÅÓÕÌÔ ˮˮ  ǁǁ.3-ÕÔÁÂÌÅ3ÔÒÉÎÇ ÎÅ×.3-ÕÔÁÂÌÅ3ÔÒÉÎÇ ÎÅ×ǂǂƘƘ
    .3!ÒÒÁÙ    .3!ÒÒÁÙǉǉ ÒÅÓÕÌÔÓ  ÒÅÓÕÌÔÓ ˮˮ  ÃÈÏÏÓÅʍÉÎÎÅÒÃÈÏÏÓÅʍÉÎÎÅÒƽƽÃÌÁÓÓÎÁÍÅÃÌÁÓÓÎÁÍÅƾƾƘƘ
        ǁǁÒÅÓÕÌÔ ÁÐÐÅÎÄ&ÏÒÍÁÔÒÅÓÕÌÔ ÁÐÐÅÎÄ&ÏÒÍÁÔƙƙʐʐʏ&ÉÎÄ ˧ÌÕ ÉÎÓÔÁÎÃÅ ÏÂÊÅÃÔÓ ÉÎ ÍÅÍÏÒÙƞʌÎʏʏ&ÉÎÄ ˧ÌÕ ÉÎÓÔÁÎÃÅ ÏÂÊÅÃÔÓ ÉÎ ÍÅÍÏÒÙƞʌÎʏ  ƗƗ  ƽƽÕÎÓÉÇÎÅÄÕÎÓÉÇÎÅÄ  ÌÏÎÇÌÏÎÇƾƾÒÅÓÕÌÔÓÒÅÓÕÌÔÓƚƚÃÏÕÎÔÃÏÕÎÔǂǂƘƘ
        ÆÏÒÆÏÒ  ƽƽÉÄ ÉÔÅÍ ÉÎ ÒÅÓÕÌÔÓÉÄ ÉÔÅÍ ÉÎ ÒÅÓÕÌÔÓƾƾ  ǅǅ
                ǁǁÒÅÓÕÌÔ ÁÐÐÅÎÄ&ÏÒÍÁÔÒÅÓÕÌÔ ÁÐÐÅÎÄ&ÏÒÍÁÔƙƙʐʐʏ˱˧Óƙ ʣØ˧ÌÌØ˲ʌÎʏʏ˱˧Óƙ ʣØ˧ÌÌØ˲ʌÎʏƗƗ  ÏÂÊÅÃÔʍÇÅÔ#ÌÁÓÓ.ÁÍÅÏÂÊÅÃÔʍÇÅÔ#ÌÁÓÓ.ÁÍÅƽƽÉÔÅÍÉÔÅÍƾƾƗƗ  ƽƽÌÏÎÇÌÏÎÇ  ÌÏÎÇÌÏÎÇƾƾÉÔÅÍÉÔÅÍǂǂƘƘ
        ǆǆ
        ÒÅÔÕÒÎÒÅÔÕÒÎ ÒÅÓÕÌÔ ÒÅÓÕÌÔƘƘ
ǆǆ

TODO

iOS object_getClassName __NSDictionaryM
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objc	runtime

objc	runtime

RetVal/objc-runtime:	A	debuggable	objc	runtime	(github.com)
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Objective-C	Automatic	Reference	Counting	(ARC)	—	Clang	15.0.0git	documentation	(llvm.org)
	ARC	 	(xietao3.com)

Objective-C	 9 __strong	-	 	(jianshu.com)
load	 	-	 	(zhihu.com)
RetVal/objc-runtime:	A	debuggable	objc	runtime	(github.com)
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