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soma.c

int accum=0;

void soma (int p)

{
accum+=p;
}
soma.s
.file "soma.c"
.version "01.01"
gcc2 compiled.:
.globl accum
.data
.align 4
.type accum, @object
.size accum, 4
accum:
.long 0
. text
.align 4
.globl soma
.type soma, @function
soma:
pushl %ebp
movl %esp, %ebp
movl accum, %eax
addl 8 (%ebp), %eax
movl %eax, accum
poprl %ebp
ret
.Lfel:
.size soma, .Lfel-soma
.ident "GCC: (GNU) 2.96 20000731 (Red Hat Linux 7.3
2.96-113)"
soma.o
soma.o: file format el£f32-i386
Disassembly of section .text:
00000000 <soma>:
0: 55 push %ebp
1: 89 e5 mov %esp, $ebp
3: al 00 00 00 OO mov 0x0, $eax
8: 03 45 08 add 0x8 (%ebp) , Seax
b: a3 00 00 00 OO mov %eax, 0x0
10: 5d por %ebp

11: c3 ret
12: 89 f6 mov %esi, %esi



prog.c

main()
{
int X;
soma(x);
}
prog.s
.file "prog.c"
.version "01.01"
gcc2 compiled.:
. text
.align 4
.globl main
.type main,@function
main:
pushl %ebp
movl %esp, %ebp
subl $8, %esp
subl $12, %esp
pushl -4 (%ebp)
call soma
addl $16, %esp
leave
ret
.Lfel:
.size main, .Lfel-main
.ident "GCC: (GNU) 2.96 20000731 (Red Hat Linux 7.3
2.96-113)"
prog.o
prog.o: file format el£f32-i386
Disassembly of section .text:
00000000 <main>:
0: 55 push %ebp
1: 89 e5 mov %esp, $ebp
3: 83 ec 14 sub $0x14, %esp
6: 50 push %eax
7: e8 fc ff ff ff call 8 <main+0x8>
c: c9 leave
d: c3 ret
e: 89 f6 mov %esi, %esi




prog2.c

main()
{
soma(10);
}
prog2.s
.file "prog2.c"
.version "01.01"

gcc2 compiled.:
. text

.align 4
.globl main
.type main,@function
main:
pushl %ebp
movl %esp, %ebp
subl $8, %esp
subl $12, %esp
pushl $10
call soma
addl $16, %esp
leave
ret
.Lfel:
.size main, .Lfel-main
.ident "GCC: (GNU) 2.96 20000731 (Red Hat Linux 7.3
2.96-113)"
prog2.0
prog2.o: file format el£32-i386
Disassembly of section .text:
00000000 <main>:
0: 55 push %ebp
1: 89 e5 mov %esp, $ebp
3: 83 ec 08 sub $0x8, %$esp
6: 83 ec Oc sub $0xc, %esp
9: 6a 0Oa push $0xa
b: e8 fc ff f£f ff call ¢ <main+0xc>
10: 83 c4 10 add $0x10, %esp
13: c9 leave
14: c3 ret
15: 8d 76 00 lea 0x0 (%esi) , %esi



C declaration Intel Data Type Gassufix | Size (Bytes)
char Byte b I
short Word W 2
int Douhle Word 1 4
unsigned Double Word 1 4
long int Daouble Word 1 4
uneigned long | Double Word 1 4
char * Daouble Word 1 4
float Single Precision = 4
double Daouble Precision 1 8
long double Extended Precision t L0112

Representacdo de Tiposde Dadosdo C

Exemplo:
mov/| Mmovw movb

31 | 5 87 0
feax zax|| %ah zal
fecx zcx|| %ch zol
Sedx $dx| %dh dl
Sebx sax|| %bh tbl

fesp Se=p | Stack Pointer
febp thp | Frame Pointer

Registos

Estes registos séo usados para armazenar tanto inteiros como
apontadores.
Os nomes dos registos do 1A32 comecam todos por %oe.




Operandos:

Tipos de Operandos:

Imediato: paravalores constantes (inteiros com 32 hits)

Exemplo: $-345, $0x2D

Registo: denota o contetido de um registo (32 bits ou um dos seus
elementos, dependendo da operagao ser double-word ou byte)

Exemplo: %eax, %od

Referéncia de memoéria: aformacomplexaé lmm(E,,E;,s), todas as
outras sdo simplificacoes desta:
Imm: offset de memaria
Ey: registo base
Ei: registo indice
s. factor de escala (1, 2, 4 ou 8)

Exemplo: (Y%eax, %edx, 4)

Type Form Operand Value Name
Immediate | S Jmm Frmem Immediate
Register Ea RP_:']‘[E—J Register
Memaory | fmm Mem| Tnm)| Absolute
Memory (B ) Mem|Reg|Eq]] Indirect
Mermory Imm (Ey) Mem{Tmm + Reg[Es]| Base + Displacement
Memory (Eg, Eg) Mem|Reg|Es] + Rep[Ed] Indexed
Memory | Jmm (Eg, B Mem[Imm + ReglEs] + Req[Es| Indexed
Memory ( By, s) Mem| Reg|Es] - 5] Scaled Indexed
Mermory I (, E;, =) Mem[Fmm + ReglEs] - 5] Scaled Indexed
Mermory (Ep, B4, 5) Mem| ReglEs] + ReglEd] - 5] Scaled Indexed
Memory T (B, B, =) | Mem[Tmmn + R-“g[E[.] + R-l'g'[R] - 5] | Scaled Indexed




Instruction Effect Description
mowvl S.D|D 8 Move Double Word
MoVW S DVND+ 5 Move Word
movh S DD+ 5 Move Byte
movebl 5.0 | D jimlﬁ‘muﬁ[fj Move Sign-Extended Byte
movebl 5.0 | D + ZewaEriend(S) Move Zero-Extended Byte
pushl & R?[%ESP] — ﬁ:-‘j',?[‘% esp| —4: | Push
Mem[Reg|tesp]] « &
pepl I D Mem[Reg[sesp]|: Pap
Reg[tesp] « Reg[esp|+4
| nstrugdes para Transfer éncia de I nformacgéo
mowvl S0x4050, beax Immediate--Register
mowl Eebp, $esp Regizter--Register
mowvl (%edl, %ecx) | beax Memory--Register
mowvl 5-17, (kesp) Immediate--Memory
mowl Eeax, -12 (%abp) Regizter--Memory

N&o é possivel 0 mov de memaria para memoria, o que tem de ser
executado em 2 passos atrvés do uso de um registo intermédio.

Exemplo:
Assumir que %dh = 8D e %eax = 98765432
movb %dh, %al %eax = 9876548D
movsbl %dh, %eax %eax = FFFFFF8D

movzbl %dh, %eax %eax = 0000008D



[nstruction Effect Diescription

leal S D|D + &5 Load Effective Address
incl I D+~ Dy 1 Increment

decl I D+~ Dn-1 Decrement

negl [ D+ -D Negate

notl [? o+ =D Complement

addl oD | D+ D+ 5 Add

subl S.D|D + D- 5 | Subtract

imull S0 | D« D+ 5 | Multiply

xorl S0 | D+« D5 | Exclusive-Or

orl SD|D+ D] S |Or

andl S0 |0+« D& 5 | And

sall LD | D + =< k| Left Shift

shll k. D | D+ [?P<< & | Left Shift (same as sall)
gsarl LD | D+« ID=>= k| Arthmetic Right Shift
shrl LD | D + D== k| Logical Right Shift

Operacdes aritméticas com inteir os

A instrucdo leal é uma variante da instrucdo movl. O seu primeiro
operando apresenta-se como uma referéncia a uma posicao de memoria, mas em
vez de ler o valor dessa localizag&o, a instrucao copia 0 seu endereco efectivo
para o destino.

As operacOes de shift a direita sdo as Unicas que distinguem entre
operandos com e sem sinal.



m =] o N & kW R 4

movl
mowvl
addl
leal
sall
andl

codesasmiarith.c

1
z

1

5 int tl
& int t2
7 int t2
B int t4
9

10 raturn
11 }

int arithi{int x,

int v,
int =z}

= X+Y¥;

= z%48:

= tl & OQxFFFF;
= k2 % t3;

£d;

code/asmsarith.c

12 {(%abp) , ¥eax
156 {%ebp) , ¥edx
8 (%ebp) , Yeax

(%adx, bedx,2) ,%edx compute z#3

54, kadx

S6hbhAE %eax

imull %eax, yedx

mow 1

Yedx, %eax

et ¥

Z

[ Y
T rrT

=
Compute t£I = x+)

Compute EZ = Z®J4E
Compite £33 = EI&DXFFFF
compite fd = CZeL3

St td as return wval



Instruction Based on | Description
cmpk S2. 51 | 51 - Sz | Compare bytes
testbh 52,51 | S1 & Sz | Test byte
cupw  Se, 851 | S - S% | Compare words
testw S5, 5] | 81 & S5 | Test word
cmpl  Sa. 5 | 51 - Sz | Compare double words
testl S2, 51 | S & Sp | Test double word
[nstruection Svnonvm | Effect Set Condition
sete D | setz D + ZF Equal / Zero
setne D | setnz D+ TzF Not Equal / Not Zero
sets D D+ gF Negative
setns D D+ ~gsF Nonnegative
setg D | setnle | I} + 7 (SF " OF)& "ZF | Greater (Signed =)
setge D | setnl D + ~(sF " OF) Greater or Equal (Signed ==)
setl D | setnge | D + SF"OF Less (Signed <)
setle D |setng | D + (SF”OF) | ZF Less or Equal (Signed <=)
seta D | setnbe | I} & T CF&TEF Above (Unsigned =)
setas D | gsetnb D+ ~cCF Above or Equal (Unsigned ==)
geth D | setnae | D + CF Below (Unsigned <)
gsetbe D | setna D+« CF&™ZF Below or Equal (Unsigned <=)
Codigos de Condicéo

CF (CARRY FLAG): A OPERAGAO MAIS RECENTE GEROU UM BIT CARRY NO BIT MAIS
SIGNIFICATIVO;
ZF(ZERO FLAG): A OPERAGAO MAIS RECENTE GEROU ZERO;

SF (SIGN FLAG): A OPERAGAO MAISRECENTE GEROU UM VALOR NEGATIVO;
OF (OVERFLOW FLAG): A OPERAGAO MAIS RECENTE GEROU UM OVERFLOW EM
COMPLEMENTO PARA 2 (PODE SER NEGATIVO OU POSITIVO).

Exemplo: supondo que se tem uma adicdo, t=a+b, usando variaveis do tipo inteiro em C.

Os cadigos de condicéo seriam colocados de acordo com as seguintes expressdes em C:

CF:
ZF:
SF:
OF:

¢
| ==

[

== b <

1
]

::?‘u

(ungigned t) < (unsigned a)

=g
it
n

Unsigned overflow

Zero
Negative
Signed overflow




Dado o seguinte codigo em Assembly 1A32, complete o cddigo em C a seguir
apresentado, preenchendo as partes em falta (as comparacoes e as conversoes de

tipo).

1 movl B (%Febp), %ecx Get a

2 movl 12 (%ebp), %=zl Get b

3 cmpl %esgi, fecx Compare a:b

4 setl %al Compute tI

5 cmpl %ecx, Zesi Compare b:a

3 seth -1 ({%ebp) Compute t2

7 cmpw FCx, 16 (Sebp) Compare c:a

8 setge -2 (%ebp) Compute t3

9 movh %cl, %dl

10 cmpk 16 (sebp), 5dl Compare a:c

11 setne %bl Compute t4

12 cmpl %esi,l6 (%sbhp) Compare c:b

13 setg -3 (%ebp) Compute t5

14 testl Zecx, fecx Test a

15 setg %dl Compute t4

16 addk -1(%ebp), %al Add t2 to t1

17 addk -Z(%ebp), %Fal Add t3 to t1

18 addb %bl, zal Add t4 to t1

19 addk -3 (%ebp), Fal Add t5 to tl

20 addb %dl, zal Add té& to t1

21 mowvabhl %al, Feax Convert sum from char to int
1 char ctesti{int a, int b, int o)
2 {
3 char tl = a b;
4 char t2 = b ) a;
5 char t2 = | e | ] a;
g char t4 = | ya | ) o;
7 char t5 = c b;
g char te = a 0;
9 return £l + €2 + £t3 + td + £5 + t&;
1o}



desi2

destl

[nstruction Synonym | Jump Condition Description
jmp  Label l Direct Jump
jmp  *Operand l Indirect Jump
je  Label jz ZF Equal / Zero
jne Label jnz “ZF Not Equal / Not Zero
1 Label SF Negative
jns Label “SF Nonnegative
g Label jnle “(SF " OF) & “ZF | Greater (Signed >)
jge Label jnl “(SF " OF) Greater or Equal (Signed >=)
jl Label jnge SF "~ OF Less (Signed <)
jle Label ing (SF " OF) | ZF Less or Equal (Signed <=)
ja Label jnbe “CF & "ZF Above (Unsigned >)
jae Label jnb “CF Above or Equal (Unsigned >=)
ib Label jnas CF Below (Unsigned <)
jbe Label jna CF & "ZF Below or Equal (Unsigned <=)
1 jle .L4 If =, goto dest2
2 .p2align 4,,7 Aligns next Iinstruction teo multiple of 8
3 .LE: dest1:
4 movl ZFedx, feax
5 garl $1,%eax
[ subl %Zeax, ¥edx
7 testl %fedx, fedx
8 jg L& If =, goto destl
2 .L4: dest2:
10 movl Fedx, ¥eax
1 B: 7e 11 jle b =2illv+0xlb> Target =
2 a: 84 b6 00 00 00 0O lea 0x0 (%¥esil) , Eesi Added nops
3 10: 29 4o mow Yedx, Teax destl:
4 12: ol £8 01 sar 20x1, %eax
=% 15: 29 2 aub Yeax, Fedx
& 17: 85 dz2 teat Yedx, Fedx
7 19: 7f f£5 Jjg 10 =2illv+0x10=> Target =
8 1b: 89 4o mov Yedx, Teax dest2:



