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e Lé&nh may la day bit ma bd xt ly hiéu dé thwc thi mét cdng viéc nao
[ do. Vi du
;' — Lénh may MIPS-32bit gan $8 bang gia tri trong thanh ghi $9 céng $10
LI' 000000 01001 01010 01000 00000 100000
{7 — Lénh may x86-32bit cdng gia tri trong thanh ghi EAX vao thanh ghi ECX
| 000000 0 1 11 000 001
Nhuw vay c6 nghia 1 mudn yéu cau bd x&r Iy phuc vu thi can phai
| cung cap day bit c6 y nghia twong ng (n6i cach khac 1a giao tiép
[; bang ngdn nglr may (machine language))
!;! e Hop ngtr (assembly language) 1a ngén nglr cap thap, cung cap mét
/| cach thé hién goi nhé cho cac Iénh may
M — Pédé dang ghi nh& cac ma l1énh, cac dia chi noi lwu trlr div liéu hoac lwu trlr cac
: lénh, nguoi ta dat tén cho chung Do la ma gia (mnemonic), l1a tén goi (label, tén
' bién, tén chwong trinh con), ..
ﬁ e Hop nglr 1a cho mét bd xwr Iy hodc mét dong bd xt Iy (cuing kién
. tric) nao do
.- — Vi du lénh may MIPS trén viét lai bang hop ngr cho MIPS-32bit:
| add $8, $9, $10
— Vi du lénh may x86 trén viét lai bang hop nglr cho x86-32bit:
add ECX, EAX 2
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NG CONGNGHETHNGTR — \/{ dy chworng trinh hep nglr MIPS-32bit
s
Tdata # data segnent
['str:
U .asciiz "hello asni
ﬁ. t ext # text segnent
. .globl main
l} mal n:
- addi $v0, $0, 4 # 4 = print str syscall
| a $a0, str # | oad address of string
syscal | # execute the system call
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gl obal _W nMai n@L6

extern _MessageBoxA@L6

|

fIsection . dat a]
[l title db "Message", O

~ nessage db "Hellow World!",0

i'[section . code]
| W nMai n@s6:
d push 0
Il push title
push nessage
push O
[ call _MessageBoxA@L6
ret 16 4
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| Seeewen  Trinh bién dich hop ngl

- Chuwong trinh viét bang hop nglr phai dwoc dich bé

| trinh bién dich hgp nglr (assembler) trwrdc khi may

tinh co thé hiéu dwoc no

V@i mot dong bo vi xiv Ii (cung kién truc) — cling co
nghia |a vé&i mot ngon ngr may xac dinh (tap lénh may
gan giong nhau) c6 thé ton tai nhiéu trinh bién dich
hop ngl cua nhiéu nha cung cap khac nhau, chay
trén cac hé diéu hanh khac nhau.

Vi du: cling la kién tric x86, nhwng c6 thé dung A86,
GAS, TASM, MASM, NASM,.

M&i assembler c6 thé dwa vao cac mé réng cua rieng
minh. Vi vay, mot chwong trinh viét bang hop ngir sé
mang nhirng dac trng rieng phu thudc vao trinh bién
dich ma tac gia cua no st dung



T Bién dich va thwc thi chwong trinh

hop nglr MIPS bang PCSpim

Window  Help
s|d| o] o (x|
PC no400000 EPC = popooooo Cause = Qoopoooo BadWaddr= 00000000 ~
Status = 3I000££10 HI = popooooo Lo = Qoopopoo =
General Registers
RO (r0) = 000OQOCOO RSB  (t0) = 000O0OOOQOD Ele (=03 = 0000OOOQOOD E24 (+t38) = 00000000
= popoopoo R9 (1) = 0O0OOOQOO  R17 (s1) = 000OCOODO  R25 (t9) = 00000000
Qopoooo4  R10 (t2) = 0000OO0OOQOO R18 (s2) = 00000000 RZ26 (kO) = 00000000 w
f Jx34020004\ ori S2, S0, 4 ; 7011 swld, 4 # 4 = print str syscall &
[O=004000Z8] Ox3e041001 \ 1ui $4, 4097 [str] : 8: la Sal, str # load address of strinc
[O=z0040002¢] 0x0000000e \syscall ;9 syscall # execute the =
D=z0001d482 addu 327, S0, 51 ; B2 move Skl Sat # Save Sat I

a may I

§ ** Console
Ox10010000] Ox00000000 hello asm ~
N OxfchchSRE  0x7361206F Ox0000006d  OxOI =
|énh trong ox1o040000] 0x00000000

boé nhé&

Copvright 1997 by Morgan Eaufmann Publishers., Inc.

See the file README for a full copvright notice.

Loaded: C:“Program Files“PCSpim~exceptions.s
E:~Teaching~ETMI~2008~5PIM~helloasm.asm successfully loaded
Bttempt to execute non-instruction at 0x00400030

[ <

For Help, press F1 |PC=0:00400000 EPC=0x00000000 Cause=04 € | 1 | H
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Mot s6 loai assembler
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w GAD [GMNU Aszembler) - far many processors, open source
= HLA (High Level Azsembler) - for x0b, public domain
= HLASM (High Level Assembler) - for mainframes

= Linoleum - for cross platform
= Lisa - for Apple [l B&lZ

use

= PALCHS - for Atan 800 BA02

http://en.wikipedia.org/wiki/List_of assemblers

m MACRO-11 - for DEC PDP-11
s PACRO-32 - for DEC WAX

= MASK (Microsoft Macro Assembler) - for x86, from Microsoft
= Ml (Machine Interface] - for A=/A4AD0, compile-time intermediate language has many fe

= [ASK (Metwide Assembler) -
m PAL-lll - for DEC PDP-3

for x86, open source

m Fass3l powerful DOSANYINTBANINGZ assembler &

= RosASh - 32 bit Assembler;
m Sphing C-- - mix of Assembly

The Bottom Up Assembler, open source GPL
and C, allows cambining Assembly commands with C-

Lokl (Sisterma Simvalicheskogo Kodirowaniya, or "System of symbaolic cading™) - for

= SynAssembler - for Atar s00

B502 fram Synapse Software

m TASM (Turbo Azsembler) - for x86 from Borland
m Taerze (Algebraic Assembly Language) - for 86 from Jim Meil

m WACHE D o RMASE raranatilkla

accarnhlar with ARANEA ciihmad Anan cnnirea 7


http://en.wikipedia.org/wiki/List_of_assemblers
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-~ Mot may tinh chi co thé hiéu mot sé it ménh 1énh, mot

vai kiéu di liéu. ‘Nghia la, may tinh chi hiéu dwoc mot
loai ngdn ngl rat han ché, dé 1a ngdn ngr may.

E)ga goi nhd ngdn nglr may, ta ¢ hgp nglr & ngon ngl
cap thap
Cac bai toan thyc té rat phuc tap, Sw dung ho’p nglr dé

biéu dién rat khé. Do do, can xay diwng cac ngon ngtr dé
st dung hon & ngdn nglr cap cao, nhw C, java, .

DT nhién, bd x& ly khdng thé hiéu dwoc cac Iénh va kleu
d liu dwoc xay dung tréen mot ngon ngdr cap cao. Do
do, di kem v&i mot ngon ngu cap cao, ludbn c6 mdt thanh
phan lam nhiém vu dién giai thanh ngén ngl® may twong
trng (trén mot bo xr ly), do la trinh bién dich
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temp = v[K];
, High Level Language v[k] = v[k+1];
Program (e.g., C) v[k+1] = temp;
Compiler w  $t0, 0($2)
Assembly Language lw  $t1, 4($2)
Program (e.g.,MIPS) sw  $t1, 0($2)

sw  $t0, 4($2)

0000 1001 1100 0110 1010 1111 0101 1000
1010 1111 0101 1000 OOOO 1001 1100 0110
1100 0110 1010 1111 0101 1000 0OOOO 1001
I0101 1000 0000 1001 1100 0110 1010 1111

Assembler

Machine Language
Program (MIPS)
[
Machine
Interpretation

Hardware Architecture Description
(e.g. block diagrams)

Architecture
Implementation

I Logic Circuit Description
(Circuit Schematic Diagram)




