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dyldiffiA

e dyld = pyLd = DYnamic LoaDing

dyldEE AR £X

o dyldERRIEER

o dyldEXf: XHIE

m  /cores/dyld

m  /usr/lib/dyld

o dyldEXft: AEBLH

m section

m dyld._ TEXT._ text

o dyldF AERHY

m RER

s CHRE
NSVersionOfRunTimeLibrary
NSVersionOfLinkTimeLibrary
_NSGetExecutablePath

m RAYRE

statfs64

dyldFF kIR EL

dyld_stub_binder
dyld_program_sdk_at_least
dyld_shared_cache_file_path

_dyldFFLAIBRIER

_dyld_start
_dyld_get_all_image_infos

n dyldZERIREL

dyld::notifySingle
dyld::initializeMainExecutable
dyld::_main
dyld::registerAddCallback

ImageLoaderMachOZ#&R £1

ImagelLoaderMachO::doModInitFunctions
ImagelLoaderMachQ::dolnitialization

ImageloaderZ AR %1

ImagelLoader::recursivelnitialization
ImagelLoader::processinitializers
ImageLoader::runinitializers

dyldbootstrap3 AR 1

dyldbootstrap::start

dyld3ZE Ry R ER

dyld3::dladdr

dyld3::Alllmages::dlopen
dyld3::OverflowSafeArray
dyld3::MachOFile::forEachLoadCommand
dyld3::MachOFile::getUuid



n dyld4ZERIRER
m dyld4::RuntimeState::initialize
m dyld4::APlIs::_libdyld_initialize
n EREE
m dyld_main_thread
= dyld’initialPoolContent
m gProcessinfo
= dyld4::gProcessinfo
m dyld::gProcessinfo
o X
= libdyld.dylib h&E
" XHAIE
m  /usr/lib/system/libdyld.dylib
= AERRER
m dlopen
m dlopen_internal

dlopen_preflight

dladdr

_dyld_image_count
_dyld_get_image_name
_dyld_get_image_header
_dyld_image_slide
_dyld_register_func_for_add_image

_dyld_register_func_for_remove_image
m _ dyld_private ?
m getsectdata
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o dyldjREE
o B&TH
m https://opensource.apple.com/tarballs/dyld/
m dyld-1125.5
m zip : https://github.com/apple-oss-distributions/dyld/archive/refs/tags/dyld-1125.5.zip
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Runtime

AR B R

AEmainRE o

ImageLoaderfIN&Limage

AT
map_images
Load_images

DnEkEFrimage




dyldin&iid g

o iOSapp/zEhiE KR

dyldin#iidE

e dyld2 vs dyld3

developer ZEmainZ BHIRI LA {TRILIE

class load()
category load()

_attribute_((constructor)) 1
C++ generates initializer
for static allocated objects

main Z B RLEinit

main 2 fFinit
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o dyldhn&Eidiz
o

i v .

{

= e e R Wl R
_obloNotityunmappod ._,m_-_ romoveimages - garbageCollectimages

*

setObiCNotifiers

t

yld3:._dyld_obic_notify_register

_os_object_init

f

e
. PN N —

o oviD AOASEEHERER: CHATREETIATIVTIN.
o DYLD ADEEHERE:
o RFAEIEA _dyld_start
o EEN ovtp ( rebasebyld )
o AT pYD ( _subsystem_init )
*+ 18R dyld main B ( dyld::_main ) :
o MEHZEE ( mapSharedCache )
* SEFREA loadbyldcache SR =R
o {RINEBLFHIZEA napCacherrivate , FHARTET, HECER.
- DEmMEETETELE,
o HATHZERMIFIBA mapCachesystemwide

o dyld2/dyldz [ ClosureMode HIEMER) IIEHFEHF ( dosii 3IA dylds HIREN, AEEXNEREER, KRES. 0s13E BSEN=HELHE
ClosureMode B4, ) :

*  dyld3 :
o BB mainClosure
e JB3 launchWithClosure BEIERF, HMIIERE result (ERFAD nain ), BEH dyld2 BEiERFSEESER.
. dyld2 @ BEhEEE
o RAHLERFE instantiateFromloadedImage (3ERFLEZBIR image )
o @M sniffLoadCommands (ERAEIER, Ll compressed . BIE compressed MEHEIERBIHRLFIE.
¢ compressed BARME Lc_pYLIB_INFO ] LC_DYLD_INFO_ONLY SREIRHZM,
s segCount W% 256 T,
e libCount /% 4096 T,
o SEGHELAER dmage , MDA all images #1,
o FBAMEIBE loadInserteddylib
o iR ETFRE R BB oad NEISE.
o HHETIRFHEHEMARSE( Uink , FRFAHEER)
e fBIE ASLR , #IE Nolazy RIS, HEHBHS
o PMELERF initializeMainExecutable (ROLFE)
o WAL images , TARM 1 i, AREBIMMALERF (THR o ) A dyld Imageloader::runInitializers :
« dyld Imageloader::processInitializers :
* dyld Imageloader::recursiveInitialization :
* dyld dyld::notifySingle *
o RTEMAGT-TER.
o WITHRIAEIEE objc_init ¥IATIEMRMERNE TS Load_images
s Load_images PAMAT call_load_methods FREX
* call_class_loads : VA& MEMN + load Hif.
e call_category_loads A& HHM + load k.
* dolInitialization
o BRERMWAT doModInitFunctions
* WEIRTIARRE crr MREMERM ( attribute((constructor)) Bl c HH)
o SE%MARMA libsystem_initializer ¥XSEBEITEIANEM.
o @EE=8E ( map_images . load_imeges . unmap_image )
o map_images HHTRHIME, EEIBABCIMEMIDIEA,
e load_images ¥E notifySingle WIFPIEA,
* unmap_image FER/EIARESHIRZIFRIRHRIEA.
o REEEFAD ccman , REREEEF ( main ) .
o load . Ci+ MIEEM. main WARE:

o Dyld #AH image B4 Link Binary With Libraries [RFEDIMALKN, MTHE 1 78, BEBNEBLEREF (T4 ¢ ) . TLEERHRR inage #THEM,
o image WEBRSCMEFABTEN + load , BNHEDER + load , RENH c++ REMEAR., ( HKload->H%load->C++IERK ) . +load & objc RIGFMH,

WSEN 2T dyld PERN. (ERESRITHEENHSOMRMAET, inoge AEBMIAFINARE conpile sources FRIRFEHITH).
o main BBETE dyld BREIAORE ( main ) ZEA AN,

dyldn#idiz1

1ldb) bt
* thread #1, queue = 'com.apple.main-thread', stop reason = breakpoint 23.2
* frame #0: 0x000000018d124174 libdyld.dylib'dladdr

C++2B
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frame #1: 0x000000010b0bfbac AwemeCore ' 1ldb_unnamed_symboli3025$$AwemeCore + 80

frame #2: 0x000000018d041c38 libobjc.A.dylib'CALLING_SOME +initialize METHOD + 20

frame #3: 0x000000018d04742¢c libobjc.A.dylib*initializeNonMetaClass + 644

frame #4: 0x000000018d0471f8 libobjc.A.dylib*initializeNonMetaClass + 80

frame #5: 0x000000018d047ba8 libobjc.A.dylib*initializeAndMaybeRelock(objc_class*, objc_object*, mutex_tt<false>&
, bool) + 284

frame #6: 0x000000018d05450¢c libobjc.A.dylib'lookUpImpOrForward + 700

frame #7: 0x000000018d0448a8 libobjc.A.dylib'object_setClass + 104

frame #8: 0x000000018d29da70 CoreFoundation'_CFRuntimeCreateInstance + 580

frame #9: 0x000000018d2bch74 CoreFoundation'_ CFStringCreateImmutableFunnel3 + 1944

frame #10: 0x000000018d2bcef8 CoreFoundation'CFStringCreateWithCString + 82

frame #11: 0x000000018d297610 CoreFoundation'__CFInitialize + 812

frame #12: 0x0000000104fddfac dyld ImageLoaderMachO::doImageInit(ImageLoader::LinkContext const&) + 248

frame #13: 0x00000001047de580 dyld ImageLoaderMachO::doInitialization(ImageLoader::LinkContext const&) + 40

frame #14: 0x00000001047d95d0 dyld ImageLoader::recursiveInitialization(ImageLoader::LinkContext const&, unsigned
int, char const*, ImageLoader::InitializerTimingList&, ImagelLoader::UninitedUpwards&) + 548

frame #15! 0x0000000104fd963c dyld ImageLoader::recursiveInitialization(ImagelLoader::LinkContext const&, unsigned
int, char const*, ImageLoader::InitializerTimingList&, ImagelLoader::UninitedUpwards&) + 400

frame #16! 0x00000001047d8334 dyld ImagelLoader::processInitializers(ImageLoader::LinkContext const&, unsigned int
, ImageLoader::InitializerTiminglList&, ImagelLoader::UninitedUpwards&) + 184

frame #17! 0x0000000104fd83fc dyld ImageLoader::runInitializers(ImageLoader::LinkContext const&, ImageLoader::Ini
tializerTiminglList&) + 92

frame #18: 0x0000000104fca3d® dyld'dyld::initializeMainExecutable() + 136

frame #19: 0x0000000104fcedb4 dyld ' dyld::_main(macho_header const*, unsigned leng, int, char const**, char const*
*, char const**, unsigned long*) + 4616

frame #20: 0x00000001047c9208 dyld dyldbootstrap::start(dyld3::MachOLoaded const*, int, char const**, dyld3::Mach
OLoaded const*, unsigned long*) + 396

frame #21: 0x00000001047c9038 dyld' _dyld_start + 56

e dyld’_dyld_start
o dyld dyldbootstrap::start
m dyld'dyld::_main
m dyld dyld::initializeMainExecutable
m dyld'ImageLoader::runinitializers
m dyld'ImageLoader::processinitializers
m dyld'ImageLoader::recursivelnitialization
= dyld’'ImageLoaderMachO::dolnitialization
= dyld'ImagelLoaderMachO::dolmagelnit
u

= libdyld.dylib*dladdr

dyldhn#iidfE2
e _dyld_start

o dyldbootstrap: : start
m dyld: : _main
m dyld: : initializeMainExecutable
m |ImagelLoader::runinitializers
m |ImagelLoader::processinitializers
m |ImagelLoader::recursivelnitialization
= Dyld ::notifySingle
= libobjC.a. dylib load_images
m +[ViewController load]

dyldhn&kidiE3

1ldb bt
* thread #1, queue = 'com.apple.main-thread', stop reason = breakpoint 6.1
* frame #0: 0x0000000102495310 libAwemeDylib.dylib'_logos_method$_ungrouped$NSString$stringByAppendingString$(self=
"https://", _cmd="stringByAppendingString:", aString=0x ) at A Dylib.xm:175:29
frame #1: 0x0000000108532cT8 AwemeCore'__ 1ldb_unnamed_symbol3548$$AwemeCore + 520
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frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame

#38:
#36:
#40:
#41:
#42:
#43:
#44:
#46:
#46:
#4T:
#48:

0x00000001c2ecT60c
0x00000001bdcd0add
0x00000001bdcd0958
0x00000001bdcd0OTO
0x00000001bdech23¢
0x00000001bdccaade
0x00000001c7¢c6b328
0x00000001c1dd863¢c
0x000000010efec094
0x0000000102267ca4
0x00000001bdb54360

FrontBoardServices' - [FBSSerialQueue _performNextFromRunLoopSource] + 28
CoreFoundation’__ CFRUNLOOP_IS_CALLING_OUT_TO_A_SOURCE®_PERFORM_FUNCTION__ + 24
CoreFoundation’__ CFRunLoopDoSource® + 80
CoreFoundation’___CFRunLoopDoSources® + 180
CoreFoundation’__CFRunLoopRun + 1080

CoreFoundation CFRunLoopRunSpecific + 464

GraphicsServices GSEventRunModal + 104

UIKitCore UIApplicationMain + 1936

AwemeCore ‘awemeMain + 200

Aweme*____11db_unnamed_symbol2i$$Aweme + 12

libdyld.dylib start + 4

o libdyld.dylib start FFi&#9E A IR F
o appiBxiZ4E: Aweme _ 11db_unnamed symbol2i$$Aweme, AwemeCore awemeMain
n RE7TREMALSE LR
= UIKitCore UlApplicationMain
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dyld_stub_binder
RICmHES

1ibdyld.dylib dyld_stub_binder:

! stp x29, x30, , #
! mev x29,
! sub , , # ; =0xf0O
1 stp X0, x1, x29, #
! ostp X2, X3, x29, #
! stp X4, X5, x29, #
! ostp X8, X7, x29, #
! ostp X8, X9, x29, #
! stp g0, g1, x29, #
! stp g2, g3, x29, #
1 ostp g4, g5, x29, #
1 ostp g6, q7, x29, #
1 ldr X0, x29, #
1 ldr x1, x29, #
B ; _dyld_fast_stub_entry(veid*, long)
! mov x16, x0
1 1ldp X0, x1, x29, #
1 1dp X2, x3, x29, #
1 1ldp x4, x5, x29, #
1 1ldp X6, X7, x29, #
1 1ldp X8, x9, x29, #
1 1ldp g0, g1, x28, #
1 1ldp g2, g3, x29, #
1 1ldp g4, g5, x28, #
1 1ldp g6, g7, x28, #
I mov , x28
1 1ldp x29, x30, , #
1 add , , # ; =0x10
1 br x16
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