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developer fEmainZ BIHYR] BAF 1T RYALE

_attribute_((constructor)) F
C++ generates initializer
for static allocated objects

S

class load()
category load()

Run Image Initializers

—> <
main Z B &S init main Z[5init
LoadiEFERKRTIE]

Vcall_load_methods libobjc.A.dylib

obaodiPhone

BN [0ad] Taobao4diPhone
pad] TaobaodiPhone

285.0ms 2.9%
162.0ms 1.6%
34.0ms 0.3%
15.0ms 0.1%

12.0ms  0.1% . RRRIRORRIRRIN | (02d] T20bao4iPhone
10.0ms 0.1% 1.0 Ry | ] Taobao4diPhone
6.0ms 0.0% 0.0 _ aobao4iPhone

5.0ms 0.0% 0.0 = » xmlinitParser libxml2.2.dylib
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— ER{EERBAPI-ROEH)

#import

#import

‘printf(

printf(

TestFramework

((constructor))
)i

before main() {

((destructor))
) ;

after main() {

TestFramework : NSObiject

yingfang:Documents_figgﬁi;ﬁ;

libTestF raméwc
0000000006000040

Y

00000000000001a8
0000000000000180
0000000000000020
0000000000000000
00000000000000d0

0000000000000138
00000000000000f0

.a(TestFramework.o): h
t +[TestFramework 1oad] y,
) ’:‘--“A U ) pr

e
S
U
S
U
U
T
T
U
S
S
S

,emllibTestFramework.a

NSLog -
srliuifi '“;~“lo]ect
OBJC CLASS_$_TestFramework

_0BJC_METACLASS_$_NSObject
_0OBJC_METACLASS_$_TestFramework

__CFConstantStringClassReference

__objc_empty_cache
_after_main
_before_main
_printf

1_0BJC_$_CLASS_METHODS_TestFramework
1_OBJC_CLASS RO_$ TestFramework
1

"x_segname

afs M_0x0000000

size
offset
align
reloff
nreloc
flags
reservedl
reserved?2
Section

sectname __
segname __

addr

size
offset
align
reloff
nreloc
flags
reservedl
reserved?2

;5sectname .

_0BJC_METACLASS_RO_$%$_TestFramework

mod_init_func
_DATA

"‘ ] ‘\:";

0x0000000000000008
3016

2”3 (8)

5368

1

0x00000009

0

0

mod_term_func
DATA
0x00000000000001e8
0x0000000000000008
3024

2”3 (8)

5376

1

0x0000000a

0

0




EnEdE <O — IEREERAPIRORES  IMUESTHFIENAPP load BREAIFERT?

TestFramework

vold i1initializeMainExecutable() {
// record that we've reached this step
gLinkContext.startedInitializingMainExecutable = true;
// rTun initialzers for any inserted dylibs
magelLoader: :InitializerTiminglList 1nitializerTimesl| s/
initializerTimes[@].count = 0;
const size_t rootCount = sImageRoots.size();
if ( rootCount > 1 ) {
for(size t i=1; i < rootCount; ++i) {
sImageRoots[i]->runInitializers(gLinkContext, initializerTimes[©@]);

¥

// rTun 1initializers for main executable and everything it bring
sMainExecutable->runInitializers(gLinkContext, initializerTimes 121 mainExecEs

if ( gLibSystemHelpers != NULL )
(xgLibSystemHelpers—->cxa_atexit) (&runAllStaticTerminators, NULL, NULL);

// dump info if requested

if ( sEnv.DYLD_PRINT_STATISTICS )
ImagelLoaderMachO: :printStatistics((unsigned int)sAllImages.size(), initializerTimes[0]);




EnEdE <O — IEREERAPIRORES  IMUESTHFIENAPP load BREAIFERT?

volid Imageloader::recursivelInitialization(const LinkContext& context, mach_port_t this_thread,
InitializerTiminglList& timingInfo, UninitedUpwards& uninitUps)

{
const char
load_images(image_state state, uint32_t infoCount,
. . . e . t st t dyld_i info 1 1
if ( fState < dyld_image_state_dependents_initialized-1 ) { { const struct dyld_image_info infolist[])
BOOL found;
recursive_mutex_lock(&loadMethodLock);
context.notifySingle(dyld_image_state_dependents_initialized, this); _
// Discover load methods
- o ric_7a - s rwlock_write(&runtimelLock);
U é/ in;tl‘;’l%i? ;c.l'.us lmigih. _>doInitialization!( text): found = load_images_nolock(state, infoCount, infolist);
X ool hasInitializers = this->doInitialization(context); rwlock_unlock write(&runtimeLock);
I a - o a - o - o a
I // let anyone |_(n0W we f1n1§h(_ed.1n}tlallzlng this 1image // Call +load methods (without runtimelLock - re-entrant)
i fState = dyld_image_state_initialized; VvV if (found) {
0 oldState = fState; s” call_load_methods();
0 context.notifySingle(dyld_image_state_initialized, this); ,"' }
L g
: R " recursive_mutex_unlock(&loadMethodLock);
L
P ," return NULL;
— s }
} 0 e’ S —
0 .
i PN
static woid notifySingle(dyld_image_states state, const‘jmageLoader* image)
{ i v
//dwyild: log("notifySingle(state =%d, image="s.)‘(‘nﬁ state, image->getPath());
std:d:vector<dyld_image_state change hand!br>* handlers = stateToHandlers(state, sSingleHandlers);
if (@ handlers != NULL ) { .
Myld_image_info info; ‘¢'
Hnfo. imageLoadAddress » = image->machHeader();
*nfo imageFilePath” = image->getRealPath();
info.imageFileModDate = image->lastModified();
or (std::vector<dyld_image_state_change_handler>::1terator 1t = handlers->begin(); 1t != Yandlers->end(); ++it) {

const charx result = (xit)(state, 1, &info),

if ( (result != NULL) && (state == dyld image_state mapped) ) {

a . ars 1Hreian~ [ -ia E ar~iaila _o "

// make copy of thrown strlng so that later catch clauses can free it
const charx str = strdup(result);
throw str;




| RS

=453

&

~MO — IFREERBAPIROZES  OEFITAIEMA

At imageloader

ST

NP loadBREIHIFE

N

BT/ 1N imageloader#]Jigft.loadid =

dy LdJE

LinkContextx centext;
context.notifySingle(..);

¢

libobjc.A.dylib
const char xload_images(..)

ML AU N ES

.

v

libobjc.A.dylib
const char xload_images(..)

#iAamainExecEE

i

libobjc.A.dylib
void call_load_methods(void)

i

libobjc.A.dylib
void call_class_loads(void)

i

libobjc.A.dylib
BOOL call_category_loads(void)

3R app loadfFERTAE

BENXMNSE, Embed frameworkiA I
BOINApp LI

¢

B SERE Nelass loadA3EH, hook
APPHYZEERZEload /A

.

hook B iEG1TE 1 class load 5iA1B1TH#
i, HBZiT2Eclass loadHiEBREER

i
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void ImagelLoaderMachO::doModInitFunctions(const LinkContext& context)

{

ST

if ( fHasInitializers ) {

for (uint32_t i = @; 1 < cmd_count; ++1i) {
if ( cmd->cmd == LC_SEGMENT_COMMAND ) {

const struct macho_segment_command*x seg = (struct macho_segment_commandx)cmd;

const struct macho_sectionx const sectionsStart = (struct macho_sectionx)((charx)seg + sizeof(struct macho_segment_command));
const struct macho_sectionx const sectionsEnd = &sectionsStart[seg->nsects];

for (const struct macho_sectionx sect=sectionsStart; sect < sectionsEnd; ++sect) {

) O \/ 1

if ( type == S_MOD_INIT_FUNC_POINTERS ) {
TYPE==S_MOD_INIT_FUNC_POINTERS " const size_t count = sect->size / sizeof(uintptr_t);

Initializer func = inits[i];

y I
y 1
} |
X cmd = (con%t struct load_commandx) (((charx)cmd)+cmd->cmdsize);
1
} } '
1
1
: ; Section _ _mod_init_func
' ; Range: [0x100098b78; 0x100098bbO[ (56 bytes)
: ; File offset : [625528; 625584 (56 bytes)
. ; Flags: 0x9
X ; S _MOD_INIT_FUNC _POINTERS
1
0003600100098b78 dq 0x0l000000100060490
0000000100098b80O dq 0x0000000100063e88
0000000100098b88 dq 0x000000010007b7c8
0000000100098b90 dq 0x000000010007e524
0000000100098b98 dq 0x000000010007e554
0000000100098bad dq 0x000000010007e57cC
0000000100098ba8 dq 0x000000010007e670




SR EUE RO — IERIEFERAPIRORA SiECH+EHSIISRIANSREFD_ attribute_((constructor))AY#EAT"
ﬁ* : :::;:?n[ﬁggg?igigg?[m?a bytes)

; File offset : [3232; 3240[ (8 bytes)
; Flags: 0x9

class clsA { - S_MOD_INIT_FUNC_POINTERS
pUbliC: 0000000000000260 ltmp‘lllt Ox00000000000000 O
clsA(); ) * “ QY
int a; _TEXTER -
}. —— Ltmpl:
’ 0000000000000 1 sub sp, Sp, #0x20 CODE XREF=_GLOBAL_ sub I TestFramework.mm+20
clsA::clsA() { 00000%00606068\/ stp x29, x30, [sp, #0x10]
P000000000000084 add x29, sp, #0x10
a = 10; 2000000000000088 adrp x8, #0x0
} 0000000000008 C add x0, x8, #0xc48
000000000000 090 bl __ZN4c1sAClEv ; clsA::clsA()
static clsA objA; 0000000000 00094 str x0, [sp, #0x8]
. 0000000000008 ldp x29, x30, [sp, #0x10]
clsA objB; 200000000000009C add sp, sp, #0x20
2 ___cxx_global_var_init.1:
006000966000003\\_/// sub sp, Sp, #0x ; CODE XREF=__ GLOBAL__sub_I TestFramework.mm+24
PO00V000000000a8 stp x29, x30
P0000V0000V0V00RacC add x29, #0x10
000000 0000000bO adrp x8
0000000000000 4 add , X8, #0xc4c
P0000000000000D8 __ZN4clsAClEv ; clsA::clsAl()
000000000000 ADC x0, [sp, #0x8]
P0000000000000CO x29, x30, [sp, #0x10]
P0000000000000C4S sp, Sp, #0x20
0000000000000 C8
__GLOBAL__sub_I TestFramework.mm:
DGGOGOGOOGOGOOCGZ sub sp, Sp, #0x20
P0000000000000d0 () stp x29, x30, [sp, #0x10]
20000000000000d4 . add x29, sp, #0x10
P0000000000000d8 bl _objc_autoreleasePoolPush
P0000000000000dC str x0, [sp, #0x8]
D0000000000000ed bl 1 , 1tmpl
0000000000000e4 bl N cxx_global var_init.1 ?
P0000000000000e8 ldr x0, [sp, #0x8]
P00000000000A0VecC bl _objc_autoreleasePoolPop
0000000000000 ldp x29, x30, [sp, #0x10]
0000000000000 4 add sp, sp, #0x20

0000000000000 f8 ret



— IERFEFERAPIRARA RIZCHERFSIRIEREF]__ attribute_((constructor))AIFERT?

EREIE R

Section _ _mod_init_func

__attribute ((constructor)) void before main@() {
printf("before main\n");

; Range: [0x2b8; 0x2d0[ (24 bytes)
; File offset : [3320; 3344 (24 bytes)
; Flags: 0x9

S_MOD_INIT_FUNC_POINTERS

ltmp1ll:
; , , , 00000000000002b8 dqg 0x0000000000000000 . 1
__attribute__((constructor)) void before_mainl() { 00000000000002c0 dq 5 0x0000000000000028
ppintf("befope main\n"); 00000000000002c8 dq ~ 0x000000000000011cC
¥
1 Ltmpo:
00000000000@9000\\_,// sub sp, sp, #0x20
0000000000000004 stp x29, x30, [sp, #0x10]
0000000000000008 add x29, sp, #0x10
000000000000000C adrp X0, #0x0
0000000000000010 add X0, x0, #0x14c
SCIS4EID : 0000000000000014 bl _printf
WA lo - 0000000000000018 stur wd, [x29, #-0x4]
. - &2 ot S S N 000000000000001C ldp x29, x30, [sp, #0x10]
section __mod_init_funcimfunciton pointers ™M#{—=21 0000000000000024 "etd
; endp
o CHERSISIERMBAT AT HE NEEREN  1000000000000028 -~ aop et soxae, o OrEmREN0
FERY, BEAUSIT R AR NED .oFEEBFSXIR —88838883388838§3 s;g "53' X3°'#é525, #0x10]
T a x29, sp, X
) GBS ENEEER| 0000000000000034 adrp X0, #0x0
- - = A e T[] = 0000000000000038 add X0, x0, #0x14c
+ Section __mod_init_funcE2EDATAR (ZERAILED  500000000000003 bl S orinth
&) , function pointersig@pIXiE = TEXTESR ggggggggggggggig {5:" Wgé [iﬁg' ’[’;gx‘%xm]
\ x ’ ’ ’
(1ZER T RIZEL ) 0000000000000048 add sp, sp, #0x20
000000000000004C ret

N =Y
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piE

Range: [0x2b8;
File offset :

— IERIEERAPIR

Section _ _mod _init_ func

0x2d0[ (24 bytes)
[3320; 3344 (24 bytes)

Flags: 0x9
S MOD INIT FUNC POINTERS

Ltmpll:
00000000000002b8 dq 0x0000000000000000
00000000000002c0 dq 0x0000000000000028
00000000000002c8 dq 0x000000000000011C

1. Z2EFREFE T AR Hhook PR £t 1t
f 2. EIAREHILE RIS B A

typedef void (xaliPerformanceInitFuncOrigInitializer)(int argc,

const charx argv[],
const charx envp[],
const charx apple[],

const AliPerformancePremainProgramVarsx vars);

OZH SInCHHERSIIRMIEEREAFD  attribute_ ((constructor))AJs

ST

B IRCH RSN RIS R A

__attribute_ ((constructor))iERt A %

class load FiEIRE__ DATAEX

section __mod_init_funcitbilt

¢

JE[HS._MOD_INIT_FUNC_POINTERS
R EIE T

¢

hookidF&:

A.

B.
|
C.
5

Jhook REIEFH B IR E5RY
__mod_init_funcREIE5t
BRE RGN R B — T2 B

hook RENFIRIENITINdex, MEF
ZH P IREN B LAY [RIg R EGh I 1T

D. Gt RIGREFERT

¢
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EESDK — EXNREINBFERNES

E1: Applaslidiz

main

%2 mEMEEE

v

AppDelegate:

push/tab/
addChildViewController

!

l1.didFinishLaunchi

!

=

First UIViewController:

1.init

2. loadView

3.viewDidLoad

4.viewWillAppear

\, ?‘5.viewDidAppear

Enter UlViewController:

1.1init

2. loadView

3.viewDidLoad

4.viewWil lAppear

5.viewDidAppear

RE !
Duang
Duang~~

I

:«
|

mEn
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TIREREE

class load() _attribute_((constructor)) #
C++ generates initializer
for static allocated objects

- =

category load()

Run Image Initializers

> <
main Z Bl & Ztinit main Z [Finit
appashits: EiSframeworkhd i
162.0ms 1.6% 0.0 obaodiPhone
34.0ms 0.3% 0.0 K& I (0ad] TaobaodiPhone
16.0ms 0.1% 1.0 |1 ,. I ad]  TaobaodiPhone
12.0ms 0.1% 1.0 ¥ > SRR ' (0ad] TaobaodiPhone
10.0ms  0.1% 1.0 Y . | ] Taobao4iPhone
6.0ms 0.0% 0.0 " | aobao4iPhone
5.0ms 0.0% 0.0 |- »xmlinitParser libxml|2.2.dylib
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2.50 i
render sample time(ms)
: 2.50
2.00
2.00
S==iPhone5c
1.50 i0S8.4
i089.2.1
iphoneSs wwiw=render sample time(ms)
1.00 i0S8.1.3
— e 1.00
Sw==iPhoneb
r 10510.2
0.50 0.50
0.00 T T r
0.00 T T v v v v ' v ' ' iPhone5c iPhones iphoneSs iPhone6
1 2 3 4 5 6 7 8 9 10 i0S8.4 i089.2.1 i0S8.1.3 i0510.2
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To a force of English

All Cores

00:0#8000

4©,

© Details ' Profile ' Root

00:10.000

Weightv
3.85s 100.0%

2.37 s
2.37 s
2.37 s
2.37 s
2.37 s
2.37 s
2.37 s
4.00 ms
1.00 ms
433.00 ms
251.00 ms
193.00 ms
165.00 ms
127.00 ms
100.00 ms
68.00 ms
57.00 ms
20.00 ms
15.00 ms
13.00 ms
9.00 ms
8.00 ms
8.00 ms
4.00 ms
2.00 ms
1.00 ms

61.6%
61.6%
61.6%
61.6%
61.6%
61.6%
61.5%
0.1%
0.0%
11.2%
6.5%
5.0%
4.2%
3.3%
2.5%
1.7%
1.4%
0.5%
0.3%
0.3%
0.2%
0.2%
0.2%
0.1%
0.0%
0.0%

All Processes / Threads

00:20.000

Self Weight

Os
Os
Os
Os
Os
Os
Os
Os
4.00 ms
1.00 ms
Os
Os
Os
Os
Os
Os
Os
Os
Os
Os
Os
Os
Os
Os
Os
Os
Os

vee i)t

BH—instrument=z=ERE5H &2 A\ RHIHES

00:30.000 00:40.000 00:50.000 01:00.000 01:10.000

Symbol Name

Vv Taobao4iPhone (922)
V¥Main Thread Oxcald
Vstart libdyld.dylib
V¥main Taobao4diPhone
VUIApplicationMain  UlKit
VGSEventRunModal GraphicsServices
VCFRunLoopRunSpecific CoreFoundation
»__CFRunLoopRun CoreFoundation
DYLD-STUB$$-[NSMutableOrderedSet removeObjectsinRange:inSet:] CoreFoundation
O0x1930165f0
»_pthread_body Oxcad9
»_dispatch_worker_thread3 Oxcbbe
»_dispatch_worker_thread3 Oxcc64
»_dispatch_worker_thread3 Oxca95
»_dispatch_worker_thread3 Oxcbe?2
»_pthread_body Oxcb13
»_dispatch_worker_thread3 Oxcc27
»_dispatch_worker_thread3 Oxcab6
»easy_io_on_thread_start Oxcaad
»_dispatch_worker_thread3 0Oxcc91
»+[NSURLConnection _resourceLoadlLoop:] Oxcacf
»_dispatch_worker_thread3 Oxcaab
»_dispatch_mgr_thread Oxca8f
»_pthread_body Oxcadd
»_dispatch_worker_thread3 Oxcb20
»loginThreadFunc Oxcbic
»_pthread_body OxcabO

01:20.000 01:30.000
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To a force of English

BH—instrument=z=ERE5H &2 A\ RHIHES

All Processes / Threads

All Cores

00:10.000

00:20.000

B U SRS T2 Fapp B ZRAJtime profile TEFIF 7

© Details ' Profile ' Root

Weightv  Self Weight Symbol Name
3.85s 100.0% Os VTaobao4iPhone (922)
2.37s 61.6% Os V¥Main Thread Oxcald
2.37s 61.6% Os = Vstart libdyld.dylib
2.37s 61.6% Os P& ¥main Taobao4iPhone
2.37s 61.6% Os | ) VUIApplicationMain UlKit
2.37s 61.6% Os VGSEventRunModal GraphicsServices
2.37s 61.6% Os | VCFRunLoopRunSpecific CoreFoundation
2.37s 61.5% Os | »__CFRunLoopRun CoreFoundation
400ms 0.1% 4.00ms | DYLD-STUB$$-[NSMutableOrderedSet removeObjectsinRange:inSet:] CoreFoundation
1.00ms 0.0% 1.00 ms 0x1930165f0
433.00ms 11.2% Os »_pthread_body Oxcad9
251.00ms 6.5% Os »_dispatch_worker_thread3 Oxcbbe
193.00 ms 5.0% Os »_dispatch_worker_thread3 Oxcc64
165.00 ms 4.2% Os »_dispatch_worker_thread3 Oxca95
127.00 ms 3.3% Os »_dispatch_worker_thread3 Oxcbe2
100.00 ms 2.5% Os »_pthread_body Oxcb13
68.00ms 1.7% Os »_dispatch_worker_thread3 Oxcc27
57.00ms 1.4% Os »_dispatch_worker_thread3 Oxcab6
20.00 ms 0.5% Os »easy_io_on_thread_start Oxcaad
15.00ms 0.3% Os »_dispatch_worker_thread3 0Oxcc91
13.00 ms 0.3% Os »+[NSURLConnection _resourceLoadlLoop:] Oxcacf
9.00ms 0.2% Os »_dispatch_worker_thread3 Oxcaab
8.00ms 0.2% Os »_dispatch_mgr_thread Oxca8f
8.00ms 0.2% Os »_pthread_body Oxcadd
400ms 0.1% Os »_dispatch_worker_thread3 Oxcb20
2.00ms 0.0% Os »loginThreadFunc Oxcbic
1.00 ms 0.0% Os »_pthread_body OxcabO
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011] com.apple.uikit.eventfetch—thread ,
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[16647] [4611]
[1 971 5] libsystem_pthread.dylib.start_wqthread
, li... libsys... libsystem_pthread.dylib._pthread... libsy... libsyst... libsys... libsystem_pthread.... libsystem_pthre... li...lib..li.. libsystem_pthread.dylib._pthread_wqthread...
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[25091] libd... Ta... libdi... Foundation.<red... lib...
libd... Ta... libdi... Taobao4iPhone.-... lib...
[25347] Taob... Co... CoreT... CoreFoundation.... Tao...
[25603] G C8E CoreText.<redacted>
Taob... .. Real time(ms): 150.888
- Taob... ... Cpu time(ms): 0.037
IR0 Exclusive Cpu Time(ms):
"7200]
libd... li... libsyst...  CFNetwork...
Taob... li... (contex... CFNetwork...
Taob... li... CFNetwork...
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Exclusive Cpu Time(ms): O

lib... li...




2 CIERERFE

To a force of English

B — tbinstrument 24§

. HEEOficase B  OC)

/] 33 e e ke s e ke ke ok ok ok ok 3k ok ok ok Kk e o ok ok ook ok ok ok ok ok ok ok ok K ok k)

*x id objc_msgSend(id self,

% SEL op,

% ces)

x

* On entry: al is the message receiver,
% a2 1is the selector

24 26 6 6 6 5 5K K K K 3 K K A 3 K K K K R R K K K K K K K K o K K K K K K K kK %

ENTRY objc_msgSend
# check whether receiver is nil

teq al, #0 4
beq LMsgSendNilReceiver Y,
4
# save registers and load receiver's clags f
stmfd sp!, {a4,vl,r9} ’
ldr vl, [al, #ISA] ’

. . . 4
# receiver 1s non-nil: search the caqﬂe
CachelLookup a2, vi, LMsgSendCach iss

# cache hit (imp in ip) and CacheLd%kup rett
ldmfd sp!, {a4,vl,r9} ’

bx ip
q
# cache miss: go search the metfiod lists
LMsgSendCacheMiss: 4
ldmfd sp!, {a4,vl,r9} ¢

b objc_msgSend_uncached

LMsgSendNilReceiver:

mov a2, #0
bx 1r
LMsgSendExit:

END_ENTRY objc_msgSend

~7v

¥ add

STATIC_ENTRY objc_msgSend_uncached

tﬂsh stack frame

stmfd sp!, {al-a4,r7,1r}
r7, sp, #16

# ¢t Load class and selector

ldr a3, [al, #ISA]
/* selector already in a2 x/ ’
/* receiver already in al */

t Do the lookup /|
MI_CALL_EXTERNAL(_class_lookupMethodAndLoadCache3)
MOVE ip, al |

q
t Prep for forwarding, PJ stack frame and call #mp
teq v1, vi /* sét nonstret (eq) x/ q
ldmfd sp!, {al-a4,w7,1lr} )
bx ip 0
q
0 !
1 ’

A NN NN N NS A A AP A DA A A A A AT AN S AN AN AN A N A A AN AR AN D A AT A DA AR A A AN A N TV A AN AN AN D AR

IMP _class_lookupMethodAndLoadCache3(id obj, SEL sel, Class cls)
{

}

return lookUpMethod(cls, sel, YES/xinitializex/, Nd;*cache*/, obj);

/* class = receiver->isa jpx

HE DA objc._msgSendAEBEruntimelLockii

IMP lookUpMethod(Class cls, SEL sel, BOOL initialize, BOOL cache, id inst)
{

4 Class curClass;

IMP methodPC = NULL;

// realize, +initialize, and any special early exit

-~

// The lock 1is held to make method-lookup + cache-fill atomic

// with respect to method addition. Otherwise, a category could

// be added but ignored indefinitely because the cache was re-filled
// with the old value after the cache flush on behalf of the category.

lockForMethodLookup();

// EIRENAESERMIMP

unlockForMethodLookup();

// paranoia: look for ignored selectors with non-ignored implementations
assert(!(ignoreSelector(sel) && methodPC != (IMP)&_objc_ignored_method));

return methodPC;

—

void lockForMethodLookup(void)
{

}
void unlockForMethodLookup(void)
{

}

rwlock_read(&runtimelock);

rwlock_unlock_read(&runtimelLock);
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IMP imp_implementationWithBlock(id block)

{
block = Block_copy(block);
lock(),
IMP rqturnIMP = _imp_implementationWithBlockNoCopy(_ar
_unlochk();
return fg;urnIMP;
} .

REBNET, BE

\

4

statlc inline void _lock() {

mutex_lock(&classlLock);
#endif
}
—nmnMnm

runtimelLock

IMP [class_replaceMethod(Class cls, SEL name, IMP imp, const char *types)

{
if (!cls) return NULL;

rwlock wr1te(&runt1meLock),
. . s), name, imp, types ?:

rwlock_unlock_wrlte(&runtlmeLock);
return old;

—

void method_exchangeImplementations(Method ml_gen, Method m2_gen)

{
rwlock _write(&runtimelLock);

i ll' YES);

IMP ml_imp = m1—>imp;
ml- >1mp = m2->imp;
m2->1imp = ml_imp;

// fixme update monomorphism if necessary

rwlock_unlock _write(&runtimelock);
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