AccembOnep x86

| SASM

®aiin  Mpaska Moctpoere Omnagka  HAacTporikv  Mowous

-64 (AMDG64). NHCTpyMEHTbI

Eile

Edit Yiew

“x /sb OxB0430ad"]

DB |»x0® (7> @ | 210
T
1 ; jump.asm
2 extern printf
5 section .data
4 numberl dq
5 number2 41
6 fmtldb "NUMBER1 > = NUMBER2",10,0
7 fmt2db "NUMBER1 < NUMBER2", 10,0
8 section .bss
9  section .text
10 global main
11 mail
12 ;mov rbp, rsp; for correct debugging
13 push rbp
14 mov rbp, rsp
15 mov rax, [numberl] ; move the numbers into registers
16 mov rbx, [number2]
17 cmp rax, rbx ; compare rax and rbx
18 jge greater ; rax greater or equal go to greater:
19 mov rdi, fmt2 ; rax is smaller, continue here
20 mov rax,0 ; no xmm involved
21 call printf ; display fmt2
22 jmp exit ; jump to label exit:
23 greater:
24 mov rdi, fmtl ; rax is greater
25 mov rax,0 ; no xmm involved
26 call  printf ; display fmtl
27 exit:
28 mov rsp,rbp
29 pop rbp
30 ret

nsg

global
_starty

1
#1411 nov
12 nov

13 nov
#2844 nov
15 int
16
17 nov
18 nov
19 int

SECTION ,data
db

3
4
5
6 SECTION .text
7
8
9

PesynbTaThl NOCTPOEHNA:

[10:22:22] MocTpoeHme Hauaro..

[10:22:23] Mporpamma NocTpoeHa ycreLHo.

[10:22:25] MPOrpamMMa BLINONHAETC...

[10:22:26] Mporpamma BbINOAHEHa YenelHo. Bpema BeinonHeHus: 0.002 ¢

Dunp of asses
04808
0

0x080480a0 <+32>:
End of assenbler dunp,

mbler code for func
0 40>z nav

DDD: Backtrace

!
$0x0,%ebx

=B
Conmands  Status Source Data tielp |
LB o D 6T R B o X
Lol fogh ek umen Pt Ooey P o mio i vad
Run| Inte t|Step| Stepi| Next| Nexti| Until | Finish| Cont|Kill| Up| D Undo | Redo | Edit | Hake N
un| Interrupt | Step| Stepd| Next| Hextd] Until] Finish| Cont] KLLL| Up] Doun| Undo| Reilo] Edit] Hake| = eI e
Registers
ean 0x0
ecx 0x80d90ad 134516900
edx Oxd
ebx Oxl 1
esp OxfFFFd940 OxFFFFAI40
'Hello Horld!', 0Ah 3 assign nsg variable with your nessage string ebp Ot
esi 00 o
edi 0x0
eip 0x804808f 0nBOABOBF <_start+15>
ef lags 0x202 LIF]
cs 0x23 35
nunber of bytes to write - one for each letter plus ORh (line feed character) S5 0x2b 43
ove the nenory address of our nessage string into ecx ds 0x2b a3
write to the STOOUT file == Ox2b a3
invoke SYS_MRITE {kernel opcode 4} o 0x0 o
gs o0 0
return 0 status on exit - 'No Errors'
invoke SYS.EXIT {kernel opcode 1}
“ Integer registers .- All registers
tion _start:
wd, Zedy Close Help
$0x80430ad,%ecx

DDD: Breakpoints and Watchpoints [-1[=]

B0uL, Zeax
Backtrace

tart O

8 @ @ 7 O

{gdb) graph undisplay 1

{gdb) stepi

Breakpoint 2, 0x0804808f in _start ()
{gdb) |

Up. Don | Close |

Type Disp Enb Address  Hhat
breakpoint keep y  0x0BOAB0BO hello,asn:ll

"breakpoint already hit 1 tine
2

breakpoint  keep y  0x0B04B0BF hello.asn:1d

Close Help

Y

B



MCﬂOﬂb3yeMble UCMO4YHUKU

Cant nporpammbl: https://nasm.us/

Buknnegua: Accembnep - https://ru.wikipedia.org/wiki/Accembnep

Assembler Linux: https://habr.com/ru/sandbox/26864/

KomaHnabl x86, x86-64: http://ccfit.nsu.ru/~kireev/lab2/lab2com.htm

Peructpbl Xx86, x86-64: http://ccfit.nsu.ru/~kireev/lab2/lab2reg.htm

OHnanH komnunaTtopsl, ucnons3ytowmne NASM x86-64:
https://www.mycompiler.io/new/asm-x86_64
https://ideone.com/

NHdopmaumnsa o6 apxutektype n Accembrnepe npoueccopos Intel. Pazgoen npo NASM:
http://softcraft.ru/edu/comparch/ref/asm86/


https://nasm.us/
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%81%D0%B5%D0%BC%D0%B1%D0%BB%D0%B5%D1%80
https://habr.com/ru/sandbox/26864/
http://ccfit.nsu.ru/~kireev/lab2/lab2com.htm
http://ccfit.nsu.ru/~kireev/lab2/lab2reg.htm
https://www.mycompiler.io/new/asm-x86_64
https://ideone.com/
http://softcraft.ru/edu/comparch/ref/asm86/

Hello, world. Komnunsyusi e Homauyuro AT&T. GNU Assembler (gas)

#include <stdio.h>

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

.file "hello.c"

.text

.section .rodata
.LCO:

.string "HellO®, world!"

.text

.globl main

.type: main, @function
main:
.LFBO:

.cfi_startproc

pushq  “rbp

.cfi _def cfa offset 16
.cfi offset 6, -16

movq srsp, %rbp
.cfi_def_cfa_register 6
leaq .LCO(%rip), %rax
movq %“rax, %srdi
call puts@PLT
movl $0, “%eax
popq %rbp
.cfi def cfa 7, 8
ret
.cfi_endproc
.LFEO:
.size main, .-main

.ident "GCC: (GNU) 11.1.0"
.section .note.GNU-stack,"",@progbits



Hello, world. Komnunsiyusi e Homauyuro AT&T. GNU Assembler (gas)

.file "hello.c"
.intel_syntax noprefix

.text
.section .rodata
.LCO:
.:tr:ng "Hell@, world!"
#include <stdio.h> g
.type: main, @function
main:
int main() { .LFB@(::fi_ startproc
printf("“Hello, world!\n"); push  rbp
.cfi_def_cfa_offset 16
} .cfi_offset 6, -16

mov rbp, rsp
.cfi_def_cfa_register 6
lea rax, .LCO[rip]
mov rdi, rax
= — 2 . call puts@PLT
$ gcc -S -masm=1intel hello.c novrea, 8
- pop rbp
.cfi_def_cfa 7, 8
ret
.cfi_endproc
«LLFE®:
.size main, .-main
.ident "GCC: (GNU) 11.1.0"
.section .note.GNU-stack,"",@progbits




Hello, world. CpaeHeHue Homauyuii. GNU Assembler (gas)

gcc -S -masm=intel

.filer "hello.c"
.intel_syntax noprefix

$ gcc -S hello.c

.file Yheliozc"

.text

.section .rodata
LC0:

.string "Hell®, world!"

.text

.globl main

.type: main, @function
main:
.LFBO:

.cfi_startproc

pushq  Srbp
.cfi_def_cfa_offset 16
.cfi _offset 6, -16

movq srsp, %rbp
.cfi_def_cfa_register 6
leaq LCO(%rip), %rax
movq srax, %srdi
call puts@PLT
movl $0, %eax
popq %rbp
.cfi_def_cfa 7, 8
ret
.cfi_endproc

.LFE@:
.size main, .-main

.ident "GCC: (GNU) 11.1.0"

.section .note.GNU-stack,"",@progbits

hello.c

hello.s

.text

.section .rodata
.LCO:

.string "HellO®, world!"

.text

.globl matin

.type: main, @function
main:
.LFBO:

.cfi_startproc

push rbp

.cfi_def _cfa offset 16
.cfi_offset 6, -16

mov rbp, rsp
.cfi_def_cfa_register 6
lea rax, .LCO[rip]

mov rdi, rax

call puts@PLT

mov eax, 0

pop rbp
.cfi_def cfa 7, 8
ret
.cfi_endproc
.LFEO:
.size main, .-main

.ident "GCC: (GNU) 11.1.0"

.section .note.GNU-stack,"" ,@progbits
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Hello, world. Ucnonb3oeaHue Netwide Assembler (NASM)

s hello.asm
section .data
msg db "Hello, world!",10,0
section .bss
section .text
global main

main:
mov rax, 1 ; 1 = write
mov rdiy 1 ; 1 = to stdout
mov rsi, msg ; string to display in rst
mov rdx, 14 ; length of the string, without 0
syscall ; display the string
mov rax, 60 ; 60 = exit
mov rdi, 0 ; 0 = success exit code
syscall ; quit



NASM. Cmpykmypa npo2paMMbl

section .data

ObbsaBneHne 1 onpegeneHme MHNUNannu3npyeMblx AaHHbIX. QKBMBANEHT rnobanbHbIX
nepeMeHHbIX N KOHCTaHT. BbliaensaeTca namaTb npu accembnmpoBaHnmM U KOMNOHOBKN,
ma nepemMeHHon o00o3HavYaeT HaYyarbHbI agpec NepeMeHHON B NaMsITH.

dopmamsi:
<variable name> <type> <value>
<constant name> equ <value>
Tvn IonuHa HaszsaHue
db 8 ouT bant
dw 16 6uT CnoBso
dd 32 buta [1BOMHOE CNOBO

dq 64 buTa YyeTBepeHHoOe (ABOMHOE ANIMHHOE) C10BO




NASM. Cmpykmypa npo2paMmMbl
section .bss
Block Started by Symbol. B pasgen nomewiatoTcss HEMHNLMANU3NPOBaHHbIE

nepemMeHHble. [lepeMeHHble He coaepXaT HadarbHbIX 3Ha4YeHUN. NaMaTe Ans HUX
pe3epBMPYIOTCSH BO BPEMS BbINOSNHEHUA.

dopmam:
<variable name> <type> <number>
Tun OnuHa HassaHue
resb 8 ouT bait
resw 16 6ur CnoBo
resd 52 buta [1BOMHOE CNOBO

resq 64 6uTa YyeTBepeHHoe (OBOMHOE AJIMHHOE) CNOBO




NASM. Cmpykmypa npo2paMmMbl

section .text

CoaepXXnT ko nporpamMmmbil. : hello.asm
HaunHaeTcs ¢ MHCTPYKLWIA: section .data
msg db "Hello, world!",10,0
) section .bss
global main section .text
main: global main
main:
mov rax, 1 ; 1 = write
mov rdiy 1 ; 1 = to stdout
mov rsi, msg ; string to display in rsti
mov rdx, 14 ; length of the string, without 0
syscall ; display the string
mov rax, 60 ; 60 = exit
mov rdi, 0 ; 0 = success exit code
syscall ; quit



Hello, world. Komnunsyusi u c6opka

#makefile for hello.asm
hello: hello.o
gcc -0 hello hello.o -no-pte
hello.o: hello.asm
nasm -f elfe4 -g -F dwarf hello.asm -1 hello.lst

-f elf64 - Executable and Linkable Format for 64-bit

-g - HeobxoaAMMO BKOYUTb OT/Iaf04YHY0 MHOPMaLUIO B
cneunanbsHOM copmMaTe oTJIagKu, onpenesieHHoOM nocJsie Kiakda -F

-F dwarf - oTtnapgo4yHbin popmaT dwarf (Debug With Attributed Record
Format)

-1 hello.lIst - reHepauun anna nucTuHra .Ist

-no-pie - He co34aBaTb NepemellaemMbin Koa
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OoOoO~NOoOU W WKN =

00000000
00000009

00000000
00000005
0000000A
0000000C
00000014
00000019
0000001B
00000020
00000025

Hello, world. JlucmuHa npo2paMmMbi

48656C6C6F2C20776F-
726C64210A00

B801000000
BFO1000000

A8BE-
[0000000000000000 ]
BAOEOOOOOO

OF05

B83C000000
BFOOOOO000

0F05

; hello.asm

section .data

msg

section .bss

db

section .text
global main

main:

mov
mov
mov

mov
syscall
mov

mov
syscall

rax, 1
rdi, 1
rsi, msg

rdx, 14

rax, 60
rdi, 0

"Hello, world!",10,0

R e R e e E

length of the string, without 0
display the string
60 =

0 =
quit

write
to stdout

tring to display in rsti

exit

success exit code

11



UHcmpymeHnmsbi Onsi pabombl. Omnaddyuk GDB

KoHcornbHbIU omiao4quk, rnpuMeHseMsbIl rnpakmu4yecku Orid omaoKu rpuroXxeHud,
HarlucaHHbIX Ha pas/fu4HbIx a3bikax. Yacmo ucrnosnb3yemcsi 8 KadHecmee hOHOB8020 8
pasrnuyHbIx epaghudeckux cpedcmeax omriaoku.

Buknneans: Otnaguunk GDB. https://ru.wikipedia.org/wiki/GNU_Debugger

[ToriHoe pyKoBOACTBO C Ucnosib3oBaHnem otnagymka GDB:
https://russianblogs.com/article/2438428885/

Kpatkuin rang no ncnons3oBaHunio GDB: https://habr.com/ru/post/491534/
OnnanH otnaguuk: https://www.onlinegdb.com/

Kak nonb3oBatbca gdb: hitps://losst.ru/kak-polzovatsya-gdb

12


https://ru.wikipedia.org/wiki/GNU_Debugger
https://russianblogs.com/article/2438428885/
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NHcmpymeHnmsbi Onsi pabombl. Omnadduk GDB

OcHOBHbIe KOMaHAbI OTNaA4YMKa
$ gdb <program> — 3anyck omnadyuka ¢ 3aepy3koli omnaxusaemol rnpoepammb|
(gdb) run — ebinonHeHue 3azpyxeHHoU npo2pamMmal
(gdb) list — neyams nepebix 10 cmpok npozpammel (list unu Enter) — cnedyrowue 10 cmpok
(gdb) list n,m — neyams co cmpoKku ¢ HOMePOM n 10 CMPOKY C HOMEPOM M
(gdb) disassemble main — duzaccembriupogaHue
(gdb) set disassembly-flavor intel — ycmaroeka duzaccembriuposaHusi  cmurie intel

.gdbinit — koHbuaypauuoHHbIU halinn 8 domMawHem Kamaroze

13



UHcmpymeHnmsbi 0nsi pabombl. Omnadyuk GDB

(gdb) disassemble main
Dump of assembler code for function

<+0>: mov $0x1,%eax
== <+5>: mov $0x1,%ed1
<+10>: movabs $0x404028,%rsti
<+20>: mov $0xe,%edx
<+25>: syscall
<+27>: mov $0x3cC,%eax
<+32>: mov $0x0,%ed1
<+37>: syscall
<+39>: nopw 0Ox0(%rax,%srax,1)

End of assembler dump.

(gdb) set disassembly-flavor intel
(gdb) disassemble main
Dump of assembler code for function

<+0>: mov eax,0x1
=> <+5>: mov edi,0x1
<+10>: movabs rsi,0x404028
<+20>: mov edx,0xe
<+25>: syscall
<+27>: mov eax,0x3c
<+32>: mov edi,0x0
<+37>: syscall
<+39>: op WORD PTR [rax+rax*1+0x0 ]

End of assembler dump.



NHcmpymeHmbi Onsi pabomsbi. Omnadyuk GDB
(gdb) 1list 1,18

section data
msg

section bss

section text
global matin

rax

rdi

rsi

rdx
syscall

rax

rd i
syscall




UHcmpymeHnmsbi 0nsi pabombl. Omnadyuk GDB

db) set disassembly-flavor intel . : /
Egdb; disassemble ma{n (gdb) x/s EDXdin@?P
Dump of assembler code for function <msg>: "Hello, world!\n

<+0>: mov eax,0x1 R - OxAd0AR?8
= <+5>: mov edi,0x1 {gau XJ{",OX4?{Hj§§ Y

<+10>: movabs rsi,0x404028
<+20>: mov edx,@xe .[ adb :l P{f; g (&-ﬂtjq

=t295:5 syscall <msg>: "Hello, world!\n"

<+27>: mov eax,0x3c (gdb) D :

<+32>: mov edi,0x0 i3 '

<+37>: syscall

<+39>: nop WORD PTR [rax+rax*1+0x0] : - 0xb8 0x01
End of assembler dump.

(gdb) x/14c 0x404028
< =1 T2 R AR
: 111 ‘o' 114
(gdb) x/14d 0x404028
< =% 101
; 103 114
(gdb) x/14x 0x404028
< >: @Ox48 Ox65
: Ox6f 0x72




0 a L1 OJ1S9 DAOC0 2 [ A0 D)=

(gdb) set disassembly-flavor intel
(gdb) disassemble main
Dump of assembler code for function

<+0>: mov eax,0x1
== <+5>: mov edi,0x1
<+10>: movabs rsi,0x404028
<+20>: mov edx,0xe
<+25>: syscall
<+27>: mov eax,0x3c
<+32>: mov edi,0x0
<+37>: syscall
<+39>: nop WORD PTR [rax+rax*1+0x0]
End of assembler dump.
(gdb) break main
Breakpoint 1 at : file , Line 9.

[gdb]lr
Starting program: /home/al/Documents/Education/Oucumnnunsl/ApxutektypaBC/2021/presentations/08
-IntelAsm/prog/02-hello-nasm/hello

Breakpoint 1, () at :9
9 rax



NHcmpymeHmbi Onsi pabomsbi. Omnadyuk GDB
(gdb) 1list 1,18

section data
msg

section bss

section text
global matin

rax

rdi

rsi

rdx
syscall

rax

rd i
syscall




UHcmpymeHnmsbi 0nsi pabombl. Omnadyuk GDB

rax
rbx
IFcX
rdx

(gdb) list 1,18 rsi
1 S
C
2 section data 1_‘ I
3 msg I DD
= section bss rsp
5 section  text O
6 global matin "
7 ro
: r10
9 rax o
10 rdi ril
11 rsi msg riz2
12 rdx ==
13 syscall ris3
14 rax ri4
15 rdi r
16 syscall ris

rip

CS
SS
ds
es
fs
gs

(gdb) info registers

eflags

O0x401110
0x401140
OxX7ffff7f74598
Ox7fTffffffe258
Ox7fffffffe248
0x1

)x}

]x.
Ox7ffff7fdcfdo
0y ¢4010101010101010
0x206

0x401020

0x0

Ox0

Ox0

0x401110

0x246

0x33

Ox2b

Ox0

0x0

Ox0

Ox0

4198672

4198720
140737353565592
140737488347736
140737488347720
1

Ox0
Ox7fffffffel58
0]
140737353994192
8589934592

518

4198432

0x401110 <main>
| PE ZF IF ]

51

43

0]

0]
0]
0]



Apxumekmypa x86-64. Pecucmp ¢hriazcoe

Umsa CumBonbHoe bur Onucanue
0603HauyeHue

Carry CF 0 B npenbioyuiei MHCTPYKLUKWK Bbin BbINONHEH NepeHoc (pas-
psLoB)

Parity PF 2 [MocnegHnin 6anT coaepXXUT YETHOE YMUCI0 eauHMLL

Adjust AF 4 Onepauuu BCD (B ABOMYHO-OECATUYHOM KOAE)

Zero ZF 6 Pe3ynbTaTt npeablaywein UHCTPYKLMKW PAaBEH HYNHO

Sign SF 8 B pe3ynbrate BbINOAHEHUS MpeablayLLen NHCTPYKLUMK CaMbliA
3Ha4YUMbIM OUT paBeH 1

Direction DF 10 HanpaBneHue onepauuit Co CTPOKAMKU (MHKPEMEHT UMK
NEKPEMEHT)

Overflow  OF 11 B pesynbraTe BbINONHEHMA NpeablayLLEN NHCTPYKLMK BO3-

HUKNO NnepenonHeEHUE

1514131211109 8 7 6 5 4 3

3
| Tolpln]Tis]z] Ja] [r]d

20



UHcmpymeHnmsbi 0nsi pabombl. Omnadyuk GDB

(gdb) 1 r

(gdb) list 1,18 rax 0x1 1
L ; hello.asm rbx 0x401140 4198720
: SSEELan L dats rcx Ox7ffff7f74598 140737353565592
4 section bss rdx Ox7fffffffe258 140737488347736
g S”TSﬂ%HFﬁEU] rsi 0x404028 4210728
7 rdi Ox1 1
: . rbp 0x0 : : oxo
10 rdi rsp Ox7fffffffel58 OxXTEfTFTTHelsd
19 rsi msg r8 Ox0 0]
o Ay r9 Ox7ffff7fdcfdo 140737353994192
14 rax rio 0x200000000 8589934592
- iy ri1 0x206 518
17 ri2 0x401020 4198432

ri3 Ox0 0]

ri4 0x0 0]
(gdb) step |n15 [DX[D E}'
) b rip 0x401124 0x401124 <main+20>
11 f eflags 0x246 [SRPECZE TE ]
{ganalis » cs 0x33 51

SS Ox2b 43

ds Ox0 0

es 0x0 0
(gdb) delete breakpoints ('!2 8?8 3 21



BbiyucneHue O0nuHbI Maccuea 80 epemMsi acceMbriuposaHusi

Loo~~NoWUpPkWNE

NNNNRNNNNNRNR P B B s s
OVCO~NNOUBRWNROOUOMNNOUDRWNEREO

; alive.asm

section .data

"Hello, World!",10,0

msgl db
msgllLen equ $-msgl-1
msg2 db

msg2Len equ

"Alive and Kicking!",10,0
$-msg2-1

string with NL and 0
measure the length, minus the 0
string with NL and 0
measure the length, minus the 0

radius dq 357
pi dg 3.14
section .bss
section .text
global main

main:
push rbp
mov rbp,rsp
mov rax, 1
mov rdig. 1
mov rsi, msgl
mov rdx, msgllLen
syscall
mov rax, 1
mov o i P |
mov rsi, msg2
mov rdx, msg2Len
syscall
mov rsp,rbp
pop rbp
mov rax, 60
mov rdi, 0

syscall

A B WA e W e W e S B e UE s U e e s e

no string, not displayable?
no string, not displayable?

W e e we we ae

function prologue
function prologue

1 = write

1 = to stdout

string to display
length of the string
display the string

1 = write

1 = to stdout

string to display
length of the string
display the string
function epilogue
function epilogue

60 = exit
® = success exit code
quit
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Ucnonb3oeaHue eHewHUX 6ubsiuomeyHbIx pyHKUUU

; alive.asm
section .data
msgl db "Hello, World!",0
msg2 db "Alive and Kicking!",0
radius dd 357
pi dq 3.14
fmtstr db "%s",10,0 ;format for printing a string
fmtflt db "%1f",10,0 ;format for a float
fmtint db "%d",10,0 ;format for an integer

section .bss

section .text

extern printf
global main

main:
push rbp
mov rbp,rsp
mov rax, 0 ; no floating point
mov rdi, fmtstr
mov rsi, msgl
call printf
mov rax, 0 : no floating point
mov rdi, fmtstr
mov rsi, msg2
call printf
mov rax, 0 ;: no floating point
mov rdi, fmtint
mov rsi, [radius]
call printf
mov rax, 1 : 1 xmm register used
movq xmm@, [pi]
mov rdi, fmtflt
call printf
mov rsp,rbp
pop rbp

ret



NHcmpymenmsi Onsi pabomsbl. Simple asm (SASM)

2] SASM VoA X

@ann  Mpaska MMocTpoeHwe Otnagka Hacrporky  Momowe
DB waoxIB |27 @ &

jump.asm €

{T]
Ol
| Y]

1 ; jump.asm | BEOg o
2 extern printf

3 section .data

4 numberl dq 42

5 number2 dq 41

6 fmtldb "NUMBER1 > = NUMBER2",10,0

7 fmt2db "NUMBER1 < NUMBER2",10,0

8 section .bss

9 section .text

10 global main

Al main:

12 ;mov rbp, rsp; for correct debugging

13 push rhp

14 mov rbp, rsp

15 mov rax, [numberl] ; move the numbers into registers

16 mov rbx, [number2]

17 cmp rax, rbx ; compare rax and rbx

18 jge greater ; rax greater or equal go to greater:

19 mov rdi, fmt2 ; rax is smaller, continue here

20 mov rax,0 ; no xmm involved I

21 call printf ; display fmt2 | BuiBog, e
22 jmp exit ; jump to label exit: - -
P greater: NUMBER1 > = NUMBER2
24 mov rdi, fmtl ; rax is greater

25 mov rax, 0 ; no xmm involved

26 call printf ; display fmtl

27 exit:

28 mov rsp,rbp

29 pop rhp

30 ret

31

Pe3ynbTaThl MOCTPOEHMA:

[10:22:22] NocTpoeHKe Hayaro...

[10:22:23] Mporpamma nNocTpoeHa ycneLHo.
[10:22:25] MNporpaMma BeINOAHARTCA...

[10:22:26] Mporpamma BbiNoAHeHa ycnewHo. Bpems seinonHernsa: 0.002 ¢




NHcmpymenmsbi Onss pabomsi. Simple asm (SASM)

SASM (SimpleASM) - npocmas KpoccrinamagopmeHHasi cpeda paspabomku 0risi A3bIKO8
accembriepa NASM, MASM, GAS, FASM ¢ nodceemkou cuHmakcuca u omsad4yukom.
[lpoepamma pabomaem "u3 kopobku" u xopowo nodoudem 058 HaduHarwux usy4ame
A3bIk accembriepa. OcHogaHa Ha Qt. PacripocmpaHsiemcsi no ceobooHou nuueH3uu GNU
GPL v3.0.

Buknneonsa. SASM: hitps://ru.wikipedia.org/wiki/SASM
SASM — canT nporpammsl: hitps://dman95.github.io/SASM/

Cpepa nporpammupoBaHus SimpleASM. Assembler IDE:
https://pro-prof.com/forums/topic/simpleasm-assembler-ide
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NHcmpymeHnmsbi Onsi pabomsl. Simple asm (SASM)

m Ed HacTtpoitku v oA X

MNapameTpbl SASM

0bwme Bua | MocTpoeHune m
E 4

0bLwme

HacTtpoiiku oA X

MNapameTpbl SASM

Mpw 3anycke: \ OTKpLIBATE NPUBETCTEEHHOE OKHO e |

HAzwlc | Pycckuii

AnA NpUMeHeHWA M3MeHeHWI A Heobxoanm nepesanyck!

06me Bug MocTpoeHue |

Pexum: '_:Z- xB6 @ x64

AccemBnep: () NASM () GAS [ ) FASM MASM

MoKa3LIBaTL BCE PEMMCTPEI NpY 0Tnagke: (8) Aa () HeT, NoKazkIBaTk TONLKO OCHOBHLIE

Onumu accembnepa: | -f elf64 $50URCES -1 $LSTOUTPUTS -0 SPROGRAM.OBJS |

J06aBNATE 0TNAA0UHYH CTPOKY:

OnUMN KOMMOHOBLLIMKA: | GRAM.OBJ$ $MACRO.OBJ$ -g -0 $PROGRAM$ -m64 -fno-pie -no-pie |

PegakTop koga

Accembnep: | nasm

Wpu¢T: | DejaVu Sans Mono V| Pazmep: ‘ 12 C‘

KomnoHoBLWK: | gcc

JANA NPUMEHEHUA M3MEHEHWI HeOBX0 41UM Nepesanyck!

MMA obbekTHoro daina: | program.o

3anyckate accembnep B Tekyweii gnpektopun: ||

HauankHbIA TEKCT B None Koga:

i1 Sinclude "io64.inc”

He 3anyckaTe KOMMNOHOBLMK: | |
section .text
global CMAIN
CMAIN:

swrite your code here

COpOCMTEL BCE HACTPOMKK Ha HauanbHsle (TpebyeTca nepesanyck) ... ‘

l v OK ] l v I'IpMMeHMTb‘ |® OTMEHa‘

l v OK l I N anMeHMTbI l@ OTMEHa‘




NHcmpymeHnmsbi Onsi pabomsl. Simple asm (SASM)

0| SASM v oA X

®ailn  Mpaeka MocTpoeHWe OTnagka HacTpoiku  MoMoLlk

|D@B |PpnxDB |78 ] -

Namate

Ol

s Tun

floGaeuTs... ‘Fmart v E v |Paamep Maccuea O MP9(|

*jump.asm € | Pernctpsl

1 ; jump.asm o ||| Peructp Hex  Info |
2 extern printf [
3 section .data

4 numberl dq 42
5] number2 dq 41
6
7
8

fmtldb "NUMBER1 > = NUMBER2",10,0
fmt2db "NUMBER1 < NUMBER2",10,0
section .bss
section .text
10 global main
11 main:
12 m=p
13

;mov rbp, rsp; for correct debugging
push rbp
mov rbp, rsp
mov rax, [numberl] ; move the numbers into registers
mov rbx, [number2]
cmp rax, rbx ; compare rax and rbx
jge greater ; rax greater or equal go to greater:
mov rdi, fmt2 ; rax is smaller, continue here
mov rax, 0 ; no xmm involved
call printf ; display fmt2
jmp exit ; jump to label exit:
greater:
mov rdi, fmtl ; rax is greater
mov rax, 0 ; no xmm involved
call printf ; display fmtl

[10:27:12] MocTpoeHwe HayaTo...

[10:27:12] Mporpamma NocTpoeHa yCnewHo.
[10:27:12] OTnagKa Ha4yanace...

unknown register: Num

unknown register: *

KomaHnga GDB: I D BeiBecTv | BuinonHWTE
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NHcmpymeHnmsbi Onsi pabomsbl. Simple asm (SASM)

A~

®aiWn  MpaBka MoctpoeHwe OTtnagka  HacTpoiiku  Momols

SASM

0@B [wex0® |[7>m |ad10

NamaATs

Nep: Tun

number1 Pa3mep maccuea || Agpec

afmtl Pasmep Maccuea Aapec

JobaeuTs... Pasmep macciea || Agpec

jump.asm @

Peructpul

; jump.asm
extern printf
section .data
numberl dq 42
number2 dq 41
fmtldb "NUMBER1 > = NUMBER2",10,0
fmt2db "NUMBER1 < NUMBER2",10,0
section .bss
section .text
global main
main:
mov rbp, rsp; for correct debugging
push rbp
mov rbp, rsp
mov rax, [numberl] ; move the numbers into registers
mov rbx, [number2]
cmp rax, rbx ; compare rax and rbx

mov rdi, fmt2 rax is smaller, continue here
mov rax, o no xmm involved
call printf display fmt2
jmp exit jump to label exit:
greater:
mov rdi, fmtl rax is greater
mov rax,@ no xmm involved
call printf display fmtl
exit:

< Peructp

Hex

0x2a

42

0x29

41

OXTHHT£74528

140737353565592

Ox7Hifffe598

140737488348568

Ox7Hif{fe588

140737488348552

0x1

1

OxTHHffe490

OxTHAR 2490

Ox7Hifffe490

Ox7HHfe490

ox0

]

0x74f7 fdcfd0

140737353994192

Ox7§{7dc3798

14073735179253€

0x206

518

0x401060

4198496

1]

o

]

0x40116a

0x40116a <main+

[10:32:40] MNocTpoeHne HavaTo...

[10:32:40] Mporpamma nocTpoeHa ycneLwHo.
[10:32:40] OThagka Ha4anace...

unknown register: Note:

unknown register: Breakpoint

0x202

[ IF ]

0x33

0x2b

)

Komanaa GDB:

‘ D BuiBecTi | BuiNONHWUTE
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NHcmpymeHnmsbi Onsi pabomsl. Simple asm (SASM)

M| » SASM v oA X

®ain paeka [MocTpoeHne OTnagka Hacrpoiku  Momowgs

DwB |@wnx0® |[»>r@ |n

jump.asm €

1]
0l

1 ; jump.asm
extern printf
section .data
numberl dq 42
number2 dq 41
fmtldb "NUMBER1 > = NUMBER2",10,0
fmt2db "NUMBER1 < NUMBER2",10,0
section .bss
section .text
global main
main:
mov rbp, rsp; for correct debugging
push rbp
mov rbp, rsp
mov rax, [numberl] ; move the numbers into registers
mov rbx, [number2]
cmp rax, rbx ; compare rax and rbx
jge greater ; rax greater or equal go to greater:
mov rdi, fmt2 ; rax is smaller, continue here
mov rax,0 ; no xmm involved
call printf ; display fmt2 Beisog
jmp exit ; jump to label exit:
greater: NUMBER1 > = NUMBER2
mov rdi, fmtl ; rax is greater
mov rax,0 ; no xmm involved
call printf ; display fmtl
exit:
mov rsp, rbp
pop rbp
ret

[10:32:32] MporpamMmMa NocTpoeHa ycneLHo.
[10:32:40] MocTpoeHWe Ha4aTo...

[10:32:40] NporpamMma NocTpoeHa yCreLHo.
[10:32:40] OTnagka Ha4anachb...

unknown register: Note:

unknown register: Breakpoint

[10:34:14] Otnagka 3aBepLueHa.




NUHcmpymeHnmsbi Onsi pabombsl. Omnad4duk DDD

g& b4 DDD: /home/al/Projects/beginning-x64 bly-pregramming-master/Chapter 07/07 jump/jump.asm VoA X
File Edit View Program Commands Status Source Data ﬂelpl
()j‘?mawq T & Y S -
Lookup Finds Ereak Uatch Print Displa Plat i Goiete  Set  Undip

Iy

I; jump.asm
extern printf
section .data

numberl dg 42

number? dg 41

fmtl db "NUMBERL » = NUMBER2",10,0
fmt2 db "NUMBERL < NUMBERZ", 10,0

section .bss
section . text
glebal main

main:
mow rbp, rsp; for correct debugging
push rbp
mov rbp, rsp
mov rax, [numberl] ; move the numbers into registers
mow rbx, [number?]
cmp rax, rbx ; compare rax and rbx
jge greater ; rax greater or equal go to greater:
moy rdi, fmt2 ; rax i1s smaller, continue here
mon rax,0 ; no xmm involved
call printf ; display fmt2
Jmp exit 3 jump to label exit:
greater:
Mo rdi, fmtl ; rax 1s greater
mowv rax,0 ;o no xmm involved
call printf ; display fmtl
exit: mowv rsp, rbp
pop rbp
ret

GCNU DDD 3.3.12 (x86_64-unknown-Tinux—gnu), by Dorothea LReading symbols from jump. .. 4
{gdb)
A Welcome to DED 3.3.12 "Dale Head" (x86_64-unknown-linUx-gnu) i
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UHcmpymeHnmsbi Onsi pabombl. Omnad4duk DDD

Bukunepeausa. Data Display Debugger: htips://ru.wikipedia.org/wiki/Data Display Debugger
DDD - Data Display Debugger — main page: https://www.gnu.org/software/ddd/
DDD - Data Display Debugger - manual: https://www.gnu.org/software/ddd/manual/

Cambin MmoLHbINM oTrnagyvk Bo BceneHHon DDD (Data Display Debugger):
https://russianblogs.com/article/3755934284/

Otnagka B DDD: http://linux.yaroslavl.ru/docs/altlinux/doc-gnu/ddd/dddm_toc.html

31


https://ru.wikipedia.org/wiki/Data_Display_Debugger
https://www.gnu.org/software/ddd/
https://www.gnu.org/software/ddd/manual/
https://russianblogs.com/article/3755934284/
http://linux.yaroslavl.ru/docs/altlinux/doc-gnu/ddd/dddm_toc.html

UHcmpymeHnmsbi Onsi pabombl. Omnad4duk DDD

1‘ Ed DDD: /home/al/Projects/beginning-x64-assembly-p ing-master/Chapter 07/07 jump/jump.asm VoA X

File Edit View Program Commands Status Source Data ﬂelpl

e
2 e LT ST AP
Lokup Fitie Gear ualcn Ph Code Pl sow moite S uace

B

()I‘Jump.asm:zﬁ

7 jump.asm
extern printf
section .data

numberl dg 42

number? dg 41

fimtl db "NUMBER1 > = MUMBERZ2",10,0
fmt2 db "NUMBER1 <« NUMBERZ2",10,0

section .bss
section .text
global main

main:
@ mov rbp, rsp; for correct debugging
push rbp
mov rbp, rsp
mov rax, [numberl] ; mowe the numbers into registers
mowv rbox, [number]
cmp rax, rox ; compare rax and rbx
jge greater ; rax greater or equal go to greater:
mow rdi, fmt2 ; rax 1s smaller, continue here
mov rax,0 ;o no xmm invelved
call printf ; display fmt2
Jmp exit ;o jump to label exit:
greater:
mov rdi, frtl ; rax i1s greater
mov rax,0 ; no mm involved
e call printf ; display fmtl
axit: mov rsp, rop
pop rop
ret

(gdb) break jump.asm:11

Breakpoint 1 at 0x401130: file jump.asm, Tine 12.
(gdb) break jump.asm:26

Breakpoint 2 at 0x401171: file jump.asm, Tine 26.
(gdo) |

A Breakpoint 1 at 0x401130; file jump.asm, line 12, #




NHcmpymeHmsbi dnss pabomsi. Omnadyuk DDD

1‘ L4 DDD: fhome/al/Projects/beginning-x64-assembly-programming-master/Chapter 07/07 jump/jump.asm VoA X

File Edit View Program Commands Status Source Data ﬂe\p‘

5 .og Y- |

0t 3ump. asm: 29 o B & B 2 b B B B

; Jump.asm & A X

extern printf

section .data Run
numberl dg 42 Interrpt
number? dg 41 E——
fmtl  db “NUMBER1 > = NUMBERZ",10,0 iy || Sl
fmt2 db "NUMBERL < NUMBERZ2",10,0 Mext | Nexti

section .bss
section . text
global main

main:
@ mov rbp, rsp; for correct debugging
push rbp
mov rbp, rsp
mov rax, [numberl] ; mowve the numbers into registers
moyw rbx, [number?]
cmp ra, rbx ; compare rax and rbx
jge greater ; rax greater or equal go to greater
mov rdi, fmt2 ; rax is smaller, continue here
moy rax,0 7 no xmm involwved
call printf ; display fmt2
Jmp exit ;o jump to label exit:
greater:
moy rdi, fmtl ; rax is greater
moy rax,0 ; no xmm involwved
D call printf s display fmtl
exit: mov rsp, rop
pop rbp
ret

Until | Finish
Cont | Kill

(gdb) disassemble main
Dump of assembler code for function main:

0x0000000000401130 <+0>: mov rbp, rsp
0x0000000000401133 <+3>: push rbp
0x0000000000401134 <+4»: mov rbp, rsp
0x0000000000401137 <+7>: mov rax,QWORD PTR ds:0x404030
0x000000000040113F <+15>: mov rbx,OWORD PTR ds:0x404038
0x0000000000401147 <+23>: cmp rax, rbx
0x000000000040114a <+26>: jge 0x401162 <greater>
0x000000000040114¢C <+28>: movabs rdi,0x404055
0x0000000000401156 <+38>: mov eax, 0x0
0x000000000040115b <+43>: call 0x401030 <printf@plt>
0x0000000000401160 <+48>: jmp 0x401176 <2xits>

End of assembler dump.

(gdb)

A Dump of assembler code for function main:

L
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UHcmpymeHnmsbi Onsi pabombl. Omnad4duk DDD

1& * DDD: /home/al/Projects/beginning-x64-assembly-programming-master/Chapter 07/07 jump/jump.asm VoA X
File Edit View Program Commands Status Source [Data ﬂe\pl
(] 3ump . asm: 26 e
3 jump.asm 4]
extern printf
section .data
numberl dg 42
number? dg 41
fmtl db "MUMBERL > = NUMBERZ",10,0
fmt2 db "NUMBERL < MUMBER2",10,0
section .bss
section . text
dlobal main
main:
@ wmov rbp, rsp; for corract debugging
push rbp
Mo rbp, rsp
mo rax, [numberl] ; move the numbers into registers
mow rbx, [number2]
cmp rax, rbx ; compare rax and rbx
ige greater ; rax greater or egual go to greater:
mow rdi, fmt2 ; rax is smaller, continue here
mov rax,0 5 no mm involwed
call printf ; display fmt2
Jmp exit ; jump to label exit:
greater:
mo rdi, fmtl ; rax i1s greater
; mon rax,0 5 no mm involwed
o call printf ; display fmtl
exit: Mo rsp, rop
pop rbop
ret
(gdb) n
fadsy n
{gdb) n
(gdb) n
(gdb) n
greater () at jump.asm:24
(gdb) c

Continuing.

Breakpoint 2, greater () at jump.asm:286

(gdb) ¢

Continuing.

MUMBER1 > = NUMBER2

[Inferior 1 (process 3940) exited with code 024]
(gdp) |

A NUMBER1 == NUMBER2
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