


Designing
Editing
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#include <stdio.h>

Qe - GCC -0 hw hw.c =

printf (“hi\n”);
1 Executable File

Source code File hw.c

Let’s get it done the simplest way first




hw.cC

Source File Executable File
[tux:~/hw]: GCC -0 hw hw.c

[tux:~/hw]: Is -1 hw

-rwxr-xr-x 1 gaspara voicedb 13877 Aug 8 15:05 hw

[tux:~/hw]: ./hw
hi

[tux:~/hw]: file hw
hw: ELF 32-bit LSB executable, Intel 80386, version 1, dynamically linked (uses shared
libs), not stripped

L [tux:~/hw]: more /usr/share/magic




hw.cC

Source File

tux:~/hw]:
tux:~/hw]:
tux:~/hw]:
tux:~/hw]:
tux:~/hw]:
tux:~/hw]:

gcc -c hw.c

:

Object':ile

—

GCC -c hw.c

Is -1 hw.o

file hw.o

GCC -ohw2 hw.o
Is -1 hw hw?2

file hw2

gcc -0 hw hw.o

Executable File




Preprocesso = ]

Source File Expanded
Source File

Comiler
Assembler
Other User
: obj File

Link Editor / Linker

fusr/lib - 5 |d collect?

Libraries =

i

4 hw.s

asm File

& hw.o
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Exec File




Different Types of Files’ Extensions are detailed in
man gcc

Similarly, options to stop GCC at any step of the
source code processing chain are available

-C Stops after hw.o

-S Stops after hw.s

-E Stops after hw.i

hw.i

Expanhed
Source File

hw.s

Asm File

hw.o
Obj File
hw

Exec File




#include <stdio.h>

Int main ()

{
printf (“hi\n”);

}

Source code File hw.c

Contents of
/usr/include/stdio.h

Int main ()

| {

}
- e

Expanded Source File Wi

printf (“hi\n”);

Cpp

GCC -E hw.c

Asm File

hw.o
Obj File
hw

Exec File




hw.i

Contents of ‘ main: () Expanded

/usr/include/stdio.h pushl %ebp Source File
- movl  %esp, %ebp !

. : subl ~ $8, %esp
int main () subl  $12, %esp

{ pushl $.LCO

printf (“hi\n”); call printf
} addl $16, %esp

(...) hw.o

Expanded Source File hw.i Asm Source File hw.s
‘ Obj File

LR

B
.

hw.s

LEELEEEEL

hw

ccl

GCC -S hw.c Exec File




(.-) hw.i
main:
pushl %ebp |
movl %esp, %ebp hw o Expanded
subl ~ $8, %esp ' Source File
subl  $12, %esp

ushl $.LCO i Ei
I{c)all printf ObJ“F”e hw.s

addl $16, %esp
(...) GCC -c hw.c Asm File

Asm Source File hw.s > as

Relocatable Object File
= assembled asm code (architecture dependent)
= ELF32_1386 format (linux)

Ready for link w/ other obj to form an executable file

Exec File
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Expanded
Source File

Exec File -

d Asm File

GCC -ohw hw.c hW.0

Gathering altogether

Your Object Files
Object Files from libraries
The C runtime code




Linkin

. B
|

Obj File Exec File Expanded

Co .. : Source File
A taste of what linking is really about... (edited)

ld -m elf_i386 AW.S
-dynamic-linker /lib/ld-linux.so0.2

-0 hw
fusr/lib/crtl.o /usr/lib/crti.o

{usr/lib/gcc-lib/1386-redhat-linux/2.96/crtbegin.o hW.o
-L/usr/lib/gcc-lib/1386-redhat-linux/2.96

-L/usr/lib/ Obj =
hw.o

-Igcc -Ic -lgcc hw
Jusr/lib/gcc-lib/i386-redhat-linux/2.96/crtend.o
Jusr/lib/gcc-lib/i386-redhat-linux/2.96/../../../crtn.o e |

Asm File
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