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int main() {

printf("Hello, world!\n");
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main() {puts("Hello, world!");}
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int main() {

J »

}

Ce

yuni@yun-deskiop: ~/bbconf X

small.c

int main() {

return 25;
1
3

SE Y
$ 1s

$ cat small.c




yuni@yun-deskiop: ~/bbconf X + o~

3 1s
small.c

$ cat small.c
int main() {

return 25;
1
3

int main() { $ gcc small.c

$

gy ]

LD ’

}




yuni@yun-desktop: ~/bbconf

3 1s
small.c

$ cat small.c
int main() {

return 25;
1
3

int main() { $ gcc small.c

$ 1s

$

gy ]

2 small.c

}




int main() {

}

Coe

- 9

yuni@yun-desktop: ~/bbconf

small.c

int main() {

return 25;
1
3

small.c

3 1s

$ cat small.c

$ gcc small.c

$ 1s
$ ./a.out ; echo %7

$




yuni@yun-desktop: ~/bbconf

3 1s
small.c

$ cat small.c
int main() {

return 25;
1
3

$ gcc small.c

$ 1s

Coe

LD o

int main() {

small.c

}

$ ./a.out ; echo %7

$ wc -c a.out




yuni@yun-desktop: ~/bbconf

3 1s
small.c

$ cat small.c
int main() {

return 25;
1
3

$ gcc small.c

$ 1s

Coe

LD o

int main() {

small.c

}

$ ./a.out ; echo %7

25
$ wc -c a.out

$ |

15768 a.out




yuni@yun-desktop: ~/bbconf

3 1s
small.c

$ cat small.c
int main() {

return 25;
1
3

$ gcc small.c

$ 1s

int main() {

Coe

= small.c

}

$ ./a.out ; echo %7

25
$ wc -c a.out

$ |

15768 a.out

Best record 15768 Bytes



gccl| -s M

—rdvnamic
FPazs the flag —export—dvnamic to the ELF linker, on targets
that support it. This instructs the linker to add all
symbols, not only used ones, to the dvnamic svmbol table.
This option is needed for some uses of "dlopen” or to allow
cbtaining backtraces from within a program.

-5 BRemowve all symbol table and relocation information from the
evecUtable.

—static
On swstems that support dwnamic linking, this overrides —pie
and prevents linking with the shared libraries. 0On other
systems, this option has no effect.

Best record 15768 Bytes



gccl| -s M

yuni@yun-desktop: ~/bbconf X + ~

$ gcc -s small.c
$ ./a.out ; echo %7
25

$ wc —c a.out

$ |

14328 a.out

Best record 15768 -> 14328 Bytes
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gcc XX 3}

—03 Optimize vet more, —03 turns on all optimizations specified
by —02 and alsc turns on the following optimization flags:

—facse—after-reload —finline—functions —fipa—cp—clone
—floop—interchange —floop—unroll-and-jam —fpeel—loops
—fpredictive—commoning —fsplit—paths
—ftree—loop—distribute—patterns —ftree—loop—distribution
—ftree—loop—vectorize —ftree—partial-pre —ftree—slp-vectorize
—funswitch—loops —fvect—cost—model
—fversion—loops—for—strides

—0s Optimize for size., -0s enables all —02 optimizations except
those that often incresse code size!

—falign—functions —falign—jumps —falign—labels
—falign—loops —ferefetch—loop—arravs
—freorder—blocks—algorithm=stc

It also enables —finline—functions. causes the compiler to

tune for code size rather than execution speed, and performs
further cetimizations designed to reduce code size.

Best record 14328 Bytes



Best record 14328 Bytes

yuni@yun-desktop: ~/bbconf

25

14328 a.out

25

14328 a.out

$ gcc —s 03 small.c
$ ./a.out ; echo $7

$ wc -c a.out

$ gcc —s —0s small.c
$ ./a.out ; echo $7

$ wc —c a.out

$ |

O




nasml 2 =M

Best record 14328 Bytes
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nasml 2 =M

Best record 14328 Bytes

C source code (*.c)




nasml 2 =M

C source code (*.c)

l Preprocessor

Preprocessed code (*.i)

Best record 14328 Bytes



nasml 2 =M

C source code (*.c)

l Preprocessor

Preprocessed code (*.i)

‘ Compiler

Assembly code (*.s)

Best record 14328 Bytes



nasme 2 X
C source code (*.c)

l Preprocessor

Preprocessed code (*.i)

‘ Compiler

Assembly code (*.s)

l Assembler

Object code (*.0)

Best record 14328 Bytes



nasml 2 =M

C source code (*.c)

l Preprocessor

Preprocessed code (*.i)

‘ Compiler

Assembly code (*.s)

l Assembler

Object code (*.0)

l Linker

Executable

Best record 14328 Bytes



nasml 2 =M

C source code (*.c)

l Preprocessor

Preprocessed code (*.i)

‘ Compiler

Assembly code (*.s)

Best record 14328 Bytes



nasml 2 =M

Best record 14328 Bytes



nasml 2 =M

yuni@yun-desktop: ~/bbconf % + -~

% 1s
small.asm

% cat small.asm

BITS &4
GLOBAL main
SECTION .text
main:
mov
ret

Best record 14328 Bytes



nasml 2 =M

& yuni@yun-deskiop: ~/bbconf X + -~

% 1s
small.asm

% cat small.asm

BITS &l
GLOBAL main
SECTION .text
main:
mov
ret
$ nasm —f elfel small.asm
$

Best record 14328 Bytes



nasml 2 =M

& yuni@yun-deskiop: ~/bbconf X + -~

% 1s
small.asm
% cat small.asm
BITS 6uU
GLOBAL main
SECTION .text
main:
mowv
ret
$ nasm —f elfel small.asm
% 1s
small.asm small.o

$

Best record 14328 Bytes



nasml 2 =M

& yuni@yun-deskiop: ~/bbconf X + -~

% 1s
small.asm
% cat small.asm
BITS &4
GLOBAL main
SECTION .text
main:
mowv
ret
$ nasm —f elfel small.asm
% 1s
small.asm small.o
$ gcc —s small.o

Jusr/bin/1ld: warning: small.o: missing .note.GNU-stack section implies executable stack
Jusr/bin/1ld: NOTE: This behaviour is deprecated and will be removed in a future version of the linker

$

Best record 14328 Bytes



nasml 2 =M

& yuni@yun-deskiop: ~/bbconf X + -~

% 1s
small.asm
% cat small.asm
BITS &4
GLOBAL main
SECTION .text
main:
mowv
ret
$ nasm —f elfel small.asm
% 1s
small.asm small.o
$ gcc —s small.o

Jusr/bin/1ld: warning: small.o: missing .note.GNU-stack section implies executable stack
fusr/bin/1ld: NOTE: This behaviour is deprecated and will be removed in a future version of the linker
% 1s

small.asm small.o

$

Best record 14328 Bytes



nasml 2 =M

& yuni@yun-deskiop: ~/bbconf X + -~

% 1s
small.asm
% cat small.asm
BITS &4
GLOBAL main
SECTION .text
main:
mowv
ret
$ nasm —f elfel small.asm
% 1s
small.asm small.o
$ gcc —s small.o

Jusr/bin/1ld: warning: small.o: missing .note.GNU-stack section implies executable stack
fusr/bin/1ld: NOTE: This behaviour is deprecated and will be removed in a future version of the linker
% 1s

small.asm small.o
$ ./a.out ; echo %7

$

Best record 14328 Bytes



nasml 2 =M

& yuni@yun-deskiop: ~/bbconf X + -~

% 1s
small.asm
% cat small.asm
BITS &4
GLOBAL main
SECTION .text
main:
mowv
ret
$ nasm —f elfel small.asm
% 1s
small.asm small.o
$ gcc —s small.o

Jusr/bin/1ld: warning: small.o: missing .note.GNU-stack section implies executable stack
fusr/bin/1ld: NOTE: This behaviour is deprecated and will be removed in a future version of the linker
% 1s

small.asm small.o
$ ./a.out ; echo %7

$ wec -c a.out

Best record 14328 Bytes



nasml 2 =M

& yuni@yun-deskiop: ~/bbconf X + -~

% 1s
small.asm
% cat small.asm
BITS &4
GLOBAL main
SECTION .text
main:
mowv
ret
$ nasm —f elfel small.asm
% 1s
small.asm small.o
$ gcc —s small.o

Jusr/bin/1ld: warning: small.o: missing .note.GNU-stack section implies executable stack
fusr/bin/1ld: NOTE: This behaviour is deprecated and will be removed in a future version of the linker
% 1s

small.asm small.o
$ ./a.out ; echo %7
pl
$ wec -c a.out

$ |

14328 a.out

Best record 14328 Bytes



main &+& & MOfst=7}2

1 main;__libc_start_main(){_Exit(!write(1,"Hello World!",12));}
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Best record 14328 Bytes



& yuni@yun-desktop: ~/bbconf X + o~

$ readelf -h a.out
ELF Header:
Magic: 7f U5 Uc U6 02 01 01 GO 0O PO OO 6O GO OB GO 0O
Class: ELF6L
Data: 2's complement, little endian
Version: 1 (current)
0S/ABI: UNIX - System V
ABI Version: 0
Type: DYN (Position-Independent Executable file)
Machine: Advanced Micro Devices X86-6U
Version: Bx1
Entry point address: 8x16e48
Start of program headers: 64 (bytes into file)
Start of section headers: 13912 (bytes into file)
Flags: 0x0
Size of this header: 6U (bytes)
Size of program headers: 56 (bytes)
Number of program headers: 13
Size of section headers: 6U (bytes)
Number of section headers: 29
Section header string table index: 28

$ |

Best record 14328 Bytes



& yuni@yun-desktop: ~/bbconf X + o~

$ readelf -h a.out
ELF Header:
Magic: 7f U5 Uc U6 02 01 01 GO 0O PO OO 6O GO OB GO 0O
Class: ELF6L
Data: 2's complement, little endian
Version: 1 (current)
0S/ABI: UNIX - System V
ABI Version: 0
Type: DYN (Position-Independent Executable file)
Machine: Advanced Micro Devices X86-6U
Vermed Aam e [~ L%
Entry point address: 8x16e48
SCarc ot PLUyL el ledaers. [=0} l:i.Ayu:S into File]
Start of section headers: 13912 (bytes into file)
Flags: 0x0
Size of this header: 6U (bytes)
Size of program headers: 56 (bytes)
Number of program headers: 13
Size of section headers: 6U (bytes)
Number of section headers: 29
Section header string table index: 28

$ |

Best record 14328 Bytes



yuni@yun-desktop: ~/bbconf X + v

$ objdump -d -j .text a.out

file format elféU-x86-6Ll

Disassembly of section .text:

00000EE0EERE1AUR <_start=>:
leue: 3 Bf le fa
leu4d: 31 ed
leu6: 49 89 di
1e49: Se
18Ua: ug 89 e2
loud: ug 83
16851: 50
1852: 54
1853: us cB
1056: 31
1858: ug 3d d1 60 00 8e
185f: £+ 73 2f 00 B0
1065: fu
1066: 66 ef 1f 84 00 08
106d: 0e ee

Best record 14328 Bytes

endbrél

xor %ebp, %ebp
mov %rdx, %ro

pop %rsi

mov %rsp, %rdx

and $OxFFFFFfrFfrrffrffe, srsp

push  %rax

push  %rsp

xor %r8d, %rsd

xor %ecx, %ecx

lea Oxd1(%rip) ,%rdi
call  *Bx2f73(%rip)

hlt

cs nopw Bx8(%rax,%rax,1)

# 1130 <main>
# 3fd8 <__libc_start_main@GLIBC_2.3U=>




BITS 64
GLOBAL _start
SECTION .text

_start:

mov eax,
ret

Best record 14328 Bytes
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main &

yuni@yun-desktop: ~/bbconf X + -

$ cat small.asm

BITS &U
GLOBAL _start
SECTION .text
_start:
mov
ret

BITS 64
GLOBAL _start
SECTION .text
_start:

mov

ret

Best record 14328 Bytes
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main &

& yuni@yun-deskiop: ~/bbconf X + -

$ cat small.asm

BITS s&U
GLOBAL _start
SECTION .text
_start:
mov
ret
$ nasm —F elf6l small.asm
BITS 64 : $
GLOBAL _start
SECTION .text
_start:
mov
ret

Best record 14328 Bytes
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main &

& yuni@yun-deskiop: ~/bbconf X + -

$ cat small.asm
BITS &U
GLOBAL _start
SECTION .text
_start:
mov
ret
$ nasm —F elf6l small.asm
I $ gcc -s small.o
Jusr/bin/1ld: small.o: in function ‘_start':
small.asm: (. text+0x8): multiple definition of ‘_start'; /usr/lib/gcc/x86_6uU-linux-gnu/13/../../../x86_6U-linux-

BITS 64
GLOBAL _start

SECTION .text gnu/Scrtl.o: (.text+8x8): first defined here

_start: fusr/bin/ld: warning: small.o: missing .note.GNU-stack section implies executable stack

fusr/bin/ld: NOTE: This behaviour is deprecated and will be removed in a future version of the linker
fusr/bin/ld: /usr/lib/gcc/x86_6U-linux—-gnu/13/../../../xB6_6U-linux—gnu/Scrtl.o: in function ‘_start':
(.text+0x1b): undefined reference to ‘main’

collect2: error: ld returned 1 exit status

$ |

mov
ret

Best record 14328 Bytes



—nostartfiles
Do not use the standard swstem startup files when linking.
The standard swstem |ibraries are used normallv, unless
—nostdlib, —nolibc, or —nodefaultlibs is used.

Best record 14328 Bytes



yuni@yun-desktop: ~/bbconf X + -~

$ gcc —s —nostartfiles small.o

$

BITS 64
GLOBAL _start
SECTION .text

_start:

mov
ret

Best record 14328 Bytes



yuni@yun-desktop: ~/bbconf X + -~

$ gcc —s —nostartfiles small.o
: $ ./a.out ; echo $7
Segmentation fault (core dumped)
139

$ |

BITS 64
GLOBAL _start
SECTION .text

_start:

mov
ret

Best record 14328 Bytes



_start2| HHA|

The GNU Project
Debugger

Best record 14328 Bytes



_start2| HHA|

Best record 14328 Bytes

yuni@yun-desktop: ~/bbconf X

(gdb) disas _start

+

R

Dump of assembler code for function _start:

End of assembler dump.
(gdb) |

=+0>:
<+l>:
=+6>:
<+9>:

<+10>:
<+13>:
<+17>:
<+18>:
<+19>:
<+22>:
<+2U>;
<+31>:
<+37>:

r

r

 [rip+
QWORD PTR [




_start2| HHA|

Best record 14328 Bytes

yuni@yun-desktop: ~/bbconf X

(gdb) disas _start

+

R

Dump of assembler code for function _start:

End of assembler dump.
(gdb) |

=+0>:
<+l>:
=+6>:
<+9>:

<+10>:
<+13>:
<+17>:
<+18>:
<+19>:
<+22>:
<+2U>;
<+31>:
<+37>:

r

r

 [rip+
QWORD PTR [




_start2| HHA|

=
rax (accumulator register)
rbx (base register)

rcx (counter register)

rdx (data register)

rsi (source index)

rdi (destination index)

rsp (stack pointer)

rbp (stack base pointer)

Best record 14328 Bytes

x640|l M= FE X 82

HOIHE 2 mf f28 712|7|= Z2IH

HOIHE 2 uf SHX|E 71217 |= =2l

AF2E0l AR0] 91X & 7127 |= Z2IH
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_start2| HHA|

Best record 14328 Bytes

rbp ‘

something

something

something

_ rsp



_start2| HHA|

Best record 14328 Bytes

rbp ‘

Return address

something

something

something

_ rsp



_start2| HHA|

bp G s

Return address

something

something

rbp ‘ something

Best record 14328 Bytes



_start2| HHA|

rbp ‘ rbp _ rsp

Return address

something

something

something

Best record 14328 Bytes



_start2| HHA|

Best record 14328 Bytes

——————————————

Return address

something

something

something




_start2| HHA|

1234 G
rbp I rbp

Return address

something

something

something

Best record 14328 Bytes



_start2| HHA|

rbp I rbp G

Return address

something

something

something

Best record 14328 Bytes



_start2| HHA|

Best record 14328 Bytes

rbp ‘

Return address

something

something

something

_ rsp



_start2| HHA|

Best record 14328 Bytes

rbp ‘

something

something

something

_ rsp



_start2| HHA|

void () {
puts("f function");

}

int main() {
puts("main function");

O3

Best record 14328 Bytes



_start2| HHA|

& yuni@yun-deskiop: ~/bbconf X + o~

(gdb) disas f
Dump of assembler code for function f:
<+B>:
<+Ll=:
<+5>:
<+8>: - 1
<+15>:
<+18>: <puts@plt=>
<+23>:
<+2U>:
void () { <+25>:
puts("f function"); End of assembler dump.
(gdb) disas main
Dump of assembler code for function main:
int main() { e
puts("main function"); <+5>:
()3 <+8>: + ]
<+15>:
<+18>: <puts@plt>
<+23>:
<+28>: <f>
<+33>:
<+38>:
<+39>:
End of assembler dump.
(gdb) |

Best record 14328 Bytes



_start2| HHA|

& yuni@yun-desktop: ~/bbconf X + -~

(gdb) disas _start

Dump of assembler code for function _start:
<+@>:
<+l>:
<+6>:
<+9>:
<+10>:
<+13>:
<+17>:
<+18>:
<+19>;
<+22>: .
<+2U>: , [rip+ ]
<431>: QWORD PTR [rip+
<+37>;

End of assembler dump.

(gdb) |

r

CrAl = 0FFA]

Best record 14328 Bytes



_start2| HHA|

& yuni@yun-desktop: ~/bbconf X + -~

(gdb) disas _start
Dump of assembler code for function _start:
<+@>:
<+l>:
<+6>:
<+9>:
<+10>:
<+13>:
<+17>=:
<+18>:
<+19>;
<422>:

r

r

<+2U>:  [rip+ ]
<431>: QWORD PTR [rip+
<+37>:

End of assembler dump.

(gdb) |

Best record 14328 Bytes



_start2| HHA|

A
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rr
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_startE & SEA|7| . _exit()

Best record 14328 Bytes



_start2| HHA|

BITS 64
EXTERN _exit
GLOBAL _start

SECTION .text
_start:
mov rdi, 25
call _exit

Best record 14328 Bytes



_start2| HHA|

& yuni@yun-deskiop: ~/bbconf < +  ~

% cat small.asm
BITS el
EXTERN _exit
GLOBAL _start
SECTION .text
_start:

mov rdi, 25
call _exit

BITS 64
EXTERN _exit
GLOBAL _start
SECTION .text
_start:
mov rdi, 25
call _exit

Best record 14328 Bytes



_start?| HA|

& yuni@yun-deskiop: ~/bbconf % + o~

% cat small.asm
BITS el
EXTERN _exit
GLOBAL _start
SECTION .text
_start:
mov rdi, 25
call _exit
BITS 64 ] % nasm —f elf6U small.asm

EXTERN _exit $
GLOBAL _start
SECTION .text
_start:
mov rdi, 25
call _exit

Best record 14328 Bytes



_start2| HHA|

& yuni@yun-deskiop: ~/bbconf < +  ~

% cat small.asm
BITS ed
EXTERN _exit
GLOBAL _start
SECTION .text
_start:
mov rdi, 25
call _exit
BITS 64 ] % nasm —f elf6U small.asm
EXTERN _exit ] $ gcc —s -nostartfiles small.o

: Jusr/bin/ld: small.o: warning: relocation against ‘_exit@@GLIBC_2.2.5' in read-only
GLOBAL _start section ‘.text'

SECTION .text Jusr/bin/1d: small.o: relocation R_X86_6L_PC32 against symbol ‘_exit@@GLIBC_2.2.5'
start: can not be used when making a PIE object; recompile with —fPIE
a Jusr/bin/1d: final link failed: bad value

’ collect2: error: ld returned 1 exit status
call _exit : $

mov rdi, 25

Best record 14328 Bytes



_start2| HHA|

PIE : Position Independent Executable

Best record 14328 Bytes



_start2| HHA|

BITS 64
EXTERN _exit
GLOBAL _start
SECTION .text
_start:
mov rdi, 25
call _exit

Best record 14328 Bytes

& yuni@yun-deskiop: ~/bbconf < +  ~

% cat small.asm
BITS &4
EXTERN _exit
GLOBAL _start
SECTION .text
_start:
mov rdi, 25
call _exit
% nasm —f elf6U small.asm
; $ gcc —s -nostartfiles small.o
Jusr/bin/ld: small.o: warning: relocation against ‘_exit@@GLIBC_2.2.5' in read-only
section *.text’
Jusr/bin/1d: small.o: relocation R_X86_6U4_PC32 against symbol ‘_exit@@GLIBC_2.2.5"
can not be used when making a PIE object; recompile with —fPIE
Jusr/bin/1ld: final link failed: bad value
collect2: error: ld returned 1 exit status
$ gcc -s -nostartfiles -no-pie small.o

$



_start2| HHA|

& yuni@yun-deskiop: ~/bbconf < +  ~

% cat small.asm
BITS ed
EXTERN _exit
GLOBAL _start
SECTION .text
_start:
mov rdi, 25
call _exit
BITS 64 - $ nasm —f elfél small.asm
EXTERN _exit /usr/bin/ld: small.o: i e e AT DA T et
I ::Ztii: ‘ {eiﬁé .0: warning: relocation against ‘_exit@@ _2.2. in read-only
SECTION .text Jusr/bin/1d: small.o: relocation R_X86_6L_PC32 against symbol ‘_exit@@GLIBC_2.2.5'
start: can not be used when making a PIE object; recompile with —fPIE
a Jusr/bin/1ld: final link failed: bad value

mov rdi, 2 .
> 25 collect2: error: ld returned 1 exit status

call _exit : $ gcc —s -nostartfiles —no—pie small.o
: $ ./a.out ; echo $7

$

Best record 14328 Bytes



_start2| HHA|

& yuni@yun-deskiop: ~/bbconf < +  ~

% cat small.asm
BITS ed
EXTERN _exit
GLOBAL _start
SECTION .text
_start:
mov rdi, 25
call _exit
BITS 64 - $ nasm —f elfél small.asm
EXTERN _exit /usr/bin/ld: small.o: i e e AT DA T et
I ::Ztii: ‘ {eiﬁé .0: warning: relocation against ‘_exit@@ _2.2. in read-only
SECTION .text Jusr/bin/1d: small.o: relocation R_X86_6L_PC32 against symbol ‘_exit@@GLIBC_2.2.5'
start: can not be used when making a PIE object; recompile with —fPIE
a Jusr/bin/1ld: final link failed: bad value

mov rdi, 2 .
> 25 collect2: error: ld returned 1 exit status

call _exit : $ gcc —s -nostartfiles —no—pie small.o
: $ ./a.out ; echo $7

$ wc —c a.out

Best record 14328 Bytes



_start2| HHA|

& yuni@yun-deskiop: ~/bbconf < +  ~

% cat small.asm
BITS ed
EXTERN _exit
GLOBAL _start
SECTION .text
_start:
mov rdi, 25
call _exit
BITS 64 - $ nasm —f elfél small.asm
EXTERN _exit /usr/bin/ld: small.o: i e e AT DA T et
I ::Ztii: ‘ {eiﬁé .0: warning: relocation against ‘_exit@@ _2.2. in read-only
SECTION .text Jusr/bin/1d: small.o: relocation R_X86_6L_PC32 against symbol ‘_exit@@GLIBC_2.2.5'
start: can not be used when making a PIE object; recompile with —fPIE
a Jusr/bin/1ld: final link failed: bad value

mov rdi, 2 .
> 25 collect2: error: ld returned 1 exit status

call _exit : $ gcc —s -nostartfiles —no—pie small.o
$ ./a.out ; echo $7

25
$ wc —c a.out

$ |

13392 a.out

Best record 14328 -> 13392 Bytes



_start2| HHA|

Best record 13392 Bytes

& yuni@yun-desktop: ~/bbconf X + v

$ cat small.asm
BITS el
EXTERN _exit
GLOBAL _start
SECTION .text
_start:
mov rdi, 25
call _exit
$ nasm —F elfs6lU small.asm
$ objdump -r small.o

small.o: file format elfelU-x86-64
RELOCATION RECORDS FOR [.text]:

OFFSET TYPE VALUE
ooeeeeeeRERREREs R_XB86_64_PC32 _exit-Ox000000000000ER0AU

$ |



_start2| HHA|

Best record 13392 Bytes

& yuni@yun-desktop: ~/bbconf X + v

$ cat small.asm
BITS el
EXTERN _exit
GLOBAL _start
SECTION .text
_start:
mov rdi, 25
call _exit wrt ..plt
: $ nasm —F elfs6lU small.asm
$ objdump -r small.o

small.o: file format elfelU-x86-64
RELOCATION RECORDS FOR [.text]:

OFFSET TYPE VALUE
00EEEEEEEREREREEs R_XE6_6U4_PLT32 _exit-Ox000000000000ER0AU

$ |



_start2| HHA|

& yuni@yun-desktop: ~/bbconf X + -

$ cat small.asm
BITS 6U
EXTERN _exit
GLOBAL _start
SECTION .text

BITS 64 J—

EXTERN _eX‘it mov rdi, 25
GLOBAL _start call _exit wrt ..plt
SECTION .text : $

_start:
mov rdi, 25
call _exit wrt ..plt

Best record 13392 Bytes



_start2| HHA|

& yuni@yun-desktop: ~/bbconf X + -

$ cat small.asm
BITS 6U
EXTERN _exit
GLOBAL _start
SECTION .text

BITS 64 e

EXTERN _exit mov rdi, 25

GLOBAL _start call _exit wrt ..plt
SECTION .text ] $ nasm —f elf6ud small.asm

$

_start:
mov rdi, 25
call _exit wrt ..plt

Best record 13392 Bytes



_start2| HHA|

& yuni@yun-desktop: ~/bbconf X + -

$ cat small.asm
BITS 6U
EXTERN _exit
GLOBAL _start
SECTION .text

BITS 64 e

EXTERN _exit mov rdi, 25

GLOBAL _start call _exit wrt ..plt
SECTION .text ] $ nasm —f elf6ud small.asm

] $ gcc —-s -nostartfiles small.o
_start: : $

mov rdi, 25
call _exit wrt ..plt

Best record 13392 Bytes



_start2| HHA|

& yuni@yun-desktop: ~/bbconf X + -

$ cat small.asm
BITS 6U
EXTERN _exit
GLOBAL _start
SECTION .text

BITS 64 e

EXTERN _exit mov rdi, 25

GLOBAL _start call _exit wrt ..plt
SECTION .text ] $ nasm —f elf6ud small.asm

$ gcc —-s -nostartfiles small.o

_start: $ ./a.out ; echo §?

mov rdi, 25
call _exit wrt ..plt : $

Best record 13392 Bytes



_start2| HHA|

& yuni@yun-desktop: ~/bbconf X + -

$ cat small.asm
BITS 6U
EXTERN _exit
GLOBAL _start
SECTION .text

BITS 64 e

EXTERN _exit mov rdi, 25

GLOBAL _start call _exit wrt ..plt
SECTION .text ] $ nasm —f elf6ud small.asm

$ gcc —-s -nostartfiles small.o

_start: $ ./a.out ; echo §?

mov rdi, 25
call _exit wrt ..plt : $ wc —c a.out

Best record 13392 Bytes



_start2| HHA|

& yuni@yun-desktop: ~/bbconf X + -

$ cat small.asm
BITS 6U
EXTERN _exit
GLOBAL _start
SECTION .text

BITS 64 e

EXTERN _exit mov rdi, 25

GLOBAL _start call _exit wrt ..plt
SECTION .text ] $ nasm —f elf6ud small.asm

$ gcc —-s -nostartfiles small.o

_start: $ ./a.out ; echo §?

mov rdi, 25 25

call _exit wrt ..plt : $ wc —c a.out
13384 a.out
$ |

Best record 13392 -> 13384 Bytes



gcc —nostdlib &

Best record 13384 Bytes

M

| M

—nostdlib

Do not use the standard swstem startue files or libraries
when linking, Mo startue files and only the |ibraries wou
specify are passed to the linker, and options specifwing
linkage of the swstem libraries, such as —static—libacc or
—shared—libacc, are ignored.

The compiler may generate calls to "memcme", "memset",

"memcpy” and "memmove" . These entries are usually resolwved
bv entries in libc, These entry points should be supelied
through some other mechanism when this option is specified.

One of the standard |ibraries bypassed by —nostdlib and
—nodefaultlibs is /ibgoc.a, a library of internal subroutines
which GCC uses to overcome shortcomings of particular

machines, or special needs for some |anguages.

In most cases, wou need [fibgoo.a even when wou want to avoid
other standard libraries. In other words, when wou specifw
—nostdlib or —nodefaultlibs wou should usually specify —lacc
as well. This ensures that wou hawve no unresolved references
to internal GCC library subroutines. (An example of such an
internal subroutine is "__main", used to ensure C++
constructors are called.)



gcc —nostdlib &M

yuni@yun-desktop: ~/bbconf X + o~

] $ gee —s —-nostdlib small.o
fusr/bin/1d: small.o: in function ‘_start':

%

_exit’

small.asm: (.text+8x6): undefined reference to
collect2: error: ld returned 1 exit status

$ |

Best record 13384 Bytes



I_! IJ Sysc a I I § % glibc / sysdeps / unix / sysv / linux / _exit.c (5

H jsm28 Update copyright dates with scripts/update-copyrights. @@

| code | Blame 42 lines (35 1oc) - 1.17 k8 &3 Code 55% faster with GitHub Copilot

1 /* Copyright (C) 2882-2018 Free Software Foundation, Inc.

2 This file is part of the GNU C Library.

3

4 The GNU C Library is free software; you can redistribute it and/or
5 modify it under the terms of the GNU Lesser General Public

[ License as published by the Free Software Foundation; either

7 version 2.1 of the License, or (at your option) any later version.
8

9 The GNU C Library is distributed in the hope that it will be useful,
18 but WITHOUT ANY WARRANTY; without even the implied warranty of
11 MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU
12 Lesser General Public License for more details.

13

14 You should have received a copy of the GNU Lesser General Public
15 License along with the GNU C Library; if not, see

16 <http://www.gnu.org/licenses/>. */

17

18 #include <errno.h>

19 #include <stdlib.h>

20 #include <unistd.h>

21 #include <sysdep.h>

22 #include <abort-instr.h>

23

24

25 void

26 _exit (int status)

27 {

28 while (1)

29 {

38 #ifdef _ NR_exit_group

31 INLINE_SYSCALL {exit_group, 1, status});

3z #endif

33 INLINE_SYSCALL (exit, 1, status);

34

35 #ifdef ABORT_INSTRUCTION

36 ABORT_INSTRUCTION;

37

38 ¥

39 }

48 libc_hidden_def (_exit)

41 rtld_hidden_def {_exit)

42 weak_alias (_exit, _Exit)

Best record 13384 Bytes



A H syscall &

Tables

x86_64 (64-bit)

Compiled from Linux 4.14.0 headers.

NR syscall name references
0 read man/ cs/
1 write man/ cs/
2 open man/ cs/
3 close man/ cs/
4 stat man/ cs/
60 exit man/ cs/

Best record 13384 Bytes

Y% rax
0x00
0x01

0x02

0x03
Ox04

0x3c

arg0 (%rdi)
unsigned int fd
unsigned int fd

const char
*filename

unsigned int fd

const char
*ilename

int error_code

argl (%rsi)
char *buf
const char *buf

int flags

struct
__old_kernel_stat
*statbuf

arg2 (%rdx)
size_t count
size_t count

umode t mode



XM syscall &

BITS 64
GLOBAL _start
SECTION .text

_start:

Best record 13384 Bytes



XM syscall &

& yuni@yun-desktop: ~/bbconf X 1|

$ cat small.asm

BITS 64

GLOBAL _start

SECTION .text
BITS 64 S

) mov rax, 60
GLOBAL _start mov rdi, 25

SECTION .text syscall

_start:
mov rax, 60

mov rdi, 25
syscall

Best record 13384 Bytes



A H syscall &

BITS 64
GLOBAL _start
SECTION .text
_start:
mov rax, 60
mov rdi, 25
syscall

Best record 13384 Bytes

= yuni@yun-deskiop: ~/bbconf X + v

BITS 64

GLOBAL _

SECTION
_start:

$ cat small.asm

start
.text

mov rax, 60
mov rdi, 25
syscall

$ nasm —f elf6l small.asm
$




A syscall 2=

yuni@yun-desktop: ~/bbconf X 1|

$ cat small.asm

BITS 6u

GLOBAL _start

SECTION .text
BITS 64 -start:

) mov rax, 60
GLOBAL _start mov rdi, 25

SECTION .text syscall

start: % nasm —f elfeld small.asm
=T ’ : $ gcc -s -nostartfiles -nostdlib small.o
11[e}Y, rax, 60 : $

mov rdi, 25
syscall

Best record 13384 Bytes



XM syscall &

& yuni@yun-desktop: ~/bbconf X -

$ cat small.asm

BITS 64

GLOBAL _start

SECTION .text
BITS 64 S

) mov rax, 60
GLOBAL _start mov rdi, 25

SECTION .text syscall

start: $ nasm —f elf6l small.asm
=Sl $ gcc -s -nostartfiles -nostdlib small.o

mov rax, 60 : $ ./a.out ; echo %7
mov rdi, 25 s
syscall

Best record 13384 Bytes



A H syscall &

yuni@yun-deskiop: ~/bbconf X + v

$ cat small.asm

BITS eu

GLOBAL _start

SECTION .text
BITS 64 _start:

) mov rax, 60
GLOBAL _start mov rdi, 25

SECTION .text syscall

e $ nasm —f elf6l small.asm
=T ’ : $ gcc -s -nostartfiles -nostdlib small.o
mov rax, 60 : $ ./a.out ; echo %7

mov rdi, 25

$ wc -c a.out
syscall

Best record 13384 Bytes



A H syscall &

yuni@yun-deskiop: ~/bbconf X + v

$ cat small.asm

BITS eu

GLOBAL _start

SECTION .text
BITS 64 _start:

) mov rax, 60
GLOBAL _start mov rdi, 25

SECTION .text syscall

e $ nasm —f elf6l small.asm
=T ’ : $ gcc -s -nostartfiles -nostdlib small.o
mov rax, 60 : $ ./a.out ; echo %7

mov rdi, 25 25
$ wc -c a.out

$ |

syscall 13024 a.out

Best record 13384 -> 13024 Bytes



Q
0Z
11][1
L]
V¥
Al
on

yuni@yun-desktop: ~/bbconf X + v

$ objdump -S small.o

small.o: file format elfbl-xB6-6L

Disassembly of section .text:

0000PEREEEREARER <_start>:
@: b8 3c 00 PO B8O mov $0x3c, %eax
5: bf 19 60 B8O 88 mov $0x19, %edi
a: Bf 85 syscall

$ |

Best record 13024 Bytes



Q
0Z
11][1
L]
V¥
Al
on

yuni@ Disassembly:

00 bO 3c Moy al,0x3c

small.o: 90 40 b7 19 .y dil,0x19

Ry Of 0R syscal |
Disassemb

0000PEREEEREARER <_start>:
@: b8 3c 00 PO B8O mov $0x3c, %eax
5: bf 19 60 B8O 88 mov $0x19, %edi
a: Bf 85 | syscall
' $

Best record 13024 Bytes



Q
0Z
11][1
L]
V¥
Al
on

& yuni@yun-deskiop: ~/bbconf X 1 |

¢ cat small.asm

BITS 6

GLOBAL _start

SECTION .text

_start:
mov al, 68
mov dil, 25
syscall

¢ nasm —f elfeU small.asm

$ gcc -s —-nostartfiles -nostdlib small.o
$ ./a.out : echo $7

25

$ wc -c a.out

$ |

13824 a.out

Best record 13024 Bytes



gcc —static &4

—static
On swstems that support dwnamic linking, this overrides —pie
and prevents linking with the shared libraries. On other
systems, this option has no effect.

Best record 13024 Bytes



gcc —static =M

& yuni@yun-deskiop: ~/bbconf X + o~

$ cat small.asm
BITS e&d
GLOBAL _start
SECTION .text
_start:

mov rax, 66
mov rdi, 25
syscall

Best record 13024 Bytes



gcc —static &4

& yuni@yun-deskiop: ~/bbconf X + o~

$ cat small.asm
BITS e&d
GLOBAL _start
SECTION .text
_start:

mov rax, 66
mov rdi, 25
syscall

% nasm —f elf6U small.asm
$

Best record 13024 Bytes



gcc —static &4

& yuni@yun-deskiop: ~/bbconf X + o~

$ cat small.asm
BITS e&d
GLOBAL _start
SECTION .text
_start:

mov rax, 66
mov rdi, 25
syscall

% nasm —f elf6U small.asm
$ gcc -s -nostartfiles —-nostdlib -static small.o

$

Best record 13024 Bytes



gcc —static &4

yuni@yun-deskiop: ~/bbconf X + o~

$ cat small.asm
BITS e&d
GLOBAL _start
SECTION .text
_start:

mov rax, 66
mov rdi, 25
syscall

% nasm —f elf6U small.asm
$ gcc -s -nostartfiles —-nostdlib -static small.o
$ ./a.out ; echo %7

$

Best record 13024 Bytes



gcc —static &4

yuni@yun-deskiop: ~/bbconf X + o~

$ cat small.asm
BITS e&d
GLOBAL _start
SECTION .text

_start:
mov rax, 66
mov rdi, 25
syscall

% nasm —f elf6U small.asm
$ gcc -s -nostartfiles —-nostdlib -static small.o
$ ./a.out ; echo %7

$ wc —c a.out

Best record 13024 Bytes



gcc —static &4

yuni@yun-deskiop: ~/bbconf X + o~

$ cat small.asm
BITS e&d
GLOBAL _start
SECTION .text

_start:
mov rax, 66
mov rdi, 25
syscall

% nasm —f elf6U small.asm

$ gcc -s -nostartfiles —-nostdlib -static small.o
$ ./a.out ; echo %7

25

$ wc —c a.out

$ |

4uyee a.out

Best record 13024 -> 4400 Bytes



gcee= HE|D

Best record 4400 Bytes

Id=2 7}X}

A7\ 22| DS 0| WA
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gcee= HE| D Id2 71K}

& yuni@yun-deskiop: ~/bbconf X + o~

$ cat small.asm

BITS 6U
EXTERN _exit
GLOBAL _start
SECTION .text
_start:

mov rdi, 25

call _exit

$ nasm —f elf6l small.asm
; $ gcc —s -nostartfiles small.o
fusr/bin/ld: small.o: warning: relocation against ‘_exit@@GLIBC_2.2.5' in read-only

seccaion eext'
fusr/bin/ld: small.o: relocation R_X86_6U4_PC32 against symbol ‘_exit@@GLIBC_2.2.5"
can not be used when making a PIE object; recompile with —fPIE
fusr/bin/1d: final link failed: bad value
collect2: error: ld returned 1 exit status
$ gcc -s -nostartfiles -no-pie small.o
$ ./a.out ; echo §?
25
$ wc —c a.out

$ |

13392 a.out

Best record 4400 Bytes



gcee= HE| D Id2 71K}

5 yuni@yun-desktop: ~/bbconf X + o~

% cat small.asm
BITS &U
GLOBAL _start
SECTION .text
_start:

mov rax, 68
mov rdi, 25
syscall

% nasm —Ff elféU small.asm
$ 1d -s small.o
$ ./a.out ; echo %7

$ wc —-c a.out

Best record 4400 Bytes



gcee= HE| D Id2 71K}

& yuni@yun-desktop: ~/bbconf X + -

% cat small.asm
BITS &U
GLOBAL _start
SECTION .text
_start:

mov rax, 68
mov rdi, 25
syscall

% nasm —Ff elféld small.asm
$ 1d -s small.o

$ ./a.out ; echo %7

25

$ wc —-c a.out

$ |

43280 a.out

Best record 4400 -> 4320 Bytes



yuni@yun-desktop: ~/bbconf X + -

$ xxd a.cut|

Best record 4320 Bytes



Best record 4320 Bytes

yuni@yun-desktop: ~/bbconf X

$ xxd a.out
006 0008 8000

D000 :

00168
;]2

0eee
0060
0000
0066
0eee
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0000
0066
0eee
0060
0000
0066
0eee
2eee
0000
0066
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2eee
0000
0060
[cLTclc]
2eee
0000
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eees
eeee
:[cl:]c)
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eees
eeee
eeee
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eeee ee

eeee
@eee
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eeee
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eeee
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4

~
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]
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eeee
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eeee
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Best record 4320 Bytes

060000000 :
00006016
80800020
60000030
Cllelelcl R
6eeEER56 :
80806060 :
60000070 :
60000080 :
Cllclclclcl=lcH
80806020 :
200800b0:
0600000CO:
60e000de :
8080600
eeeeeefe:
60000100
60006116:
80800120:
6eeeelse:
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6eeee3ye:
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eeeeeuye:
6ee0EU5e:
6eeeEUEE:
80886470 :
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eeeeelce:
6ee0eude:
Clelelcl-BY=
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0060
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yuni@yun-desktop: ~/bbconf X

4

~

$ xxd a.out
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eead
6080
Clllc)
eeae
eead
6080
clllc)
eeae
eead
6080
clllc)
eeas
eead
6080
clllc)
eeas
eeed
6eae
clllc)
eeas
eeed
Ccll:lc)

eeed
Cll:lc)
6088
eeas

eeoe
6060
6eee
eeee
0000
6060
6eee
eeee
0000
0000
6eee
eeee
0000
0000
6860
eeee
0000
0000
6860
eeee
0000
0000
6860
eeee
eeee
0000
6860
eeee
eeee
eeoe
6860
eeee
eeee
eeoe
6060
8eee
eeee
eeoe
6060
8eee
eeee
eeoe
6060
8eee
eeee
eeoe
6060
8eee
eeee
eeoe
6060
8eee
eeee
eeoe
6060
6eee
eeee
eeoe
6060
6eee
eeee
eeoe
6060
6eee
eeee
0000
0000
6eee
eeee
0000
0000
6860

0000
0000
6860
eeee
0000

L]
6860
eeee
eeee
0000
6860
eeee

0080
06080
cllclc)
el lc)
0080
06080
cllclc)
el lc)
0080
0080
cllclc)
el lc)
0080
0080
clll:)
el lc)
0080
0080
clll:)
el lc)
0080
0080
clll:)
el lc)
clcllc)
0080
clll:)
el lc)
clcllc)
0080
clll:)
el lc)
clcllc)
0080
06080
clclclc)
clcllc)
0080
06080
clclclc)
el L)
0080
06080
clclclc)
el L)
0080
06080
clclclc)
el L)
0080
06080
clclclc)
el L)
0080
06080
cllclc)
el L)
0080
06080
cllclc)
el lc)
0080
06080
cllclc)
el lc)
0080
0080
cllclc)
el lc)
0080
0080
]

0080
0080
clll:)
el lc)

ee
0080
clll:)
el lc)

ee
0080
clll:)
el )

yuni@yun-desktop: ~/bbconf X

eeeeeboe:
00806bat:
@eeeebbe:
86888bco:
eeeeebde:
00800be0:
eeseebfe:
80806CcH0:
eeeeecle:;
00000C20:
008e6Cc30:
BEEEACUO:
00000Cc5e:
0000060 :
0e686CTa:
86B8B6CcEO:
0e000Cco0:;
00000caf:
00806chbe:
886B8CccH:
@eeeecde:
00000ced:
00806cFe:
eeepeden :
eeeeedle:
eeeeed20:
0e806d30:
8ee8pedue:
eeeeedse:
eeeeeded:
eeseed7e:
8e8eedse :
eeeeedon:
eeeeedad:
eeeeedbe:
2e8eedce:
eeeeedde:
eeeeeded:
oeseedfe:
0080600 :
06680610 :
0000020
000006e30:
BeEEGeLO :
0680650 :
0000060
0000070 :
B0BB6eB0:
06B8BEe90:
00000ea0:
00800eb0:
886B6ecH:
@eBeeeedd:
00000eed:;
00B00efO:
eeseefee:
2e800f10:
eeeeef2e:
0e006f30:
eeBeefue:
80BBEF50:
eeeeefee:
eeseef7e:
eeBeef80e:
808BEF90:
eeeeefae:
eeeeefba:
00800fce:
eeepefde:
eeeeefed:
eeeeeffe:
006001068 :
068010810
00001020:;
00001030
006018Ua:
86801850 :
00001060 :
00001070:
0060010880:
00801890 :
06801020 :
008016ba:
0060108cd:
8080168d0:

0000
0060
[Lclclc]
0eee
0060
0060
[Lclclc]
0eee
0060
0000
[Lclclc]
0eee
0060
0000
0066
0eee
0060
0000
0066
0eee
0060
0000
0066
0eee
2eee
0000
0066
0eee
2eee
0000
0066
0eee
2eee
0000
0060
[cLTclc]
2eee
0000
0060
[cLTclc]
eeee
0000
0060
[cLTclc]
eeee
0000
0060
[cLTclc]
eeee
0000
0060
[cLTclc]
eeee
0000
0060
[Lclclc]
eeee
0000
0060
[Lclclc]
0eee
0000
0060
[Lclclc]
0eee
0060
0000
[Lclclc]
0eee
0060
0000

L]
[:L:]
0060
0000
0066
0eee
0060
0000
0066
0eee
2eee
0000
0066
0eee
$ |

eeee
6e06
Ccl:l:lc)
eees
eeee
6e06
Ccl:l:lc)
eees
eeee
@eee
Ccl:l:lc)
eees
eeee
Cll:lc)
CLL:lc)
eees
eeee
Cll:lc)
CLL:lc)
eees
eeee
Cll:lc)
CLL:lc)
eees
eeee
Cll:lc)
CLL:lc)
eees
eeee
eeee
CLL:lc)
eees
eeee
eeee
6e06
clcl:lc)
eeee
eeee
6e06
clcl:lc)
eeee
eeee
6e06
clcl:lc)
eeee
eeee
6e06
clcl:lc)
eeee
eeee
6e06
clcl:lc)
eeee
eeee
6e06
Ccl:l:lc)
eeee
eeee
6e06
Ccl:l:lc)
eees
eeee
6e06
Ccl:l:lc)
eees
eeee
@eee
Ccl:l:lc)
eees
eeee
6eee

eeee
Cll:lc)
CLL:lc)
eees
eeee
Cll:lc)
CLL:lc)
eees
eeee
Cll:lc)
CLL:lc)
eees

clelelc]
6000
[clclclc]
[l ]
clelelc]
6000
[clclclc]
[l ]
clelelc]
clcelc]
[clclclc]
[l ]
clelelc]
clelelc]
clclcl]
[l ]
clelelc]
clelelc]
clclcl]
[l ]
clelelc]
clelelc]
clclcl]
[l ]
[clcTel]
clelelc]
clclcl]
[l ]
[clcTel]
clelelc]
clclcl]
[l ]
[clcTel]
clelelc]
6000
[clclelc]
[clcTel]
clelelc]
6000
[clclelc]
eese
clelelc]
6000
[clclelc]
eese
clelelc]
6000
[clclelc]
eese
clelelc]
6000
[clclelc]
eese
clelelc]
6000
[clclclc]
eese
clelelc]
6000
[clclclc]
[l ]
clelelc]
6000
[clclclc]
[l ]
clelelc]
clcelc]
[clclclc]
[l ]
clelelc]
[clclelc]
L]

[l ]
clelelc]
clelelc]
clclcl]
[l ]
clelelc]
clelelc]
clclcl]
[l ]
[clcTel]
clelelc]
clclcl]
[l ]

eeae
CLLT)
Ccl:l]c)
L)
CLllc)
CLLT)
Ccl:l]c)
L)
CLllc)
6eae
Ccl:l]c)
L)
CLllc)
L)
CLLT)
L)
CLllc)
L)
CLLT)
L)
CLllc)
L)
CLLT)
L)
eeae
L)
CLLT)
L)
eeae
eeae
CLLT)
L)
eeae
eeae
CLLT)
Clllc)
eeae
eeae
CLLT)
Clllc)
eeae
eeae
CLLT)
Clllc)
eeae
eeae
CLLT)
Clllc)
eeae
eeae
CLLT)
Clllc)
eeae
eeae
CLLT)
Ccl:l]c)
eeae
eeae
CLLT)
Ccl:l]c)
L)
eeae
CLLT)
Ccl:l]c)
L)
CLllc)
6eae
Ccl:l]c)
L)
CLllc)
CLl:lc)

L)
CLllc)
L)
CLLT)
L)
CLllc)
L)
CLLT)
L)
eeae
L)
CLLT)
L)




[ yuni@yun-desktop: ~/bbconf X + o~

$ readelf -h a.out
ELF Header:
Magic: 7f U5 Uc Us 02 01 91 0O 60 GO GO GO 0O 00 0O 00
Class: ELFal
DEVEN 2's complement, little endian
Version: 1 (current)
0S/ABI: UNIX - System V
ABI Version: (0

Type: EXEC (Executable file)
Machine: Advanced Micro Devices X86-6U

Version: Bx1

Entry point address: exue1eee

Start of program headers: 64 (bytes into file)
Start of section headers: 4128 (bytes into file)
Flags: 0x0

Size of this header: 64 (bytes)

Size of program headers: 56 (bytes)

Number of program headers: 2

Size of section headers: 64 (bytes)

Number of section headers: 3

Section header string table index: 2

$ |

Best record 4320 Bytes



[ yuni@yun-desktop: ~/bbconf X + o~

$ readelf -h a.out
ELF Header:
Magic: 7f U5 Uc Us 02 01 91 0O 60 GO GO GO 0O 00 0O 00
Class: ELFal
DEVEN 2's complement, little endian
Version: 1 (current)
0S/ABI: UNIX - System V
ABI Version: (0

Type: EXEC (Executable file)
Machine: Advanced Micro Devices X86-6U

Version: Bx1

Entry point address: exue1eee

Start of program headers: 64 (bytes into file)
Start of section headers: 4128 (bytes into file)
Flags: 0x0

Size of this header: 64 (bytes)

Size of program headers: 56 (bytes)

Number of program headers: 2

Size of section headers: 64 (bytes)

Number of section headers: 3

Section header string table index: 2

$ |

Section header A|2F X|HO| @ X &HX| =220 EHeot

Best record 4320 Bytes



ELF Z9W = 72X}

Best record 4320 Bytes

3.

File header

The file header is located at the beginning of the file, and is used to locate the

other parts of the file. The structure is shown in Figure 2.

typedef struct

{

unsigned char

EIf64 Half
Elf64 Half
Elf64 Word
EIf64 Addr
Elf64 Off
Elf64 Off
Elf64 Word
Elf64 Half
EIf64 Half
Elf64 Half
Elf64 Half
EIf64 Half
Elf64 Half

} EIf64 Ehdr;

e_ident[16];
e_type;
e_machine;
e_version;
e_entry;
e_phoff;
e_shoff;

e flags;
e_ehsize;
e_phentsize;
e_phnum;
e_shentsize;
e_shnum;
e_shstrndx;

[* ELF identification */

[* Object file type */

[* Machine type */

[* Object file version *|

[* Entry point address */

[* Program header offset */

[* Section header offset */

[* Processor-specific flags */

[* ELF header size *|

[* Size of program header entry */

[* Number of program header entries */
[* Size of section header entry *|

[* Number of section header entries */
[* Section name string table index */

Figure 2. ELF-64 Header



ELF Z9W = 72X}

3.

File header

The file header is located at the beginning of the file, and is used to locate the

other parts of the file. The structure is shown in Figure 2.

typedef struct

{
unsigned char e_ident[16]; [* ELF identification */
EIf64 Half e_type; [* Object file type */
Elf64 Half e_machine; [* Machine type */
Elf64 Word e_version; [* Object file version */
EIf64 Addr e_entry; [* Entry point address */
Elf64 Off e_phoff; [* Program header offset */
Elf64 Off e_shoff; [* Section header offset */
Elf64 Word e flags; [* Processor-specific flags */
Elf64 Half e_ehsize; [* ELF header size */
EIf64 Half e_phentsize; [* Size of program header entry */
Elf64 Half e_phnum; [* Number of program header entries */
Elf64 Half e_shentsize; [* Size of section header entry */
EIf64 Half e_shnum; [* Number of section header entries */
Elf64 Half e_shstrndx; [* Section name string table index */

} EIf64 Ehdr;

Figure 2. ELF-64 Header
e_shoff= Ox28F-E{ A%t

Best record 4320 Bytes



ELF

HH
’=

Best record 4320 Bytes

= Tt E X}

yuni@yun-desktop: ~/bbconf X

00000000 :
00eBREe10:
00000020:
00BBEEE30:
opeeeeun:
00BBEEE50:
00000060 :
00BBREETO:
00000080 :
006BEEE90:
000000ab:
000000bo:
000000ch:
00e00Eede:
000000eD:
00e00ef0:
00000100:
006Ee110:
00000120:
0060e130:
00000140 :
006BE150:
00000160:

+

Le

$ xxd a.out

0e
oeee
oeee

0e
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee

oeee
e
2ele
0e
oeee
oeee
0e
0e
e
0e
e

oeee

0e
oeee

0e
oeee

0e
oeee
oeee

e
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee
oeee




I
E
HU
L
=
=

FHEX 1020
b= - NN O 0000 0000 0BD BEBR . ... ............
N © 0000 0008 0088 BBOD ................
BIN 00010000 00100000 [

¥ ZirD Ms e,
D HE « % HE AZE o e,
A « % CE @ R
: : : 3 Blo 0000 0000 6000 0000 ................
C 7 8 9 x
D 4 5 6 -
E 1 2 3 +

Best record 4320 Bytes



yuni@yun-desktop: ~/bbconf X + v

$ xxd a.out
. A0 0000 P0RE EERe el ELF............
B AN 0 0@ 00 00D BOOD . .>. . .....0.....
0 2016 O0Pe PEEO eeee  ....... ......

_ 2e ee [¢]°] 8o
= T2 ]2
yuni@yun-desktop: ~/bbconf X += [ =
$ readelf -h a.out
ELF Header:
Magic: 7f U5 Uc U6 P2 P1 O1 OO PO GO OO OO 6P GG OO OO
| HEX 1020 Class: ELF6l
Data: 2's complement, little endian
DEC 4128 Version: 1 (current)
OCT 10 040

ABI Version: 2]

Type: EXEC (Executable file)

e
e
e
e
e
e
e
e
e
®| 0S/ABI: UNIX - System V
e
BIN 0001 0000 0010 0000 )
e
e
e
e
e
e
e
e

.o ) Machine: Advanced Micro Devices X86-6U
- B QWORD s Version: Ox1
Entry point address: OxLe16e60
Dr HE % HEAZE . Start of program headers: 64 (bytes into file)
Start of section headers: 4128 (bytes into file)
Flags: x0
A s ” CE - Size of this header: 64 (bytes)
) Size of program headers: 56 (bytes)
B ( ) % - Number of program headers: pl
Size of section headers: 64 (bytes)
C 7 g8 g x Number of section headers: E]
Section header string table index: 2
p 4 5 6 - = |
E 1 2 3 +
F ” 0

Best record 4320 Bytes



ELF

HH
’=

&) yuni@yun-deskiop: ~/bbconf X + ~

= Tt E X}

$ readelf -h a.out

ELF Header:
Magic:
Class:
Data:
Version:
0S/ABI:
ABI Version:

Type:

Machine:

Version:

Entry point address:

Start of program headers:
Start of section headers:
Flags:

Size of this header:

Size of program headers:
Number of program headers:
Size of section headers:
Number of section headers:

Section header string table index:

$ |

Best record 4320 Bytes

7f U5 Uc U6 B2 01 01 00 GO 00 00 0O 00 6O 0O 06

ELFel

2's complement, little endian
1 (current)

UNIX - System V

0

EXEC (Executable file)
Advanced Micro Devices X86-6U
Ox1

Ox4e1000

64 (bytes into file)

4128 (bytes into file)

Ox0

6U (bytes)

56 (bytes)

2

64 (bytes)

3

2

& yuni@yun-desktop: ~/bbconf X

olelelolelelele s
00000010:
00000020
00000030:
ooeeeeUe:
006000850 :
00000060 :
00000070
0000BBE:
00000090
000000a0:
808006EbA :
000000cO:
elefololeloli[¢ H
000000e0:
elclolclolcadcy
00000160:
008008110:
00000120:
000001306:
opeeel1Ue:
00000150:
00000160:

+

w

$ xxd a.out
EEE0 eEEe

ee
ceee
oeee

ee
clc]olc]
oeee
oceea
ARAE
buuY
ceee
088
oeee
ceee
ceee
oeee
ceee
ceee
oeee
ceee
ceee
oeee
ceee
ceee

ee

=[]
ee

2]

2]0]

e
[5]¢]
ee
AR

[c[0]

ee

ee
eoee

e
olclo]C]

e
ARAAA
olclo]C]

e
eoee
2808
eoee
eoee
eoee
eoee
eoee
eoee
eoee
eoee
eoee
eoee
eoee
eoee




ELF 2 7tE X}

HH
’=

&) yuni@yun-deskiop: ~/bbconf X + ~

$ readelf -h a.out

ELF Header:

Magic: 7f U5 Uc U6 B2 01 01 00 GO 00 00 0O 00 6O 0O 06

Class:

Data:

Version:

0S/ABI:

ABI Version:

Type:

Machine:

Version:

Entry point address:

Start of program headers:
Start of section headers:
Flags:

Size of this header:

Size of program headers:
Number of program headers:
Size of section headers:
Number of section headers:

Section header string table index:

$ |

Best record 4320 Bytes

ELFel

2's complement, little endian
1 (current)

UNIX - System V

0

EXEC (Executable file)
Advanced Micro Devices X86-6U
Ox1

Ox4e1000

64 (bytes into file)

4128 (bytes into file)

Ox0

6U (bytes)

56 (bytes)

2

64 (bytes)

3

2

& yuni@yun-desktop: ~/bbconf X

POEPOFOO: PP PARO BEAO
POEPOF1O: PPOO OAPO PEAO
0OOROF20: PPOO OPRO PEAO
POEROF30: PPOO PARO PEAO
POEROFUO: PPOO OPRO OPAO
POPROF50: PPOO PAAO PPAO
POEROFE0: PAOO BAAO BEAO
POEROFT70: PAOO OAPE PEAO
POOPOFEO: PP OAAO OO
0OPROF90: PAPOE OAEO BEAO
0OPPOfad: OAOO OEAE PO
POEPOFbO: PPOO PARO PEAO
POEROfcOH: PPOO OPPO PPAO
POEROFdO: PPOO PAAO PPAO
POEROfeO: OPOO BAOO PEAO
POEPOFFO: PPOO OPRO OEAO
00001600: b83c PEAO '
000A1010: 737U 727U 61
0eER1020: PEEE POEE ©
0POEA1030: PAOE PEAO
0PPPO1OLO: POEE PPEO
0OPA1050: 0000 0008
001060 : P Tl
00001070: |

00001080: |

POPA1090:

000010ad: P

000016b0: |

000010cH: (11

000010d0: Q16E

4

00ee
00ee
0000
00e0
00e0e
0000
0000
0000
0000
0000
0000
00ee
00ee
0eee
0000
0eee
1900

oololc]o]

0000
0000
0000

| BLLL

oeee
00ee
0000

00e0e
0000

0008

$



ELF Z9 = 72X}

yuni@yun-desktop- ~/bbconf X +

a = .Fromhex(

.fromhex(

(
f.write(a)
f.write(b)

Best record 4320 Bytes



ELF 2 7tE X}

& yuni@yun-desktop: ~/bbconf X + -

HH
’=

$ python3 test.

: $ xxd a.out

POREEOEN : 00 OePEe Geee
0eeEeR10: 0000 68 ee
20000020: 2000 g0 eeee
20e00830: 2e ee 20
peeeeeUe : 0060 OEER OERA
20000050 : 2000 00 2e
00e00RE60 : 2000 00 eees
PEEEERTO : peee 00 eeee
20E00RE0 : 2000 88 2e
20e80090 2000 g0 eeee
POPEERan : pEee ee peee
000000k : 2e

00e8008CcH [2]2]

0eeeeRde : peee

000000e0: 2000

00000010 : 2000

0OeE100: peee

000801180: 2000

00080120 : 2000

PEeEe130: peee

peeee1Ue : 0000

00080150 : 2000

PEEEe160 : peee

0eee0170: 0000

00000180 : @@F@

$

Best record 4320 Bytes



ELF

HH
>

& yuni@yun-desktop: ~/bbconf % + o~

$ readelf -h a.out
ELF Header:
Magic: 7f U5 lUc U6 B2 @1 P1 B OO PO GO OO PO GO 0O 0O
Class: ELF&U
Data: 2's complement, little endian
Version: 1 (current)
0S/ABI: UNIX — System V
ABI Version: (¢
Type: EXEC (Executable file)
Machine: Advanced Micro Devices X86-6u
Version: Ox1
Entry point address: exUe1eee
Start of program headers: 6U (bytes into file)
Start of section headers: 208 (bytes into file)
Flags: exe
Size of this header: 64 (bytes)
Size of program headers: 56 (bytes)
Number of program headers: 2
Size of section headers: 64 (bytes)
Number of section headers: E]
Section header string table index: 2
readelf: Error: Reading 17 bytes extends past end of file for string table
$ ./a.out

$ |

Bus error (core dumped)

Best record 4320 Bytes



ELF

HH
>

& yuni@yun-desktop: ~/bbconf % + o~

$ readelf -h a.out
ELF Header:
Magic: 7f U5 lUc U6 B2 @1 P1 B OO PO GO OO PO GO 0O 0O
Class: ELF&U
Data: 2's complement, little endian
Version: 1 (current)
0S/ABI: UNIX — System V
ABI Version: (¢
Type: EXEC (Executable file)
Machine: Advanced Micro Devices X86-6u
Version: Ox1
Entry point address: exUe1eee
Start of program headers: 6U (bytes into file)
Start of section headers: 208 (bytes into file)
Flags: exe
Size of this header: 64 (bytes)
Size of program headers: 56 (bytes)
Number of program headers: 2
Size of section headers: 64 (bytes)
Number of section headers: E]
Section header string table index: 2
readelf: Error: Reading 17 bytes extends past end of file for string table
$ ./a.out

$ |

Bus error (core dumped)

Best record 4320 Bytes



ELF Z9 = 72X}

Best record 4320 Bytes

yuni@yun-desktop: ~/bbconf X + >

$ readelf -

ELF Header:

a a.out

Magic: 7f U5 Uc U6 02 ©1 1 00 @0 B0 6O PO PO 6O B0 B0

Class:

Data:

Version:

0S/ABI:

ABI Version:

Type:

Machine:

Version:

Entry point address:

Start of program headers:
Start of section headers:
Flags:

Size of this header:

Size of program headers:
Number of program headers:
Size of section headers:
Number of section headers:

Section header string table index:

Section Headers:
[Nr] Name Type
Size EntSize
[ el NULL

ELF&l

2's complement, little endian
1 (current)

UNIX - System V

[c]

EXEC (Executable file)
Advanced Micro Devices X86-6L
Ox1

OxUe1000

64 (bytes into file)

4128 (bytes into file)

oxe

6U (bytes)

56 (bytes)

2

64 (bytes)

3

2

Address Offset
Flags Link Info Align
0000000000000000 0OEOEEED

[clelelelelolelololelolele cTe o ele]olelclole elelo elefole o lc) 0 0 0

[ 1] .text PROGEITS

00PEEEE0EEUE1EEE OBBElEee

00P0EEPEPEREEEEC 0BEDEPEREREERERE AX [°] <] 16

[ 2] .shstrtab STRTAB

0000000000000 PEEELERC

[efc[eleloleleloloTolelole ok v elcelolololololalolelolelolelole) [©] 2] al

Key to Flags:

W (write), A (alloc), X (execute),

M (merge), S (strings), I (info),

L (link order), O (extra OS processing required), G (group), T (TLS),
C (compressed), x (unknown), o (0S specific), E (exclude),
D (mbind), 1 (large), p (processor specific)

There are no section groups in this

Program Headers:
Type Offset
FileSiz
LOAD ehelelelelelelelelolelclelelelele)
ehelelelelelelelololoTelelelel 1o
LOAD heielelelelelelololelolonielelo)
hgelelelelelelelololelololelelele

Section to Segment mapping:
Segment Sections...

00

o1 .text

There is no dynamic section in this

file.

VirtAddr PhysAddr
MemSiz Flags Align

0x000000000040E000 Ox0000000000LEEE0E

0x000000E0000EEELE R 0x1000

[epiclelolclelelelelolcTitonolelcagopqelolelelololelolele I i e lolc]

0x000000000000000c R E 0x1000

file.

There are no relocations in this file.
No processor specific unwind information to decode

No version information found in this file.

$ |




ELF =% = 7R X}

A

Best record 4320 Bytes

typedef struct i

Elf32_Ward
El f32_0f f

Elf32_Addr
Elf32_4ddr
Elft52_Word
Elf32_Word
Elf532_Ward
Elf32_Ward

t Elf32_Phdr:

tvpedef struct 1

El fE4_Word
El {64 _Word
El fB4_0f

El fE4_iddr
El fE4_iddr
El {64 _Kword
El{B4_Eword
El {64 _¥word

r ElfBA_Phdr:

Figure 5-1: Program Header

p_type:
p_offset;
p_vwaddr:
p_paddr;
p_filesz:
F_MEMsZ;
p_flags;
p_alian:

p_tvpe:
p_flags:
p_offzet;
p_vaddr;
p_paddr:
p_filesz;
F_MEMSE;
p_align;

typedef struct 1

Elf32_Ward
Elf32_Ward
Elf32_Ward
Elf3=2_tddr
Elf32_0ff

Elf3z2_Ward
Elf32_Word
Elf32_Ward
Elf32_Ward
Elf32_Ward

t Elf32_5hdr;

typedef struct 1

Elf6d_Waord
Elf6d_Ward
ElfBd_¥word
Elf64_4ddr
ElfB4_0f f

El {64 _Xword
Elf6d_Ward
ElfEd_Waord
El f64_Xword
ElfBd_¥word

r Elf64_Shdr;

Figure 4-8: Section Header

sh_name;
sh_tvpe:
sh_flags;
sh_addr;
sh_offset;
sh_size:
sh_link:
sh_info;:
sh_addralign:
sh_entsize;

sh_name;
sh_twpe;
sh_flags;
sh_addr:
sh_offszet;
sh_size:
sh_link;
sh_info;
sh_addral iagn;
sh_entsize:



i@yun-desktop: ~/bbconf X yuni@yun-deskiop: ~/bbconf X + v
yuni P~

.fromh
a= .fromhex( romhex(

.fromhex( .fromhex(

(

f.write(a) r
f.write(b) f.write(a)

f.write(b)

"test.py" 31L, 1116B

Best record 4320 Bytes



yuni@yun-desktop: ~/bbconf X T (N

3 $1s
small.asm small.o test.py

Best record 4320 Bytes



yuni@yun-desktop: ~/bbconf X T (N

3 $1s
small.asm small.o test.py
$ python3 test.py

Best record 4320 Bytes



= Tt E X}

HH
’=

ELF

yuni@yun-desktop: ~/bbconf X T (N

3 $1s
small.asm small.o test.py
$ python3 test.py
$1s
a.out small.asm small.o test.py

Best record 4320 Bytes



ELF

yuni@yun-desktop: ~/bbconf X T (N

3 $1s
small.asm small.o test.py
$ python3 test.py
$1s
a.out small.asm small.o test.py
$ sudo chmod +x a.out

$

Best record 4320 Bytes



ELF 2 7tE X}

yuni@yun-desktop: ~/bbconf X T (N

3 $1s
small.asm small.o test.py
$ python3 test.py
$1s
a.out small.asm small.o test.py
$ sudo chmod +x a.out
3 $1s
small.asm small.o test.py

HH
’=

Best record 4320 Bytes



ELF 2 7tE X}

HH
’=

& yuni@yun-desktop: ~/bbconf X T (N

3 $1s
small.asm small.o test.py
] $ python3 test.py
3 $1s
a.out small.asm small.o test.py
] $ sudo chmod +x a.out
$1s
test.py
$ readelf -h a.out

small.asm small.o

ELF Header:
Magic: 7f U5 dc U6 B2 01 01 00 60 GO OB ©0 6O PO B8 80
Class: ELFsU
DEVEN 2's complement, little endian
Version: 1 (current)
0S/ABI: UNIX — System V
ABI Version: 0
Type: REL (Relocatable file)
Machine: Advanced Micro Devices X86-64
Version: Bx1
Entry point address: 8xUp1668
Start of program headers: 64 (bytes into file)
Start of section headers: 208 (bytes into file)
Flags: axe
Size of this header: 64 (bytes)
Size of program headers: 56 (bytes)
Number of program headers: 2
Size of section headers: 6l (bytes)
Number of section headers: 3
Section header string table index: 2

Best record 4320 Bytes



ELF 2 7tE X}

HH
’=

& yuni@yun-desktop: ~/bbconf X T (N

3 $1s
small.asm small.o test.py
] $ python3 test.py
3 $1s
a.out small.asm small.o test.py
] $ sudo chmod +x a.out
$1s
test.py
$ readelf -h a.out

small.asm small.o

ELF Header:
Magic: 7f U5 dc U6 B2 01 01 00 60 GO OB ©0 6O PO B8 80
Class: ELFsU
DEVEN 2's complement, little endian
Version: 1 (current)
0S/ABI: UNIX — System V
ABI Version: 0
Type: REL (Relocatable file)
Machine: Advanced Micro Devices X86-6u
Version: Bx1
Entry point address: 8xUp1668
Start of program headers: 64 (bytes into file)
Start of section headers: 208 (bytes into file)
Flags: axe
Size of this header: 64 (bytes)
Size of program headers: 56 (bytes)
Number of program headers: 2
Size of section headers: 6l (bytes)
Number of section headers: E]
Section header string table index: 2
: $ ./a.out ; echo $?
—-bash: ./a.out: cannot execute binary file: Exec format error
126
$ |

Best record 4320 Bytes



Header?| Z QM

{ Program Header J [ Section Header ]

Best record 4320 Bytes



Header?| Z QM

{ Program Header J [ Section Header ]

=2 ELF 8| HFE2 Elof QK| T2 fileQ| E0|Lt & ZXOf {[X]

Best record 4320 Bytes



Header?| Z QM

{ Program Header J

T2 ELF 6| HtZ F0| 2[X]

ZZ2 20| ZH HE| 22|
C|0f EEEZ|0Of St=X|E M=

Best record 4320 Bytes

[ Section Header ]

T2 fileQ| E0|L} £ 22X 0| 2/X]

Of T LYo A
st o AR

Z21Yo| 7t BE
O Clof| UEX| 4



Header?| Z QM

{ Program Header J

T2 ELF 6| HtZ F0| 2[X]

ZZ2 20| ZH HE| 22|
C|0f EEEZ|0Of St=X|E M=

EE7L AEE

Best record 4320 Bytes

[ Section Header ]

T2 fileQ| E0|L} £ 22X 0| 2/X]

ZEao| 2t B

T [ Lo A]
OfClof A=K A

o| L
St= O AtE

=]
(L
EH
=



Header?| Z QM

Best record 4320 Bytes

{ Program Header J

T2 ELF 6| HtZ F0| 2[X]

ZZ2 20| ZH HE| 22|
C|0f EEEZ|0Of St=X|E M=

EE7L AEE

Optional for object files

[ Section Header ]

T2 fileQ| E0|L} £ 22X 0| 2/X]

[ Lo A]

Z27o| 2t HE0| I
Hot= O A

=
OfClof A=K A

Optional for executables



Header?| & 2 /d

yuni@yun-deskiop: ~/bbconf X

- = . fromhex(

.Fromhex(

(
f.write(a)
f.write(b)

Best record 4320 Bytes



Header?| Z QM

yuni@yun-deskiop: ~/bbconf X 4|

$ python3 test.py
. $ ./a.out
Segmentation fault (core dumped)

$ |

Best record 4320 Bytes



Header?| Z QM

Best record 4320 Bytes

si
Offset ze
(bytes)
Field
32-  64-  32- -
bit  bit | bit bit
000 4 p_type
0x04 4 p_flags
0x04 0Ox08 4 8 p_offset
0x08  0x10 | 4 8 p_vaddr
0x0C | 0x18 | 4 8 p_paddr
0x10  Ox20 | 4 8 p_filesz
Ox14  0x28 | 4 8 p_memsz
0x18 4 p_flags
Ox1C  0x30 | 4 8 p_alian
Ox20 | 0x38

Program header '®]

Purpose
Identifies the type of the segment.
Value Name Meaning
CbeC00000C0 | FPT_HULL Program header table entry unused.
OeeC00C00CT | PT_LOAD Loadable segment.
Ce0000002 | FT_DYNAMIC | Dynamic linking information.
00000003 | FT_INTERP | Interpreter information.
Ob00000004 | PT_WOTE Auxiliary information.
(eC0000005 | FT_SHLIE | Reserved.
OC0000006 | PT_PHDR Segment containing program header table itself.
CheQ000000T | FT_TLS Thread-Local Storage template.
0xB0000000 | PT_LOOS
Reserved inclusive range. Operating system specific.
OxBFFFFFFF | PT_HI0S
0x7 0000000 | PT_LOPROC
Reserved inclusive range. Processor specific.
0x7FFFFFFF | PT_HIPROC

Segment-dependent flags (position for 64-bit structure).

Value Name

Ol PF_%
052 PF_W
x4 PF_R

Meaning
Executable segment.
Writeable segment.

Readable segment.

Offset of the segment in the file image.

Virtual address of the segment in memory.

On systems where physical address is relevant, reserved for segment's physical address.

Size in bytes of the segment in the file image. May be 0.

Size in bytes of the segment in memory. May be 0.

Segment-dependent flags (position for 32-bit structure). See above p_flags field for

flag definitions.

0 and 1 specify no alignment. Otherwise should be a positive, integral power of 2,

with p_vaddr equating p_offset modulus p_al ian.

End of Program Header (size).



Header?| Z QM

[ yuni@yun-deskiop: ~/bbc % +

S = .fromhex(

.fromhex(

(
f.write(a)
f.write(b)

"test.py" 15L, ULUB

Best record 4320 Bytes



Header?| &2 M

yuni@yun-deskiop: ~/bbconf X +

$ python3 test.py

Best record 4320 Bytes



Header?| Z QM

yuni@yun-deskiop: ~/bbconf X +

$ python3 test.py
$ ./a.out ; echo $?

$

Best record 4320 Bytes



Header?| Z QM

yuni@yun-deskiop: ~/bbconf X +

$ python3 test.py
$ ./a.out ; echo $?

$ wc —c a.out

Best record 4320 Bytes



Header?| Z QM

Best record 4320 -> 132 Bytes

yuni@yun-desktop: ~/bbconf X

25

132 a.out

+ w

$ python3 test.py
$ ./a.out ; echo $?

$ wc —c a.out

$ |




Best record 132 Bytes

yuni@yun-deskiop: ~/bbconf X + o~

= .Fromhex(

Disassembly:

0 b0 3e M al,0x3c
20 A0 kY 19 Mc dil, 0«19
R Of 05

syacal |

f.write(a)

"test.py" 14L, 393B



+ L

$ python3 test.py

$ ./a.out ; echo $7?
25

$ wc —-c a.out
127 a.out

$ |

Best record 132 -> 127 Bytes



[ yuni@yun-desktop: ~/bbconf % + o~

$ xxd a.out

elelelelzlzlele B PBEEE Buuy
peeeeRl1e: geee ae ee
peEEER20: £000 BEEE BBe.
pEEEER30: [e]2] AR ARRA
gepeeeds : PEEE BEEE BREB
BEEEER50 : 000 BEEe ee
o]olololololso geee 88 988
eEEEERTe : RRRAE

$ |

Best record 127 Bytes



f=l yuni@yun-desktop: ~/bbconf X + | v

: $ xxd a.out
elofelc]elclols 00 PEER BEEEe
geeREe1e: eeEe ee 8e
200060020 : 0000 eRE eRee
20006838 : ee 00 esee
elofelc]elcTil 0000 eRE eRee
elojelc]elclslc EEE0 eeRe 8e
elofelc]elcls1 eeEe 00 esee
elofelc]elchyc M

Reserved padding bytes. Currently
(009 7 e_ident[El_PAD] unused. Should be filled with zeros

and ignored when read.

Best record 127 Bytes



yuni@yun-desktop: ~/bbconf X + o~

. fromhex(

f.write(a)

"test.py" 14L, 375B

Best record 127 Bytes



yuni@yun-desktop: ~/bbconf X + o~

$ python3 test.py

Best record 127 Bytes



& yuni@yun-desktop: ~/bbconf X L

$ python3 test.py
$ ./a.out ; echo %7

$

Best record 127 Bytes



& yuni@yun-desktop: ~/bbconf X L

$ python3 test.py
$ ./a.out ; echo %7

$ wc —c a.out

Best record 127 Bytes



Best record 127 -> 120 Bytes

yuni@yun-desktop: ~/bbconf X

25

120 a.out

O L

$ python3 test.py
$ ./a.out ; echo %7

$ wc —c a.out

$ |




yuni@yun-deskiop: ~/bbconf X + v

$ readelf -h a.out
ELF Header:
Magic: Tf U5 Uc U6 B2 81 61 00 00 b8 3c UG b7 19 BF 85
Class: ELF&U
EVER 2's complement, little endian
Version: 1 (current)
0S/ABI: UNIX - System V
ABI Version: e
Type: EXEC (Executable file)
Machine: Advanced Micro Devices X86-6L
Version: Bx1
Entry point address: xUBeee9
Start of program headers: 64 (bytes into file)
Start of section headers: @ (bytes into file)
Flags: Sxl
Size of this header: 6U (bytes)
Size of program headers: 56 (bytes)
Number of program headers: 2
Size of section headers: (bytes)
Number of section headers:
Section header string table index:

$ |

Best record 120 Bytes



stAlol =

Best record 120 Bytes



nasm2 2 bin 2HS 7|

SRA|2F 1 HOj...
A% HO|HZ[S SO 210 /oL
0| W& Zd ZOtM CHE SES 2

Best record 120 Bytes



yuni@yun-deskiop: ~/bbconf X

nasm2 2 bin QtE 7|

Best record 120 Bytes



nasm2 2 bin QtE 7|

& yuni@yun-desktop: ~/bbconf  * + ~

% nasm —f bin small.

g

small.asm

$ ./small ; echo $7
pl
$ we -c small

120 small

: $ xxd small
zlelelalelel o B0 08
geeeeele: ee ee 88 eEEe e9ee 28 eeee
00000620 : 60 9000 BEEE AEEE AEOE OBEE BBE.
20EPEE36: PBRe BRee ee ee 80 EEEe eeee
geeeeeUe : 68 e0ee B8 0068 GEEE GEER G068
20000850 : BERR B8 9008 BEEE LR 28 eeee
00000660 : 00 0000 BEEE 8RO 86 EEBE BPee
geeeeeTe: ee 200 Peee oeee

$ |

Best record 120 Bytes



yuni@yun-desktop: ~/bbconf X

Best record 120 Bytes



yuni@yun-deskiop: ~/bbconf X

Best record 120 Bytes



yuni@yun-deskiop: ~/bbconf X + o~ — O

$ nasm —f bin small.asm

$

Best record 120 Bytes



yuni@yun-deskiop: ~/bbconf X + o~ — O

$ nasm —f bin small.asm
$ ./small ; echo %7

$

Best record 120 Bytes



yuni@yun-deskiop: ~/bbconf X + o~ — O

$ nasm —f bin small.asm
$ ./small ; echo %7

$ wc —c small

Best record 120 Bytes



+ - - O

$ nasm —f bin small.asm
$ ./small ; echo %7

25
$ wc —c small

112 small

$ |

Best record 120 -> 112 Bytes



ElL

ot 5j| ;2]

Jlo

g 7t

joifl

Best record 112 Bytes



— INSERT — 18,10-29

e_machine ZE &= 0x3e?} AMD x86-645 2|0|&

Best record 112 Bytes



28 7Is¢t ot e

mFI
L
ujn

— INSERT —

e_machine 2 E &= 0x3e?l AMD x86-645 2|0|gt
Of2 ™ ZfO|L} ME MA SESH=X| &0Is] EX}

Best record 112 Bytes



yuni@yun-deskiop: ~/bbconf X o |

% nasm —F bin small.asm
: $ ./small ; echo $7
-bash: ./small: cannot execute binary file: Exec format error
126

$ |

s
=)

Best record 112 Bytes



— INSERT — 24,14-33

e_ehsize This member holds the ELF header's size in bytes.

Best record 112 Bytes



— INSERT —

e_ehsize This member holds the ELF header's size in bytes.

Best record 112 Bytes



yuni@yun-deskiop: ~/bbconf X + o~ - O

$ nasm —f bin small.asm
$ ./small ; echo $7

$ |

Best record 112 Bytes



yuni@yun-desktop: ~/bbconf x

&

E
un
m
—
—
1}
E
n
c
i
0
(TR
|
E
un
m
=
%

$ ./small ; echo $7

$ |

Best record 112 Bytes



yuni@yun-desktop: ~/bbconf X

E
un
m
—
—
1}
E
n
c
i
0
(TR
|
E
un
m
=
%

$ ./small ; echo $7

$ |

Best record 112 Bytes



28 758 sl

3. File header

The file header is located at the beginning of the file, and is used to locate the

lCc =
=—=

other parts of the file. The structure is shown in Figure 2.

typedef struct

{

unsigned char
EIf64 Half
Elf64_Half
Elf64 Word
EIf64 Addr
Elf64 Off
Elf64 Off
Elf64 Word
EIf64 Half
EIf64 Half
Elf64_Half
EIf64 Half
Elf64 Half
Elf64 Half

} Elf64 Ehdr;

e_ident[16];
B=bypay

e=muching=

e version: N/

T T

e=phett

e_shoff; v
e flags; V'
e _ehsize; W
anhontoan.

R

e_shentsize; V'
e shnum; Y
e shstrndx; W/

ELF identification *| L" + I 2

*
I* Dbject file type *|

I* Machine type */

|* Object file version *|

I* Entry point address */

I* Program header offset */

|* Section header offset *|

I* Processor-specific flags *(

I* ELF header size *|

|* Size of program header entry *|

I* Mumber of program header entries */
|* Size of section header entry */

/* Mumber of section header entries */
[* Section name string table index *|

Figure 2. ELF-64 Header

Best record 112 Bytes

o

Program header table

In executable and shared object files, sections are grouped into segments for
loading. The program header table contains a list of entries describing each
segment. The structure of the program header table entry is shown in Figure 6.

typedef struct

{
Elf64 Word apebiipti
Elf64 Word p_flags;
EIf64_Off s=olients
EIf64 Addr p_vaddr;
EIf64 Addr p_paddr; \/

EIf64 Xword f=Filosn
Elf64 Xword PG
EIf64 Xword p_align; %/

} EIf64_Phdr;

[* Type of segment */

[* Segment attributes *|

[* Offset in file */

[* Virtual address in memory */
[* Reserved *|

[* Size of segment in file */

[* Size of segment in memory */
[* Alignment of segment *|

Figure 6. ELF-64 Program Header Table Entry



Best record 112 Bytes

0x02
0x00
0x3e
0x00

0x40
0x00
000
0x00
0x00
0x00
0x00
000

0x38
0x00
0x01
0x00

e_type
&_machine

e_version

e_entry

e_phoff

e_shoff

e_flags
P_type

e_ehsize

p_flags
e_phentsize
e_phnum

p_offset
e_shentsize

e_shnum

e_shstrndx

p_vaddr

lCc =
—_—

0x01
0x00
0x00
0x00
0x05

0x00
0x00
0x00
0x00
0x00
0x00
0x00
0x00




yuni@yun-deskiop: ~/bbconf % 4| = O

$ nasm —f bin small.asm

$

Best record 112 Bytes



yuni@yun-deskiop: ~/bbconf % 4| = O

$ nasm —f bin small.asm
$ ./small : echo $?

$

Best record 112 Bytes



yuni@yun-deskiop: ~/bbconf % + -~ — O

$ nasm —f bin small.asm
$ ./small : echo $?

$ wc —c small

Best record 112 Bytes



+ v - O

$ nasm —f bin small.asm
$ ./small : echo $?

25
$ wc —c small

185 small

$ |

Best record 112 -> 105 Bytes



ElL

ot 5j| ;2]

Jlo

g 7t

oill

[

i

i

10

o[

—he
ol9

<+
o

Best record 105 Bytes



- base address= 0x10000 O] 2, Ox7fffffffe000 O|5tL A

Best record 105 Bytes



- base address= 0x10000 O| &, Ox7fffffffe000 O|5tL A
- p_flags= O(executable), 2(readable)O| 74X RLO{OF SFX| Bt 0Bt HAM U = 7ts

Best record 105 Bytes



- base address= 0x10000 O| &, Ox7fffffffe000 O|5tL A
- p_flags= O(executable), 2(readable)O| 74X RLO{OF SFX| Bt 0Bt HAM U = 7ts

- p_filesz= 0 Z0tH o2t GlS

Best record 105 Bytes



Of

A.0OF O o) =
T2 AAER S

-ot

- base address= 0x10000 O] 2, Ox7fffffffe000 O|5tL A

- p_flags= O(executable), 2(readable)O| 774 L0{OF SFX| 2t 0Tt AKX U = 75

- p_filesz= 0 Z0tH Mo QIS
- p_memsz£ p_filesz2t S LSHH 22t ¢

o
=

Best record 105 Bytes



Of

-ot

A.0OF O o) =
T2 AAER S

- base address= 0x10000 O] 2, Ox7fffffffe000 O|5tL A

- p_flags= O(executable), 2(readable)O| 774 L0{OF SFX| 2t 0Tt AKX U = 75

- p_filesz= 0 Z0tH Mo QIS
- p_memsz£ p_filesz2t S LSHH 22t ¢

- p_offsetO| x(&t, x= 4096 O|2HO|H p_vaddr= org+x 4£0|0{0F &t (22?)

o
=

Best record 105 Bytes



Of

-ot

A.0OF O o) =
T2 AAER S

- base address= 0x10000 O| &, Ox7fffffffe000 O|5tL A
- p_flags= O(executable), 2(readable)O| 74X RLO{OF SFX| Bt 0Bt HAM U = 7ts
- p_filesz= 0 Z0tH Mo QIS
- p_memsze= p_filesz2t S YSHH A 8IS
- p_offsetO| x(&t, x= 4096 O|2HO|H p_vaddr= org+x 4£0|0{0F &t (22?)
C

-E L FE & BEZ REX Z2[ZHA0 i, e_entry= org+10|0{ = 7ts (277)

Best record 105 Bytes



= e
e_entry p_type 001
0x00
0x00
0x00
001 PEEES £+0
0x00 yuni@yun-deskiop: ~/bbconf X
0x00
0x18 e_phoff p_offset 0x18
0x00 0x00
0x00 0x00
0x00 0x00
0x00 0x00
0x00 0x00
0x00 0x00
0x00 0x00
e_shoff p_vaddr 0x18
0x00
0x00
e_flags p_paddr
e_ehsize
0x38 e_phentsize
0x00
0x01 e _phnum p_filesz 020t = 4
0x00
e_shentsize
e_shnum
e_shstrndx
p_memsz p_filesz2t S 4

Best record 105 Bytes



yuni@yun-deskiop: ~/bbconf X 4| — O

$ nasm —f bin small.asm

$

Best record 105 Bytes



yuni@yun-deskiop: ~/bbconf X + -~ - O

$ nasm —f bin small.asm
$ ./small ; echo $?

$

Best record 105 Bytes



yuni@yun-deskiop: ~/bbconf X + -~ - O

$ nasm —f bin small.asm
$ ./small ; echo $?

% we —c small

Best record 105 Bytes



+ v - O

$ nasm —f bin small.asm
$ ./small ; echo $?

25
% we —c small

80 small

$ |

Best record 105 -> 80 Bytes



1|

$ readelf -a small
ELF Header:
Magic: Tf U5 Uc U6 b0 3c UG b7 19 6f 05 GO 0O 60 6O B0
Class: <unknown: be>
Data: <unknown: 3c>
Version: 64 <unknown=
0S/ABI: <unknown: b7=>
ABI Version: 25
Type: EXEC (Executable file)
Machine: Advanced Micro Devices XB6-6U
Version: Ox0
Entry point address: Ox1
Start of program headers: 1 (bytes into file)
Start of section headers: 24 (bytes into file)
Flags: Ox0
Size of this header: 24 (bytes)
Size of program headers: @ (bytes)
Number of program headers: 1
Size of section headers: ® (bytes)
Number of section headers: 0
Section header string table index: ©
readelf: Warning: possibly corrupt ELF file header - it has a non-zero section header offset, but no section headers

There are no section groups in this file.

There is no dynamic section in this file.
: $ xxd small
eleelelelelolo Ry 60 0EEE BBEE
00000010: 0200 3c00 0OOO EOEO 0100 PEEE 01EO BEEE
00000020: 1800 0OOO GOOO AEEG 1506 EEEE 0160 BEE6
000OEE30: 0PEO PEEE OEEO 3580 0100 PEEP EEe PEeR
opeeeeUe : 00 0eE0 BEOE @@F@ 0800 BEEE EEEe BEeR
: $

Best record 80 Bytes






$ xxd layout

olelelololcleloy

0eeeEe10: 00 Zc0e 00 oeee oeee
00000020 : 66 oeee ooee eeEE 1t5EE OOBe eeee
00eEEB30: 0e olee 00 PEEe
eeeeesde: ee ee eee.

Oxcc: AFEA & = U= &1t

Hu
M
k)

OF

oo

1 20= 148 40| A
Oxdd : 24=0{0f 2

Oxee : Ox7f O|5}Oj OF &t
Oxff : 3HFO|E 20| 0x200000 O|2HO|H 7t8 MH3&Z (?)



"small.asm" 16L, 177B




& yuni@yun-deskiop: ~/bbconf X

"small.asm" 16L, 177B

write

syscall name

references

man/ cs/

Yorax

Ox01

arg0 (%ordi)

unsigned int fd

arg1 (%rsi)

const char *buf

arg2 (%rdx)

size tcount



& yuni@yun-deskiop: ~/bbconf X

"small.asm" 16L, 177B

syscall name

write

syscall name

exit

references

man/ cs/

references

man/ cs/

Yorax

Ox01

Yorax

Ox3c

arg0 (%ordi)

unsigned int fd

arg0 (%rdi)

int error_code

arg1 (%rsi)

const char *buf

arg2 (%rdx)

size tcount



& yuni@yun-deskiop: ~/bbconf X

BITS sd

GLOBAL _

_start:

msg:
length:

start

mov eax, 1
mov edi, 1
mov esi, msg

+ -

$ cat small.asm

mov edx, length

syscall
mov eax, 60
mov edi, ©
syscall

db *Hello, world!\n*

equ $ - msg

Hello, world!

e

$ nasm —f elfelU small.asm

$ 1ld -5 small.o
$ ./a.out ; echo $?

$ |




& yuni@yun-desktop: ~/bbconf X

0ERERfUD:
00REBfS50:
0eReRfE0:
0eReRfT70:
0eRRR{B0:
[olelelo]opeoR
0ERERfan:
0EREBfbo:
00REBfCch:
0eReRfde:
000eBfed:
0eReRffO:
00001660 :
00001010:
00001020:
00001630:
geeelede:
00001050 :
00001060 :
00001870 :
00001080:
000010906:
000010a0:
000810be:
000010cO:
0eRA1ede:
000010ed:
0ERR1efe:
00001100:

0000 Be c]cpciclele] (c]c]
jojciclclc]e] 0000 BBL+ BBBE BEeR

[T}

feee PEEE BEEe BERe
: $ |

BHO : 34 bytes
HIOIH : 14 bytes



O|H| A= HEZS == 0olOF StCt

& yuni@yun-desktop: ~/bbconf X

0000BFUO:

00R0BF50:

0OROBFEO:

0OROBFT70:

0OROBFS0:

00R0BF90:

00R0BFa0:

00000Fb0:

0000BFCO:

0OROBFD:

00R0BFeD:

00901000: 8080 005 0100 00O 00
00801010 000 0008 0000 00L1 OOO 00O
00001020:
00801030: ~~ An

©00O10UO:

00AO1050:

$ xxd layout

oeeeEee. :

eeeeenle: 80 Zeee ee peee
00eEEB20: 00 e OEEE PEEE 1500 POEEe
00eEEB30: 0e olee
eeeeeeude: ee ee eeed

COUOTLOUD .
000010ed:
0ERR1EfE: vuww vwew wveww vewo Y UUUY OUUOw OO
00Ee1100: BEBE EEEe eLER 9@|@9
: $

BHO : 34 bytes
HIOIH : 14 bytes



jmp BHOl= eb <offset> ==, 2HIO|E &2



X hs| Hojs |

Disassembly:

—_ —_ —_ —_ QJ- |'__]?| (_:_:.

S

200
20

b
bf
48
00
ba
Of
b
bf
Of

01 00 00 00

01 00 00 00

be £f 00 00 00 O
00 00

Qe 00 00 0O

05

Jc 00 00 00

00 00 00 0o

05

Mo eax, Ol
Mo edi, 0=l
movabs rsi, O 000000f £

Moy e, Oxe
syscal |
Moy eqx, 3o
Moy edi, 0x0
syscal |



=gt

o| 20|&7]

Disassembly:

bB
bf

01 oo oooo 0
01 00 00 00

Jm

—_ —_ —_ —_ QJ- |'__]?| (_:_:.

S

200
20

48
00
ba
Of
b
bf
Of

be £f 00 00 00 O
00 00

Qe 00 00 0O

05

Jc 00 00 00

00 00 00 0o

05

Mo ed, Ox]

F) Mo edi, 0x]

movabs rsi, Ox1000000f f

Moy e, Oxe
syscal |
Moy edx, 3o
Moy edi, 0x0
syscal |



yuni@yun-desktop: ~/bbconf X +  ~

x_.llcol.-é-l %—!0_'57' BITS 64

rrefrrrrrrrrRIIREYRERRPRFRTREIRERRRRRY

chunkl: ; 12 bytes
mov eax, 1
mov edi, 1
chunkd

rrefrrrrrrrrREIIIIRERRPRRFRRREIRERRRRRY

$ cat small.asm

rrefrrrrrrrrRIIREYRERRPRFRTREIRERRRRRY

chunk2: ; U bytes

fFrregrrrrrrrrEIIIYRERPRPRIREIRERRRRRY
1, 1, ex18, ©, ©x18, 1
rrefrrrrrrrrREIIIIRERRPRRFRRREIRERRRRRY
chunk3: ; 6 bytes
RRXKNK"

rregrrrrryrrrrrrrrErFFTrIFEYITIYIrERRN

dw Bx38, 1, 8, 8, ©

FrregrrrrrrrrEIIIYRERPRPRPRAREIRERRRRRY

chunkd:
mov rsi, BxB100BEEB6S
mov edx, 14
syscall

mov eax,
mov edi,
syscall

db "Hello, world!", 18
] $ nasm —f bin small.asm
§$ ./small ; echo $?

Hello, world!
¢
$ wc —-c small

$ |

115 small




yuni@yun-desktop: ~/bbconf X +  ~

x_.llcol.-é-l %—!0_'57' BITS 64

rrefrrrrrrrrRIIREYRERRPRFRTREIRERRRRRY

chunkl: ; 12 bytes
mov eax, 1
mov edi, 1
chunkd

rrefrrrrrrrrREIIIIRERRPRRFRRREIRERRRRRY

$ cat small.asm

rrefrrrrrrrrRIIREYRERRPRFRTREIRERRRRRY

chunk2: ; U bytes

fFrregrrrrrrrrEIIIYRERPRPRIREIRERRRRRY
1, 1, ex18, ©, ©x18, 1
rrefrrrrrrrrREIIIIRERRPRRFRRREIRERRRRRY
chunk3: ; 6 bytes
RRXKNK"

rregrrrrryrrrrrrrrErFFTrIFEYITIYIrERRN

dw Bx38, 1, 8, 8, ©

FrregrrrrrrrrEIIIYRERPRPRPRAREIRERRRRRY

chunkd:
mov rsi, BxB100BEEB6S
mov edx, 14
syscall

mov eax,
mov edi,
syscall

db "Hello, world!", 18
] $ nasm —f bin small.asm
§$ ./small ; echo $?

Hello, world!
¢
$ wc —-c small

$ |

115 small

Best record 115 Bytes



Best record 115 Bytes

¥
om

Disassembly:

—_ —_ —_ —_ QJ- |'__]?| (_:_:.

S

200
20

b
bf
48
00
ba
Of
b
bf
Of

01 00 00 00

01 00 00 00

be £f 00 00 00 O
00 00

Qe 00 00 0O

05

Jc 00 00 00

00 00 00 0o

05

Mo eax, Ol
Mo edi, 0=l
movabs rsi, O 000000f £

Moy e, Oxe
syscal |
Moy eqx, 3o
Moy edi, 0x0
syscal |



Best record 115 Bytes

¥
om

Disassembly:

b 01
40 bY 01
45 be ff 00 00 00 07
00 00 00
be (e
D Of 05
b0 3c
40 Y 00
0f 03

— = =k B P D

oo Mmoo ooa —

Of Xt | X|AE S
Sh?| 1HIO|E &

Mo al,0x]
Mo dil,0xl
movabs rsi, Ox1000000f f

Moy dl, Oxe
syscal |

Moy al,Ox3c
Moy dil,0x0

syscal |

= =7]0]| 00|E &,

T HHE 52



Disassembly:

b0 O
40 b¥ 01
45 be ff 00 00 00 07
00 00 00
be (e
D Of 05
b0 3c
31 ff
0f 03

L T o T s B S R

-l M i —

Mo al,0x]
Mo dil,0xl
movabs rsi, Ox1000000f f

Moy dl, Oxe
syscal |
Moy al,Ox3c
pasle edi,edi
syscal |

rdiE 022 0= [l =
movE Ll xorO| 1HIO|E Lt

Best record 115 Bytes



0=
11][1

Best record 115 Bytes

S
om

Disassembly:

©

0.
o

b 01
40 b 071

Mo al, 0=
Mo di |, 01

a5 be ff 00 00 00 01
00 00_00

ol

movabs rei, Ox1000000ff

e @
13 b0 3c
15 31 ff

17: Of 05

cClEEHS o
KT =D [

Moy dl, Oxe
syscal |
Moy al,0x3c

®0r edi,edi
syscal |

Cq He A Ole
o= T AO



& yuni@yun-desktop: ~/bbconf X +  ~

mAéI%EI 9A-IEOI BITS 6U

rrefrrrrrrrrRIIREYRERRPRFRTREIRERRRRRY

chunkl: ; 12 bytes
mov al, 1
mov dil, 1
mov dL, 14
jmp chunkd
lexxll

$ cat small.asm

rrefrrrrrrrrRIIREYRERRPRFRTREIRERRRRRY
2, Bx3e
reregrrrrryrrrrrrrYYIIrPYIYFIrYYYYIYYIrPrPPrPPOPOY
chunk2: ; 4 bytes
syscall
chunk3

rrefrrrrrrrrRIIIIRERPRPRFRIRERRERRRRRY

1, 1, exle, 8, exlsg, 1
rregrrrrryrrrrrrrrErFFTrIFEYITIYIrERRN
chunk3: ; 6 bytes

mov al, 68

xor edi, edi

syscall

rrefrrrrrrrrRIIIIRERPRPRFRIRERRERRRRRY

dw @x38, 1, 0, @, ©

reregrrrrryrrrrrrrYYIIrPYIYFIrYYYYIYYIrPrPPrPPOPOY

chunkd:
mov rsi, Ox@1leeeee65U
jmp chunk2

db "Hello, world!", 18
: $

Best record 115 Bytes



& yuni@yun-desktop: ~/bbconf X +  ~

mAéI%EI 9A-IEOI BITS 6U

rrefrrrrrrrrRIIREYRERRPRFRTREIRERRRRRY

chunkl: ; 12 bytes
mov al, 1
mov dil, 1
mov dL, 14
jmp chunkd
lexxll

$ cat small.asm

rrefrrrrrrrrRIIREYRERRPRFRTREIRERRRRRY
2, Bx3e
reregrrrrryrrrrrrrYYIIrPYIYFIrYYYYIYYIrPrPPrPPOPOY
chunk2: ; 4 bytes
syscall
chunk3

rrefrrrrrrrrRIIIIRERPRPRFRIRERRERRRRRY

1, 1, exle, 8, exlsg, 1
rregrrrrryrrrrrrrrErFFTrIFEYITIYIrERRN
chunk3: ; 6 bytes

mov al, 68

xor edi, edi

syscall

rrefrrrrrrrrRIIIIRERPRPRFRIRERRERRRRRY

dw @x38, 1, 0, @, ©

reregrrrrryrrrrrrrYYIIrPYIYFIrYYYYIYYIrPrPPrPPOPOY

chunkd:
mov rsi, Ox@1leeeee65U
jmp chunk2

db "Hello, world!", 18
] $ nasm —f bin small.asm

$

Best record 115 Bytes



& yuni@yun-desktop: ~/bbconf X +  ~

mAéI%EI 9A-IEOI BITS 6U

rrefrrrrrrrrRIIREYRERRPRFRTREIRERRRRRY

chunkl: ; 12 bytes
mov al, 1
mov dil, 1
mov dL, 14
jmp chunkd
lexxll

$ cat small.asm

rrefrrrrrrrrRIIREYRERRPRFRTREIRERRRRRY
2, Bx3e
reregrrrrryrrrrrrrYYIIrPYIYFIrYYYYIYYIrPrPPrPPOPOY
chunk2: ; 4 bytes
syscall
chunk3

rrefrrrrrrrrRIIIIRERPRPRFRIRERRERRRRRY

1, 1, exle, 8, exlsg, 1
rregrrrrryrrrrrrrrErFFTrIFEYITIYIrERRN
chunk3: ; 6 bytes

mov al, 68

xor edi, edi

syscall

rrefrrrrrrrrRIIIIRERPRPRFRIRERRERRRRRY

dw @x38, 1, 0, @, ©

reregrrrrryrrrrrrrYYIIrPYIYFIrYYYYIYYIrPrPPrPPOPOY

chunkd:
mov rsi, Ox@1leeeee65U
jmp chunk2

db "Hello, world!", 18
] $ nasm —f bin small.asm
§$ ./small ; echo $?

Hello, world!

Best record 115 Bytes



& yuni@yun-desktop: ~/bbconf X +  ~

mAéI%EI 9A-IEOI BITS 6U

rrefrrrrrrrrRIIREYRERRPRFRTREIRERRRRRY

chunkl: ; 12 bytes
mov al, 1
mov dil, 1
mov dL, 14
jmp chunkd
lexxll

$ cat small.asm

rrefrrrrrrrrRIIREYRERRPRFRTREIRERRRRRY
2, Bx3e
reregrrrrryrrrrrrrYYIIrPYIYFIrYYYYIYYIrPrPPrPPOPOY
chunk2: ; 4 bytes
syscall
chunk3

rrefrrrrrrrrRIIIIRERPRPRFRIRERRERRRRRY

1, 1, exle, 8, exlsg, 1
rregrrrrryrrrrrrrrErFFTrIFEYITIYIrERRN
chunk3: ; 6 bytes

mov al, 68

xor edi, edi

syscall

rrefrrrrrrrrRIIIIRERPRPRFRIRERRERRRRRY

dw @x38, 1, 0, @, ©

reregrrrrryrrrrrrrYYIIrPYIYFIrYYYYIYYIrPrPPrPPOPOY

chunkd:
mov rsi, Ox@1leeeee65U
jmp chunk2

db "Hello, world!", 18
] $ nasm —f bin small.asm
§$ ./small ; echo $?

Hello, world!

$ wc —-c small

Best record 115 Bytes



& yuni@yun-desktop: ~/bbconf X +  ~

mAéI%EI 9A-IEOI BITS 6U

rrefrrrrrrrrRIIREYRERRPRFRTREIRERRRRRY

chunkl: ; 12 bytes
mov al, 1
mov dil, 1
mov dL, 14
jmp chunkd
lexxll

$ cat small.asm

rrefrrrrrrrrRIIREYRERRPRFRTREIRERRRRRY
2, Bx3e
reregrrrrryrrrrrrrYYIIrPYIYFIrYYYYIYYIrPrPPrPPOPOY
chunk2: ; 4 bytes
syscall
chunk3

rrefrrrrrrrrRIIIIRERPRPRFRIRERRERRRRRY

1, 1, exle, 8, exlsg, 1
rregrrrrryrrrrrrrrErFFTrIFEYITIYIrERRN
chunk3: ; 6 bytes

mov al, 68

xor edi, edi

syscall

rrefrrrrrrrrRIIIIRERPRPRFRIRERRERRRRRY

dw @x38, 1, 0, @, ©

reregrrrrryrrrrrrrYYIIrPYIYFIrYYYYIYYIrPrPPrPPOPOY

chunkd:
mov rsi, Ox@1leeeee65U
jmp chunk2

db "Hello, world!", 18
] $ nasm —f bin small.asm
§$ ./small ; echo $?

Hello, world!
¢
$ wc —-c small

$ |

98 small

Best record 115 -> 98 Bytes



Disassembly:

00 b0 01 Moy al,Oxl

20 40 b7 01 Moy di |, 0T

ar b? Oe Moy dl, Oxe

7] 48 be £f 00 00 00 O movabs rsi, O 1000000F f
e | 00 00 00

110 0Of 05 syscal |

130 b0 3c Moy al,Ox3c

1ar 31 ff XOr edi,edi

170 Of 05 syscal |

=49 ¥z
2 At 1080 E XpX[St= 7| 1A et

Best record 98 Bytes



Disassembly:

b M
40 b 07
be Oe

ff b
45 <l ef 20
40 bE ff

0f o
b( 3c
31 ff
0f 05

i M of o B B o 5 I e T

0T = 3 O

Moy al,Oxl
Moy dil,Ox1
Moy dl, Oxe
inc es i

shl rsi, i
Moy sil,Oxff
syscal |

Moy al,Ox3c
XOr edi,edi
syscal |

~Foh THIO|E 2

Best record 98 Bytes



yuni@yun-desktop: ~/bbconf X + ~

BHIO|E 743t 23] |8

rrrrrrFrrrRFIrRIPPRERRIRFPRRPFREPRIRY

chunkl: ; 12 bytes
mov al, 1
mov dil, 1
mov dl, 14
i chunkd
lexxll

% cat small.asm

rrrrrrFrrrRFIrRIPPRERRIRFPRRPFREPRIRY

rrrrrrryrrrrrrrrrrrrrIrIYIYIrIYPIYIrPYPLOELTY
chunk2: ; U bytes
syscall
chunk3

rrerrrrFrrrRFIFRPERPFRERRIFRRRFETRIRS

1, 1, 6x18, 8, 0x18, 1
rrrrrrrrrrrrFrIYITIYIFIFPFIrPrYYFPTYPIPPREPONLTY
chunk3: ; 6 bytes

mov al, 60

xor edi, edi

syscall

rrrrrrryrrrrrrrrrrrrrIrIYIYIrIYPIYIrPYPLOELTY

dw Ox38, 1, 0, 8, ©

rrrrrrFrrrRFIrRIPPRERRIRFPRRPFREPRIRY

chunkd:
inc esi
shl rsi, 32
mov sil, Bx53
jmp chunk2

msg:

db "Hello, world!"™, 18
] $ nasm —f bin small.asm
$ ./small ; echo %7

Hello, world!
8
$ wc —c small

$ |

97 small

Best record 98 -> 97 Bytes



Disassembly:

0r kOO Mo al,Ox1
20 A0 b7 01 Moy dil,0x1
5 b De Mo dl, Oxe
7t ff chb inc ez

3: 48 <1 b 20 shl rsi, Ox0
d: 40 BB ff Mo sil,Oxff
100 Of 05 syscal |

120 b0 3c Mo al,Oxdc
140 31 ff pasln edi,edi
16 Of 05 syscal |

Best record 97 Bytes



Disassembly:

0r kOO Mo al,Ox1

20 A0 b7 01 Moy dil,0x1

5 b De Mo dl, Oxe

1 ed 00 00 00 00 call o <_main+lxc>
ol e ok rsi

dr 40 BB ff Mo sil,Oxff

10: Of 05 syscal |

120 b0 3c Mo al,Oxdc

140 31 ff pasln edi,edi

16 Of 05 syscal |

call = push + jmp
HE HAYHOIXZ 20|l 5&

Best record 97 Bytes



Disassembly:

0r kOO (:) Mo al,Ox1

20 A0 b7 01 Moy dil,0x1

50 bd De Mo dl, Oxe

7 ed 00 00 00 00 call o <_main+lxc>
ol e ok rsi

dr 40 BB ff @ Mo sil,Oxff

@ syscal |

120 b0 3c Mo al,Oxdc

140 31 ff ®Or edi,edi

16 Of 05 syscal |

ofX|2t & & U= /X0 Hatvt dE

—_
o

Best record 97 Bytes



E yuni@yun-deskiop: ~/bbconf X +  ~

FoE OHEX LD o 8

rrerrrEFrrFFIIRFREFTRRERRPRFRRREIRARRR

chunkl: ; 12 bytes
mov al, 1
mov dil, 1
mov dL, 14
call chunk3

$ cat small.asm

rrerrrrrrFFIIRRPREFTRRRIRPRRPRRREIRRRRR

rrrrrrrrrrrrrrrrrrOrYrTIrYCITIrFIYIEIArLRY

chunk2: ; 4 bytes
syscall
chunkd

[ O O
1, 1, 6x18, B8, 6x18, 1
rrerrrEFrrFFIIRFREFTRRERRPRFRRREIRARRR
chunk3: ; 6 bytes
pop rsi
mov sil, Oxle
chunk2

[ O O

dw Bx38, 1, 0, 8, @

rrrrrrrrrrrrrrrrrrOrYrTIrYCITIrFIYIEIArLRY

chunkd:
mov al, Bx3c
xor edi, edi
syscall

db "Hello, world!", 1@
: $

Best record 97 Bytes



E yuni@yun-deskiop: ~/bbconf X +  ~

FoE OHEX LD o 8

rrerrrEFrrFFIIRFREFTRRERRPRFRRREIRARRR

chunkl: ; 12 bytes
mov al, 1
mov dil, 1
mov dL, 14
call chunk3

$ cat small.asm

rrerrrrrrFFIIRRPREFTRRRIRPRRPRRREIRRRRR

rrrrrrrrrrrrrrrrrrOrYrTIrYCITIrFIYIEIArLRY

chunk2: ; 4 bytes
syscall
chunkd

[ O O
1, 1, 6x18, B8, 6x18, 1
rrerrrEFrrFFIIRFREFTRRERRPRFRRREIRARRR
chunk3: ; 6 bytes
pop rsi
mov sil, Oxle
chunk2

[ O O

dw Bx38, 1, 0, 8, @

rrrrrrrrrrrrrrrrrrOrYrTIrYCITIrFIYIEIArLRY

chunkd:
mov al, Bx3c
xor edi, edi
syscall

db "Hello, world!", 1@
] $ nasm —f bin small.asm

$

Best record 97 Bytes



E yuni@yun-deskiop: ~/bbconf X +  ~

FoE OHEX LD o 8

rrerrrEFrrFFIIRFREFTRRERRPRFRRREIRARRR

chunkl: ; 12 bytes
mov al, 1
mov dil, 1
mov dL, 14
call chunk3

$ cat small.asm

rrerrrrrrFFIIRRPREFTRRRIRPRRPRRREIRRRRR

rrrrrrrrrrrrrrrrrrOrYrTIrYCITIrFIYIEIArLRY

chunk2: ; 4 bytes
syscall
chunkd

[ O O
1, 1, 6x18, B8, 6x18, 1
rrerrrEFrrFFIIRFREFTRRERRPRFRRREIRARRR
chunk3: ; 6 bytes
pop rsi
mov sil, Oxle
chunk2

[ O O

dw Bx38, 1, 0, 8, @

rrrrrrrrrrrrrrrrrrOrYrTIrYCITIrFIYIEIArLRY

chunkd:
mov al, Bx3c
xor edi, edi
syscall

msg:

db "Hello, world!", 1@
] $ nasm —f bin small.asm
$ ./small ; echo $§?

Hello, world!
8

Best record 97 Bytes



E yuni@yun-deskiop: ~/bbconf X +  ~

FoE OHEX LD o 8

rrerrrEFrrFFIIRFREFTRRERRPRFRRREIRARRR

chunkl: ; 12 bytes
mov al, 1
mov dil, 1
mov dL, 14
call chunk3

$ cat small.asm

rrerrrrrrFFIIRRPREFTRRRIRPRRPRRREIRRRRR

rrrrrrrrrrrrrrrrrrOrYrTIrYCITIrFIYIEIArLRY

chunk2: ; 4 bytes
syscall
chunkd

[ O O
1, 1, 6x18, B8, 6x18, 1
rrerrrEFrrFFIIRFREFTRRERRPRFRRREIRARRR
chunk3: ; 6 bytes
pop rsi
mov sil, Oxle
chunk2

[ O O

dw Bx38, 1, 0, 8, @

rrrrrrrrrrrrrrrrrrOrYrTIrYCITIrFIYIEIArLRY

chunkd:
mov al, Bx3c
xor edi, edi
syscall

msg:

db "Hello, world!", 1@
] $ nasm —f bin small.asm
$ ./small ; echo $§?

Hello, world!
[c]
$ wc —c small

Best record 97 Bytes



E yuni@yun-deskiop: ~/bbconf X +  ~

FoE OHEX LD o 8

rrerrrEFrrFFIIRFREFTRRERRPRFRRREIRARRR

chunkl: ; 12 bytes
mov al, 1
mov dil, 1
mov dL, 14
call chunk3

$ cat small.asm

rrerrrrrrFFIIRRPREFTRRRIRPRRPRRREIRRRRR

rrrrrrrrrrrrrrrrrrOrYrTIrYCITIrFIYIEIArLRY

chunk2: ; 4 bytes
syscall
chunkd

[ O O
1, 1, 6x18, B8, 6x18, 1
rrerrrEFrrFFIIRFREFTRRERRPRFRRREIRARRR
chunk3: ; 6 bytes
pop rsi
mov sil, Oxle
chunk2

[ O O

dw Bx38, 1, 0, 8, @

rrrrrrrrrrrrrrrrrrOrYrTIrYCITIrFIYIEIArLRY

chunkd:
mov al, Bx3c
xor edi, edi
syscall

msg:

db "Hello, world!", 1@
] $ nasm —f bin small.asm
$ ./small ; echo $§?

Hello, world!
[c]
$ wc —c small

$ |

92 small

Best record 97 -> 92 Bytes



Disassembly:

ol0)
40
be
=)
be
40
Of
ol0)
a1
Of

o = M O

ediOf eax

Best record 92 Bytes

01

b7 01

(e

00 00 00 00

bE ff
05
ac
ff
05

Mo al,Ox1

Mo dil,Ox1

Mo dl, Oxe

call o <_main+lxc>
ok rsi

Mo sil,Oxff
syscal |

Mo al,Oxdc

pasln edi,edi
syscal |

dilofl 1 = Cfd

LHL Al O

o - T1—

Z 1H}O|E

uz!
12



Disassembly:

ol0)
te!
be
=)
be
40
Of
ol0)
a1
Of

o h 0T W o

m o —

ediOf eax

Best record 92 Bytes

01
ol
(e
00 00 00 0o

bE ff
05
ac
ff
05

Mo al,Oxl

Mo edi,eax

Mo dl, Oxe

call b <_main+Oxb>
o rsi

Mo sil,0xff
syscal |

Mo al,0x3c

®Or edi,edi
syscal |

dilofl 1 = Cfd

LHL Al O

o - T1—

Z 1H}O|E

uz!
12



Disassembly:

0r kOO Mo al,Ox1

21 B3 of Mo edi,eax

40 b De Mo dl, Oxe

B: ed 00 00 00 00 call b <_main+lxkb>
b he ok rsi

ot 40 BB ff Mo sil,Oxff

fr 0Of Ch syscal |

11 B0 3c Mo al,Oxdc

130 31 ff pasln edi,edi

15 Of 05 syscal |

chunk10f| 1HIO|E 70| M &

Best record 92 Bytes



Disassembly:

ol0)
te!
be
=)
be
40
Of
ol0)
a1
Of

o h 0T W o

m o —

Best record 92 Bytes

1
of
Ce

00 00 00 00

b6
05
ac
ff
05

ff

Mo al,Oxl

Mo edi,eax

Mo dl, Oxe

call b <_main+Oxb>
Pop rsi

Mo sil,0xff
syscal |

Mo al,0x3c

®Or edi,edi
syscal |

chunk10i| 02 pushdt®

chunk40f 02 popdtH

dig 092 BHE > U8



Disassembly:

0] 50 push rax

10 B0 O Mo al,Ox1
aJr B3 cof Mo edi,eax
50 bd De Mo dl, Oxe
1 ed 00 00 00 00 call o <_main+lxc>
ol e ok rsi

dr 40 BB ff Mo sil,Oxff
100 Of 05 syscal |

120 B0 3c Mo al,Oxdc
14: E [ele)s) rdi

15 Of 05 syscal |

chunk10i| 02 pushdt®
chunk40f 02 popdtH

dig 092 BHE > U8

Best record 92 Bytes



yuni@yun-desktop: ~/bbconf X + o~

{H}O|E Hao] &2 [

$ cat small.asm

rrrrrrFrrrRFIFIIPIRRPRIRFRRRRERRIRLY

chunkl: ; 12 bytes
push rax
mov al, 1
mov edi, eax
mov dl, 14
chunk3

rrrrrrFrrrRFIFIIPIRRPRIRFRRRRERRIRLY

rerrrrrrrrrrrrrrrYIrIYIYIrIYIYIrIYIYIIrPYETLPLLTY
chunk2: ; U bytes
syscall
chunktl

rrrrrrFrIIFIFIEIPIREPRIFRRRRIREPRIRLR
1, 1, 9x18, @, 8x18, 1
rrrrrrrryrrrrrYYIrIIIFrIYIrFYIYITYINIPIrYIrENOLTY
chunk3: ; 6 bytes
pop rsi
mov sil, Oxud
chunk2

rerrrrrrrrrrrrrrrYIrIYIYIrIYIYIrIYIYIIrPYETLPLLTY

dw Ox38, 1, 0, 8, ©

rrrrrrFrrrRFIFIIPIRRPRIRFRRRRERRIRLY

chunkd:
mov al, Bx3c
pop rdi
syscall

msg:

db "Hello, world!"™, 18
] $ nasm —f bin small.asm
$ ./small ; echo %7

Hello, world!
8
$ wec —c small

$ |

91 small

Best record 92 -> 91 Bytes



3 xxd layout

oeeeEee. :

eeeeenle: 80 Zeee ee peee eeee
00eEEB20: 00 e OEEE PEEE 1500 POEEe eeee
00eEEB30: 0e 00 PEee
eeeeeeude: ee ee eeed

X| 277} K| Oxdd, Oxee EE = = E3}X| UAUS

Best record 91 Bytes



$ xxd layout

oeeeEee. :

eeeeenle: 80 Zeee ee peee eeee
00eEEB20: 00 e OEEE PEEE 1500 POEEe eeee
00eEEB30: 0e olee 00 PEee
eeeeeeude: ee ee eeed

X| 277} K| Oxdd, Oxee EE = = E3}X| UAUS

jmpE eb <offset> E0|2 2, Oxdd |IXI0| €2 = US
SA0 2| 4HI0|E SUE Bt 12 &8 75

Best record 91 Bytes



4

SR

Best record 91 Bytes

=}
=

i=2
o

| M-

oeeeEee. :
eeeeenle:
00eEEB20:
00eEEB30:
eeeeeeude:

$ xxd layout

80 Zeee ee peee

00 e OEEE PEEE 1500 POEEe
0e olee

ee ee eeed

eeee
eeee
00 PEee

K|=7tX| Oxdd, Oxee EE= EESHX| HUAS

jmp= eb <offset> Jn—OIEE
SA0 22| 4HI0|E

LSt call
=S

OH
ru|o
N

20k OfL| 2f syscallQ| Z
Of =27t rex BIXAHO MEES &8

AR = = US
12 28 7Is

870l =



Disassembly:

0 a0
10 0Of
3: b
50 bl
7oAl
B b?
a: ed
fr he
100 b3
120 bf
17 &4
1ot Of
le! 93
1f: 5f
200 Of

Best record 91 Bytes

03
01
45

Ce
00 00 00 oo

ac
01 00 00 00
00 00 00 00
05

03

push  rax

syscal |

M al,0x1

M cl,Ox48

push  rex

M dl, Oxe

jmp f <_main+Dxf>
[lae rei

M bl,0x3c

M edi,Uxl

jmp 1o <_maintOxlc
syscal |

xcha  ebx,eax

[lae roi

syscal |

5% B



Disassembly:

0r 50 push  rax

10 0Of 05 syscal |

ar b0 o1 Moy al, Ol

9r bl 48 Moy cl, Cxdf

it 0l push  rox

g: b Qe Moy dl,Oxe

a. e300 jmp f <_main+Oxf>
fr he pop rsi

100 b3 3c Moy bl Oxdc

120 bf 01 00 00 00 Moy edi, 0x]

170 &3 00 jmp To <_main+Oxlc
T Of (5 syscal |

le! 93 xchy  ebx,eax

1f: 5f POR rdi

200 Of 05 syscal |

jmp BHO 2| offsetO| O|&SHA LI =7

Best record 91 Bytes



Best record 91 Bytes

Disassembly:

Of 05 (:)

push  rax

syscal |

M al, Ol

M cl,Ox48

push  rex

M dl, Oxe

jmp f <_main+tDxf>
[slals! rsi

M bl,0x3c

M edi, Uxl

jmp 1o <_maintOxlc>
syscal |

xcha  ebx,eax

[slals! rdi

syscal |

Cf O| & chunk4 Xi2|7} 28 gio{Z&



yuni@yun-desktop: ~/bbconf X + o~

33x| ESHCH

frrrrryryryrrrrrrrrIYIYIIFEPYIYILIPPTPTrYYPPPOLTY

chunkl: ; 12 bytes
push rax
syscall
mov al, 1
mov cl, exus
push rcx
mov dl, 14
i chunk2

$ cat small.asm

frrrrrryrrrrrrrrIYIYIFEFPFPrINIPrPPrPrErPRErPNOLTRY

frrrrryryrrrrrrrrYIYIIPPYIYIEIPrPrYYYYPrPPOLTY

chunk2: ; U bytes + 6 bytes

pop rsi

mov bl, 68

mov edi, 1

chunk3

fterrrrrrrrrrrrrrrrrrrYEYEIFEYIYrPYIILECOLTY

[c)

0x18, 8, 0x18, 8xl2eb
rerrrrryrrrrrErEYIEIIFYYTPYFPYTYTPPCOLLTY
chunk3: ; 6 bytes

syscall

xchg ebx, eax

pop rdi

syscall

frrrrrryrrrrrrrrIYIYIFEFPFPrINIPrPPrPrErPRErPNOLTRY

dw ©x38, 1, 0, @, 6

frrrrryryrrrrrrrrYrYEPPYIYIEIrPrPTrIYPPRPOLTY

msg:

db "Hello, world!", 1@
: $

Best record 91 Bytes



yuni@yun-desktop: ~/bbconf X + o~

33x| ESHCH

frrrrryryryrrrrrrrrIYIYIIFEPYIYILIPPTPTrYYPPPOLTY

chunkl: ; 12 bytes
push rax
syscall
mov al, 1
mov cl, exus
push rcx
mov dl, 14
i chunk2

$ cat small.asm

frrrrrryrrrrrrrrIYIYIFEFPFPrINIPrPPrPrErPRErPNOLTRY

frrrrryryrrrrrrrrYIYIIPPYIYIEIPrPrYYYYPrPPOLTY

chunk2: ; U bytes + 6 bytes

pop rsi

mov bl, 68

mov edi, 1

chunk3

fterrrrrrrrrrrrrrrrrrrYEYEIFEYIYrPYIILECOLTY

[c)

0x18, 8, 0x18, 8xl2eb
rerrrrryrrrrrErEYIEIIFYYTPYFPYTYTPPCOLLTY
chunk3: ; 6 bytes

syscall

xchg ebx, eax

pop rdi

syscall

frrrrrryrrrrrrrrIYIYIFEFPFPrINIPrPPrPrErPRErPNOLTRY

dw ©x38, 1, 0, @, 6

frrrrryryrrrrrrrrYrYEPPYIYIEIrPrPTrIYPPRPOLTY

msg:

db "Hello, world!", 1@
] % nasm —f bin small.asm

$

Best record 91 Bytes



yuni@yun-desktop: ~/bbconf X + o~

33x| ESHCH

frrrrryryryrrrrrrrrIYIYIIFEPYIYILIPPTPTrYYPPPOLTY

chunkl: ; 12 bytes
push rax
syscall
mov al, 1
mov cl, exus
push rcx
mov dl, 14
i chunk2

frrrrrryrrrrrrrrIYIYIFEFPFPrINIPrPPrPrErPRErPNOLTRY

$ cat small.asm

frrrrryryrrrrrrrrYIYIIPPYIYIEIPrPrYYYYPrPPOLTY

chunk2: ; U bytes + 6 bytes

pop rsi

mov bl, 68

mov edi, 1

chunk3

fterrrrrrrrrrrrrrrrrrrYEYEIFEYIYrPYIILECOLTY

[c)

0x18, 8, 0x18, 8xl2eb
rerrrrryrrrrrErEYIEIIFYYTPYFPYTYTPPCOLLTY
chunk3: ; 6 bytes

syscall

xchg ebx, eax

pop rdi

syscall

frrrrrryrrrrrrrrIYIYIFEFPFPrINIPrPPrPrErPRErPNOLTRY

dw ©x38, 1, 0, @, 6
frrrrryryrrrrrrrrYrYEPPYIYIEIrPrPTrIYPPRPOLTY

msg:

db "Hello, world!", 1@
] % nasm —f bin small.asm
$ ./small ; echo $?

Hello, world!
e

Best record 91 Bytes



yuni@yun-desktop: ~/bbconf X + o~

33x| ESHCH

frrrrryryryrrrrrrrrIYIYIIFEPYIYILIPPTPTrYYPPPOLTY

chunkl: ; 12 bytes
push rax
syscall
mov al, 1
mov cl, exus
push rcx
mov dl, 14
i chunk2

frrrrrryrrrrrrrrIYIYIFEFPFPrINIPrPPrPrErPRErPNOLTRY

$ cat small.asm

frrrrryryrrrrrrrrYIYIIPPYIYIEIPrPrYYYYPrPPOLTY

chunk2: ; U bytes + 6 bytes

pop rsi

mov bl, 68

mov edi, 1

chunk3

fterrrrrrrrrrrrrrrrrrrYEYEIFEYIYrPYIILECOLTY

[c)

0x18, 8, 0x18, 8xl2eb
rerrrrryrrrrrErEYIEIIFYYTPYFPYTYTPPCOLLTY
chunk3: ; 6 bytes

syscall

xchg ebx, eax

pop rdi

syscall

frrrrrryrrrrrrrrIYIYIFEFPFPrINIPrPPrPrErPRErPNOLTRY

dw ©x38, 1, 0, @, 6
frrrrryryrrrrrrrrYrYEPPYIYIEIrPrPTrIYPPRPOLTY

msg:

db "Hello, world!", 1@
] % nasm —f bin small.asm
$ ./small ; echo $?

Hello, world!
¢/
$ wec —c small

Best record 91 Bytes



yuni@yun-desktop: ~/bbconf X + o~

33x| ESHCH

frrrrryryryrrrrrrrrIYIYIIFEPYIYILIPPTPTrYYPPPOLTY

chunkl: ; 12 bytes
push rax
syscall
mov al, 1
mov cl, exus
push rcx
mov dl, 14
i chunk2

frrrrrryrrrrrrrrIYIYIFEFPFPrINIPrPPrPrErPRErPNOLTRY

$ cat small.asm

frrrrryryrrrrrrrrYIYIIPPYIYIEIPrPrYYYYPrPPOLTY

chunk2: ; U bytes + 6 bytes

pop rsi

mov bl, 68

mov edi, 1

chunk3

fterrrrrrrrrrrrrrrrrrrYEYEIFEYIYrPYIILECOLTY

[c)

0x18, 8, 0x18, 8xl2eb
rerrrrryrrrrrErEYIEIIFYYTPYFPYTYTPPCOLLTY
chunk3: ; 6 bytes

syscall

xchg ebx, eax

pop rdi

syscall

frrrrrryrrrrrrrrIYIYIFEFPFPrINIPrPPrPrErPRErPNOLTRY

dw ©x38, 1, 0, @, 6
frrrrryryrrrrrrrrYrYEPPYIYIEIrPrPTrIYPPRPOLTY

msg:

db "Hello, world!", 1@
] % nasm —f bin small.asm
$ ./small ; echo $?

Hello, world!
¢/
$ wec —c small

$ |

86 small

Best record 91 -> 86 Bytes



& yuni@yun-desktop: ~/bbconf X + o~

$ readelf -a small
ELF Header:
Magic: 7f U5 LUec U6 50 ©f 05 be 01 bl U8 51 b2 Be eb BU
o ET1 <unknown: 58>
Data: <unknown: >
Version: 5 <unknown>
0S/ABI: <unknown: b@=
ABI Version: 1
Type: EXEC (Executable file)
Machine: Advanced Micro Devices X86-6U
Version: 0xbf3cb35e
Entry point address: ox1
Start of program headers: usu3 (bytes into file)
Start of section headers: 24 (bytes into file)
Flags: Bx0
Size of this header: 24 (bytes)
Size of program headers: @ (bytes)
Number of program headers: usu3
Size of section headers: @ (bytes)
Number of section headers: 1295
Section header string table index: 2UU467 <corrupt: out of range=>
readelf: Error: Section headers are not available!
readelf: Error: Too many program headers - ©x12eb - the file is not that big

There is no dynamic section in this file.
readelf: Error: Too many program headers - 8x12eb — the file is not that big
3 $ xxd small
000PEEE0 :
00000010: 00 3e00 00 0080 eeee
00000020 : 00 PEE0 0BEEe BB 00 2080 eeee
00000030: ee 00 0000 BERE BBEe
opeeeeUe: 00 0GBO 6EEE OERe
00BBEEE50 : Ba
$

Best record 86 Bytes



86HI0| E

o| XA~ A7|&=

2

H|
mr

Kl
ofll

ol

<0

M

Best record 86 Bytes



!
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Best record 86 Bytes



Thank you for watching
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