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Useful instructions

* mov — moves data between registers and memory

- mov $1, $eax # move 1 to register eax
- n: .int 123 # label n points to an integer
# variable
mov n, seax # move value of the variable to eax

- mov %eax, $ebx # copy the value in eax to ebx

* push/pop — stack manipulation

— Useful when we need to store data for later and we cannot use
registers for that

— push %eax # push content of eax to the stack

— pop %ebx # pop a value from the stack to ebx
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* add — adds two operands

- add $2,%eax #Heax=eax+2
- add %eax,%ebx # ebx = ebx + eax

* sub — subtracts two operands

- sub $2,%eax #eax=eax -2
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e call — calls a subroutine
e ret — returns from a subroutine to the caller

plusone:
add $1, $eax
ret

main:
mov $12, $eax

call plusone
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 div — integer division (not a simple instruction)
http://x86.renejeschke.de/html/file_module x86 id 72.html

— 8 bit operand: ax divided by the operand
result: al = ax / operand, ah = ax % operand

* mov $42,%ax
mov $12.%bl
div %bl #al=42/12 =3

— 16 bit operand: dx:ax divided by the operand
result: ax = dx:ax / operand, dx = dx:ax % operand

 mov $0x1,%dx
mov $0x2345,%ax
mov $10,%bx
div %bx #ax=0x12345/10


http://x86.renejeschke.de/html/file_module_x86_id_72.html
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« cmp — compare two values

- cmp $2,%eax # compare eax with 2 and set eflags register
- je label # jump to the label if eax was equal to 2

— jl label # jump if eax was less

- jg label # jump if eax was greater

- jlelabel # jump if less or equal

- jge label # jump if greater or equal

* Example:

- cmp $0x30,%al
jl nodigit
cmp $0x39,%al
jg nodigit
digit:
... do something ...
nodigit:
... handle error



Extended assembler

* Dovoluje pouziti vyrazu jazyka C v instrukcich assembleru

* Programator specifikuje “sablonu assemblerovskych instrukci” (viz "mov %
%esp,%0;" nize)

* PfekladacC v Sabloné nahradi parametry (napf. %0 nize) realnymi operandy
(registry, adresami v paméti, ...) na zakladé specifikovanych omezeni

 Kompilator se nesnazi porozumet tomu, co programator do sablony napsal.

* Proto musi programator fict kompilatoru, jak dané instrukce méni stav
programul.

// Compile with gcc -m32 -02 -Wall ...
#include <stdio.h>

int main()

{
void *stack ptr;
asm volatile ("mov %%esp,%0;" : "=g" (stack ptr));
printf(“Value of ESP register is %p\n", stack ptr);
return 0;



Syntaxe extended assembleru

#include <stdio.h>

int main(int argc, char *argv[])
{
int result, opl = 4, op2 = 2;
asm volatile (
"mov %1,%0;"
"add %2,%0;"
: "=r" (result)
: Ilr-ll (Opl), llrll (Op2)
: "CC");
printf("result = %d\n", result);
return 0;

Syntaxe extended assembleru:
asm ( Sablona instrukci
: vystupni operandy /* nepovinné */
: vstupni operandy /* nepovinné */
: co je instrukcemi zménéno /* nepov. */
);
Syntaxe operandu za “” je:
<omezeni> (<vjraz v C>), .
kazdy operand se vztahuje k odpovidajicimu
parametru (%<cCislo>) v Sabloné (vlevo %0 odpovida
result, %1 odpovida op1 a %2 odpovida op2).
https://gcc.gnu.org/onlinedocs/gcc/Extended-Asm. html

Compiles into (see objdump -d ...):

80482¢0: ba 02 00 00 00 mov $0x2, %edx
80482¢5: b8 04 00 00 00 mov $0x4.%eax

80482ca: 89 c0
80482cc: 01 dO

mov %eax,%eax
add %edx,%eax



Omezeni v extended assembleru

* VV seznamu vstupnich nebo vystupnich operandu fikaji pfekladaci, jaké
registry nebo jiné oprandy muze pouzit s danou instrukci v Sabloné

- https://gcc.gnu.org/onlinedocs/gcc/Constraints.html
- Obecné

* “r’—any register

- asm (“mov %0,%eax” : : “r’ (var) : “@”) se muze prelozit jako “mov %ebx,%eax” s tim, Ze pfekladac
zajistl, Ze v registru ebx bode hodnota proménné var.

* “m” — memory location

- asm (“mov %0,%eax” : : “m” (var) : “a”) se muze prelozit jako “mov ($var),%eax” (v instrukci bude
pfimo adresa proménné var).
w:n

* “I" —immediate operand
- asm (“mov %0,%eax” : : “i” (123) : “a@”) can compile as “mov $123,%eax”

— Architekturné (HW) zavislé

« “a” — *ax regqister (for x86)
* “b” — *bx register (for x86)
- Modifikatory:

» “=" pfed omezenim fika, ze se jedna o vystupni operand.



Omezeni v extended assembleru

e Za 3. dvojteCkou (co je zméneno) fikaji prekladaci, co
iInstrukce meni.
* Muze to byt napf.
- konkrétni reqistry “a”, “b”, atd.
* To je nutné jen pokud nejsou uvedeny jako vstup nebo vystup (za 1. nebo 2.
dvojteCkou)
- “cc” — fika, ze intrukce modifikukji registr pfiznaku (condition codes,
nékdy také oznacCovany jako flags)
- “memory” — fika, ze instrukce Ctou nebo zapisuji do paméti (na jina
mista nez ta uvedena jako vstup nebo vystup)

* Pokud toto neuvedete a nemate nebo v navazujicim kdédu nepouzijete
vystupni operand (omezeni s “="), prfeklada€ si muze myslet, Ze dany kus
assembleru nedéla nic uziteCneho a “vyoptimalizuje” (smaze) ho.

* Toto budete potrebovat minimalné pro systémova volani read a write, ktera
pracuji s pameti predanou jadru pomoci ukazatele.


https://gcc.gnu.org/onlinedocs/gcc/Extended-Asm.html

