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JMP 2000
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PDP-11 Machine Code Sample
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x86_64



Linker















Compiler Linker



/ my_math.c

INt Int
return

int int
return

// main.c

Int
INt

INt

1 2

return O



// clang -c my math.c -o
// my math.o

INt INt Int return

INt INt Int return




my_math.o



CE X

RIEX




my_math.o



callq 0x00000000

// clang -Cc main.c
//  main.o
INt
INt 1 2

O St @5
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clang main



callq OXGOOGOOGGO



119
0x00000A00






callq OXGOOGOOGGO



11¢
0x00000000






callq OXGOOGOOGGO
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Code for main




iz



duplicate symbols

_add symbol
_sub symbol
_main symbol

_add symbol
_foo sym 01???

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Undefined symbols

foo



Static Library?



SR

libtool






Linker









Shared Library






// clang -c main.c
//  main.o

INt "he
llo
WO

rid

ret
urn
0



relocate
_printf!
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callq 0x000000000




DATA
_printf pointer

_main symbol

_printf symbol




Code for main

callq 0x00000000

stub for _printf
| “jmp_6x0000007€0 _
linker(ld)

DATA

- S

_main symbol

_printf symbol




main executable






dyld
(dynamic loader)



dyld

stub for

- printf
jump
0x0000007e0

DJAY AN
_printf pointer

_main symbol

_printf symbol
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Lazy Binding






dyld

Rebase
Binding

WWDC 2016 {Optimizing App Startup Time)









Linker Loader



1o 1 5

-ObjC



otool -L

nm -u



remove



NSString NSBundle mainBundle
pathForResource @"DynamicPlugin” ofType @"framework"
NSBundle NSBundle bundleWithPath

load

NSClassFromString @"Sark"



LC_LOAD DYLIB yololib
___attribute__ ((constructor))

class-dump



) IEE KU
Mach Header, Load

Commands, Symbol Table, Rebase Info



Lazy /| Non-Lazy Pointer
Symbol Table / String Table

__DATA






{linkers and loaders)

. http://Iwww.codeproject.com/Articles/187181/Dynamic-
_Inking-of-Imported-Functions-in-Mach-O
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