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* Objetivos
* Apresentar a Linguagem de Montagem

* Conteldos
* Introduc¢do a Linguagem de Montagem
* Processo de Montagem
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Linguagens de Programacao

*Alto Nivel — Pascal, Lisp, Prolog, ...
*Nivel Médio — C

*Baixo Nivel — Assembler (Assembly)
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Processo de Compilacao

Cadigo Fonte

Codigo Objeto

Codigo Executavel
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Etapa de Compilacao
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{ifir C +-+Builder

Run
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| Compiling:  identificador. cpp
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Etapa de Linkedicao
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Linguagen de Montagem

E uma representagdo simbdlica para uma linguagem numérica de
maquina.

+ Cada comando (mnemonico) produz exatamente uma instrugcao de maquina.

« E facil de programar (linguagem de maquina).

» O programador tem acesso a todos 0s recursos e instrugées disponiveis na
maquina.
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Formato da Linguagen de Montagem

mov adfd ; arecebe 1 decimal

mov b,#2d ; b recebe 2 decimal

Loop: add a,b ;a=a+b
inc b ;incrementa b
simp Loop ; Loop infinito
\—' Comentarios
Operando(s)
Mnemoénico
Label
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Processo de Montagem

Montadores de Dois Passos:

*Passo 1 — Criacdo das tabelas (simbolos e de instrugdes)

*Passo 2 — Gerar o cddigo objeto e as informagdes para o linker

Erros — Simbolo indefinido, duplicagdo de simbolos, operagdo néo valida
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Modulo Objeto

Identificac@o

Tabela de Entry Points

(simbolos internos)

Tabela de Referéncia Externas

(Simbolos externos)

Instrugoes de Mdquina

e Constantes

Diciondrio de Relocagdo

Fim do Médulo
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Ligacao e Carga

Frog. 1

rASdUlo

\ e
- ) absoluto
Frog. 2 |—>|Tradutor |— Obj. 2 |—2| Link de

\ carga
Chjn

Frog. n
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Exemplo de Compilacao
PRINTF ("a"); ——
1011-1010-0100-0001-0000-0000 BA 41 00
1011-0100-0000-0010 — B4 02
p——)p 1100-1101-0010-0001 CD 21
MOV DX, #41h ——
MOV AH, #2h
INT 21h
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Exemplo de Codigo em Assembly
(x=x+3)+4
;s TINY ; Intel 80x86 ; SparcStations ; 80x51/80x31
B ; Borland C 3.0 ;Sun C 2.0 ;
LDA X MOV AX,word ptr [bp-2] LD [%fp+-0x4],%01 MOV Ax
LOD X ADD AX,3 ADD %01,0x3,%01 ADD A#3h
LDC 3 MOV word ptr[bp-2],AX ST %01,[%fp+-0x4] MOV x,A
ADI ADD AX,4 LD [%fp+-0x4],%02 ADD A#4h
STN ADD %02,0x4,%03
LDC 4
ADI
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Afinacao de Programas
timeStart = timeGetTime(); //GET TICK EDGE
for(;;)
{
timeStop = timeGetTime();
if ( (timeStop-timeStart) » 1 ) // ROLLOVER PAST 1
{
__asm{
xor eax, eax
xor ebx, ebx
xor ecx, ecx
xor edx, edx
_emit @x@f // CPUID
_emit @xa2
_emit @xef // RDTSC
_emit @x31
mov [StartTicks], eax Jf TICK COUNTER STARTS HERE
¥
break;
}
}
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Compiladores

Elemento-chave para a obten¢ao do desempenho

Fonte =t Executavel

0110011000100010011000111

1100000001111111110000001
1111000110401010001100011
0011000100010011000111110

0000001111111110000001111
Comp”er 1000110101010001100011001
00011

hello_world.c
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Moédulos do Compilador

Programa Fonte

Anélise

Analisador Léxico (front-end compiler)

Analisador Sintdtico
| Arvore sincarica |
¥ i

Analisador Semantico

Tabela de
Simbolos

Arvere Sintatica

Gerador de Codigo
Intermediari

Sintese

iﬂepmse‘vtaqéa Intermediaria .y
back-end compiler)

Otimizador de Cédigo
l Representacdo Intermediaria

Gerador de Cédigo

Al
Cadigo da Maquina Alve
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Otimizacao - Eliminacao de Dependéncias
-B+ Al=B+C
gzi_z - D=AIl+E
* Renomeacgao A—A+D A=AI+D

A=B+C

* Substituicdo a frente DoA-E - D=B+C+E

A=B+C+B+C+E

A=A+D
~ = DO I=1.N

* Expansao Escalar DO I=1N
s: X=C(I) - st X(D)=C(I)
T D(I)=X+1 T D(I)=X(I)+1

. . « o~ END DO
* Distribuigdo do Lago END DO -
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Estrutura — Arquivo EXE

o |4p sa|00|00|s0|45 00|00 4c|o1 o000 oo|oo|oo oo |z DE | i
10 (oo oooooo|oo|oo|oo|oo| 00|00 03|01 0B|01|00| 00 L2 DOS Header

z0 oo\oo|oo|oo|oo|oo|oo|oo\oo|oo\oo|oo|sc 0o|oo|ao | | | \ \ | | | | | | |i. |

a0 |00 0a|oa0o|ao|oa 00|00 0aoa 40ja0fosfoojonjan | | || || || g ! gsegiidzrm)s 8x6A’ // PUSH

40/ |04 00/ 0o|oo|0o|o0|oo 00 00|00 oo|o0o|o4 0ojoc| oo |/ 4 b ex2c  // walue to push
50/|oo 0o oo 00|00 20|00|o00 00|00 00|00|00 00|00 00 Optional Header |

s0/|o2 0o|oooo|oo|oo|oo|oo| o000 oojoo|oo|oojoc oo |L u overlaps DOS 9x38 SRy BT

70|00 oooooo|oo|oo|oo|oo| 0|00 oo|oo oo|oo|oo| 0o i

Optional Header axC3 // RETN
g0/ |00 0o|oo|oooo|oo| 00|00 00|00/ 0000|0000 0o|oo
3a/[an 00|00/ 000000 |aa|a0 00|60 oo|on|oa|aa| 60| oo : :
Data Directories
a0 |oo 0o|oo|0o|oo|o0oo/o0 00|00 oo|oo|oooo|oo |00
O CE e e T e e R
oo |oo oo|oo|oo|oo|oooo/on oo|oo oojoo|oooo|on|oo

Do |00 00|00 00 00|00|00 00 00|00 00 00|00|00 00 00

Program Code

=0 |00 00/a0|00/0a/ao/00 00 0000 00 00 ea|2cs8|cs il &2
FO |00 00|00 00|00 000000 00 00 00 00 00 00 00 00 .
100||00 00|00/ oo/oo|on|0a|a0 ooloo oooo 268 byteS is the absolute
minimum size for a working
executable under Windows
7 64-bit edition
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Escolha do Compilador

Sugestdes para escolher um Compilador

Fornecidas pela Intel

(Capitulo 6 — Suggestions for Choosing a Compiler)
* Important Features for a Compiler

» Compiler Switches Recommendation
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Contato

eferlin@live.com

(BLOG) professorferlin.blogspot.com

— (SITE) professorferlin.webnode.com.br

/

(YOUTUBE) ProfEdsonPedroFerlin
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