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Chwong 1. NGON NG’ ASM VA CACH LAP TRINH

1.1. Mé diu
Gioi thiéu
Ngon ngir Asembler 13 ngdn ngit bac thap.

> Uu diém :

Vi ngdn ngit Assembler rit gin giii voi ngdn ngir may nén chuong trinh

+ Chay nhanh.

+ Tiét kiém bo nhé.

+ €6 thé lap trinh truy cap qua cac giao dién vao ra nhung hién nay cac ngén ngir
bac cao cling c6 thé lam dugc.
Nhwoc diém
Kho viét bai vi yéu cau ngudi 1ap trinh rat am hiéu vé phan cing.
Kho tim sai: bao gom sai vé cli phap (syntax) va sai vé thuét toan (Algorithm).
Chuong trinh dich s€ thong bdo sai ta s€ dung debug ctia DOS dé kiém tra.
Khong chuyén chuong trinh Assembler cho cac may tinh ¢6 ciu triic khac nhau.
l’fng dung
Viét 15i cua h¢ diéu hanh.
Cac chuong trinh tro choi ( ngay trudce).

+ + v

Tao virus.
Céc chuong trinh do va diéu khién str dung trong cong nghiép, ngdy nay céc vi
diéu khién dugc str dung mot cach rong rai.
1.2. Cai dat chwong trinh dich TASM

Hién nay c6 hai chuong trinh dich rat pho bién 14 MASM (cua hang Microsoft) va
TASM (cua hing Borland) vé co ban 1a hai chuong dich nay rat gidng nhau nhung
khac nhau ¢ chd: khi viét 1énh push
Néu viét :

+ + + + v+

push ax
push bx
push cx
thi ca hai chuong trinh déu bién dich duoc. ( cach viét nay theo MASM).
Con trong TASM thi cho phép viét
push ax bx cx
Cai dat chwong trinh dich TASM:
» Cach 1:
Mua dia ban quyén néu 1a dia mém thi c6 5 dia hodc 1a 1 dia CD
Run — comd
A:\ install
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(SR
|
TASM
| ! |
BN LIB EXANMPLES

e

dpmilébi.ovl m

rtm. exe 161 cua chwong
1 exc trinh=300k

tasm. exe

tlink. exe

» Cach 2:
+ Tao thu muc: C:\TASM
+ Copy 4 tép 18i tir may khac da cai dat theo cach 1 vé thu muc di tao trudc..
1.3. Cac buéc thue hién mot chwong trinh Assember trén may PC :
(soan thao chuong trinh, dich chuong trinh, lién két, chay thur va
cach tim sai bang DEBUG ctia DOS va TD (Turbo Debug) ctia Borland)
Bao gdm 4 budc:
+ Buwée 1: Dung chuong trinh soan thao bat ki (Edit, NC, TC, ....) dé soan thao
chuong trinh. Sau khi soan thao xong phai cit tép c6 dudi 1a .ASM.
+ Buwéc 2: Dich chuong trinh gbc c6 dudi .ASM thanh tép c6 dudi la .OBJ
Cii phdp: C:\BT> tasm ten tep[. ASM] <~
— ten tep.OBJ
Chi y: khi chuong trinh dich c6 16i thi khong sinh ra tép c6 dudi 1a .OBJ
Céch khai bao sai
** Error**ten tep.asm[10] Illegal Instruction
dong thtr bao nhitu «— L 16igi
+ Buwéc 3: Lién két dé chuyén tén tép c6 dudi .OBJ sang tép .EXE hay .COM
Cu phap: C:\BT> tlink ten tep[.OBJ]
—» ten tep.EXE hay ten tep.COM
+ Buwdc 4: Chay thir chuong trinh
Khi chay néu c6 16i thi dung debug dé kiém tra.
1.4. S hd tro ciia hé thong cho viéc 1ap trinh Assember
1.4.1 Céu triic cdc thanh ghi
a) Thanh ghi la gi? Thanh ghi 1a mot

vung nhé dic biét dang RAM nam ¢ RAM
CPU, viéc tham nhap céc thanh ghi CPU + O
dugc thyc hién bang tén huy (tén ROM
thanh ghi).
+ Nguoi 1ap trinh ASM hay dung thanh ﬁ ﬁ II

ghi 1am toan hang thay cho bién nhé
vi vdy lam cho chuong trinh chay
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nhanh hon.

+ vVt S+

Giai thich: vi cac thanh ghi nim & CPU nén dit liéu 14y ra nhanh hon.
Ving nhé cache 1a ving nhé nam trong CPU.

Phan loai thanh ghi

May tinh 16 bit c6 14 thanh ghi.

May tinh 32 bit c6 16 thanh ghi.

Céu tric thanh ghi ciia may tinh 16 bit

Nhom 1: Thanh ghi co

Nguoi 1ap trinh ASM hay dung trang thai céc bit co lam diéu kién cho céc 1énh
nhay c6 diéu kién.

+

x| x[x|x|o|D [T|T[s|Z[x|A[x|P[x|C]
X: khong duoc dinh nghia.

6 bit co trang thai thé hién cac trang thai khac nhau ctua két qua sau mot thao tac
nao do, trong do 5 bit co dau thudc byte thap ctia thanh co 1a cac co giong nhu ctua bo
vi xur 1y 8 bit 8085 cua Intel.

_l_
+

_|_

_|_

+
_|_

C hodc CT (Carry flag): co nhd. CF = 1 khi ¢6 nhd hoac mugn tir MSB.

P hoic PF (Parity flag): ¢ parity. PF phan anh tinh chin 1¢ (parity) cua tong
s bit c6 trong két qua. PF = 1 khi tong sd bit 1 trong két qua 13 chin.

A hoidc AF (Auxiliary carry flag): c& nhd phu, rat ¢6 ¥ nghia khi ta lam viéc
véi cac s6 BCD. AF = 1 khi ¢6 nhé hodc muon tir mot sé BCD thép (4 bit
thip) sang mot s6 BCD cao (4 bit cao).

Z hoic ZF ( Zero flag): cd rdng, ZF = 1 khi két qua bang 0.

S hoic SF (Sign flag): cd ddu, SF = 1 khi két qua am.

O hoic OF (Overflow flag): co tran, OF = 1 khi két qua 13 mot sd bu hai
vuot ra ngodi giéi han biéu dién danh cho no.

Ngoai ra b vi xtr 1i 8088 con cé cac co dieu khién sau day:

+

_|_

_|_

T hoac TF (Trap flag): co bay, TF = 1 thi CPU lam vi¢c ¢ ché do chay timg
lénh( ché do nay can dung khi can tim 15i trong mot chuong trinh).

I hodc IF (Interrupt enable flag): co cho phép ngat, IF = 1 thi CPU cho phép
cac yéu cau ngat dugc tac dong.

D hoic DF (Direction flag): ¢& huéng, DF = 1 khi CPU lam viéc véi chudi
ki tu theo thtr ty tir trai sang phai (hay con goi D 1a co lui).

+ Nhém 2: Thanh ghi da ndng: gom 8 thanh ghi 16 bits.

AX AH AL
BX BH BL
CX CH CL
DX DH DL
SI

DI

BP

SP

Trong d6 H(high) thé hién cac bit cao, L(low) thé hién cic bit thap.

Trong 4 thanh ghi AX, BX, CX va DX c¢6 3 céach truy cap: truy cap theo 8
bit cao hodc theo 8 bit thap hoic theo ca 16 bit. Cac thanh ghi con lai chi co
mot cach truy cap.
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+

+

AX (Accumulator, Acc): thanh chira. Cac két qua ciia cac thao tac thuong
duoc chira & day (két qua cua phép nhan, chia). Néu két qua 1a 8 bit thi
thanh ghi AL duogc coi 1a Acc.

BX (Base): thanh ghi co s¢, thuong chira dia chi cd s¢ cua mot bang dung
trong I¢énh XLAT.

CX (Count): b dém, CX thuong duoc dung dé chira sb 1an 13p trong trudng
hop cac 1énh LOOP, con CL thudng chira s6 1an dich hodc quay trong céac
1énh dich hay quay thanh ghi.

DX (Data): thanh ghi dir liéu, DX cung AX tham gia vao cac thao tac cua
phep nhén hodc chia cac sO 16 bit. DX con dung dé chira dia chi cia cac
cong trong cac 1énh vao ra tryc tiép (IN/OUT)

SI (Source index): chi s6 gdc hay ngudn, SI chi vao dit liéu trong doan di
liéu DS ma dia chi cu thé day du twong Gmg véi DS : SI.

DI (Destination index): chi s dich, DI chi vao dit liéu trong doan dit liéu
DS ma dia chi cy thé day du twong ung véi DS : DI

BP (Base pointer) : con tro co s&, BP luon tré vao moét dir liéu nam trong
doan ngan xép SS. Pia chi ddy dii ciia mot phan tir trong doan ngin xép tng
v6i SS : BP.

SP (Stack pointer): con tré ngan xép, SP ludn tré vao dinh hién thoi cua
ngin xép SS. Pia chi ddy du cua dinh ngan xép tng véi SS:SP.

Nguoi lap trinh chi dung 7 thanh ghi sau: AX, BX, CX, DX, SI, DI, BP.
+ Nhom 3: Thanh ghi con tro lénh IP (Instruction pointer) hay PC(ProgRAM
pointer)

‘ IP (Instruction pointer) ‘
15 0

Noi dung trong thanh ghi IP cho biét dia chi offset ctia ving nhé chira ma 1énh.
+ Nhom 4: Thanh ghi Segmnet ( phdn doan): 4 thanh ghi 16 bits.

15 CS 0
DS
ES
SS

Céc thanh ghi segment cho biét dia chi segment.

+ CS (Code segment): ma may.

+ DS, ES: dit lidu.

+ SS: ngan xép

> Céu tric thanh ghi cia may tinh 32 bit

+ Nhém 1+ nhém 2 + nhém 3 13 cac thanh ghi 32 bit va vé6i chit E & dau (vi du:
EAX hay EBX)

EAX | | |

31 15 AX 0

+ Nhom 4 van 1a cac thanh ghi 16 bit va thém hai thanh ghi GS va FS
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Bé mén Cong nghé diéu khién tir dong Gidao trinh hop ngir

1.4.2 Cdch thé hién dia chi 6 nhé (ROM hodc RAM): dang légic va dang vt 1y
Mot thanh ghi 16 bit thi tré dugc 64k nhung ving nhd ctiia may tinh hién nay rat
16n do vay phia dung 2thanh ghi dé thé hién dia chi ctia mét 6 nhé. Va ving nhé
duogc chia thanh nhiéu phan, mdi phan 64k.
a) Dang Logic
bia chi 1 6 nhd = segment : offset
+ Thanh ghi th&r nhat cho biét 6 nhé d6 ndm ¢ 64k thir may (dia chi segment).
+ Thanh ghi thir hai cho biét khoang cach tir du segment dén vi tri 6 nhé d6 (dia
chi offset).
Vi du: 2: 100 tic 1a dja chi ctia 6 nhé ndm & vi tri 100 tinh tir trén dinh cta
segment thr hai.
b) Dang vt ly
bia chi 6 nhé = seg*16 + offset
+ Cach danh dia chi nay hay duoc dung.
1.4.3 Cdc ngit hay diing hé tro cho lap trinh Assembler
+ Ham 1: Cho 1 ki tu
mov ah,l ; gan ah =1 al chira ma ASCII
; al = 0 khi ki tur g0 vao 1a cac phim chtrc nang.
int  21h

+ Ham 2: Hién 1 ky tu 1én man hinh tr vi tri con tré dang dung.
Cach 1:
mov al, ma ASCII
mov ah,0ch
int 10h
Cach 2:
mov dl, ma ASCII
: dl = mi ASCII cua ki tu can hién thi
mov ah,2
mt  21h
+ Ham 3: Hién xau ki tu két thac ‘$’ 1én man hinh.
lea dx, tén bién xau
: mov dx,offset tén bién xau
mov ah,9
int  21h
+ Ham 4: Tré vé DOS
mov ah.,4ch
int 21h

1.5. H¢ 1énh Assembler

+ Tap lénh MNEMONIC sinh ma may dé chay chuong trinh.
+ Cac DIRECTIVE diéu khién khi dich chuong trinh.
1.5.1. Cu phap cia mot dong lénh ASM
+ MObi mot dong chi dugc viét mot 1énh.
+ [Label] [Directive/Mnemonic] [Operands] [;Commnet]
[Nhan] [Loai I¢nh] [Toan hang]  [Ghi chq]
Ttr ; cho dén hét dong 14 ghi cht va né ¢o hiéu lyc chi trén 1 dong.
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Vidu: 1) X1 EQU 10 ; gan 10 cho X1

[Nhan] [mmém hang] 1Ghi chi]

2) LI:
3) mov  ax,bx

[Lénh Mnemonic][Toan hang]
1.5.2. Tap lénh Mnemonic
- Tap 1énh Mnerponic la gi? Do 1a Iénh ctia ASM duoc thé hién b:;ing viét tit cua
tieng Anh cho dé hiéu.

Tiéng Anh Lénh dang Mnemonic
Move mov
Addition add
Multiplication mul

- Céac quy udc vé toan hang
SRC: Toan hang nguon.
DST: Toan hang dich.
REG(reg8/regl6: Toan hang la thanh ghi
Data: Toan hang 12 hang sd.
Mem: Toan hang 14 bién nho.
Segreg: Todn hang la thanh ghi segment.
Tap 1énh MNEMONIC gbm c6 6 nhém
Nhom 1: Céc 1énh di chuyén dit liéu
Nhém 2: Céc 1énh sb hoc.
Nhoém 3: Cac 1énh thao tac bit
Nhom 4: Céc 1€nh thao tac xau ky tu.
Nhom 5: Cac 1énh 1€ nhanh
+ Nhém 6: Cac hé théng co
a) Nhém 1: Cac 1énh di chuyén dir liéu
Tat ca lénh trong nhom nay khi thyc hién khong lam thay doi trang thai cua cac bit
cO.
- Lénh mov
Chite ning: Pua ndi dung tir SRC dén DST
Cu phdap: mov  DST, SRC
regl reg2 —p» mov ax, bx

+ 4+ + + + o+

+ o+ o+t

reg data —» mov  ¢x,100
reg mem —» mov dx,value
mem | reg —» mov value,dx

mem data ——p mov value,100
segreg |regl6 —» mov  ds,ax
regl6 | segreg —» mov  bx,cs
segreg | meml6 —» mov cs,value
meml16 | segreg —® mov value,cs

Chu y:
+ Khong dugc di chuyén giira hai bién nhd (mov mem1,mem?).
Thuyc hién gian tiép:

8 Chuong 1- Ngon ngit ASM va cach ldp trinh
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mov reg,mem2
mov meml,reg
+ Khéng dua truc tiép dit liéu vao thanh ghi segment (mov seg,data).
Thuc hién gian tiép:
mov regl6,data
mov segreg,regl6
+ Su khac nhau khi str dung cac ché d6 dia chi
(mov ax,bx khac voi mov ax,[bx] ; dua ndi dung ma bx tré dén vao ax)
mov  ax,[bx] tuong duong voi
mov  ax, ds:[bx] (SL,DI hay BP)

- Lénh push
Chire ndng: cat 2 byte cia SRC vao dinh ngan xép(stack).
Cu phap:
PUSH SRC
regl6
mem16

Vi du: push ax
Toan hang géc c6 thé tim duoc theo cac ché d6 dia chi khac nhau: c6 thé 1a
thanh ghi da nang, thanh ghi doan hay l1a 6 nhé. Lénh nay thuong dugc dung
v6i 1énh POP nhu 1a mot cip ddi ngau dé xu Iy cac dir liéu va trang thai cua
chuong trinh chinh(CTC) khi vao ra chuong trinh con(ctc).
- Lénh POP
Chire nang: 14y 2 byte (1 tir) & dinh ngin xép (stack) vao toan hang dich.
Cu phap:
POP DST
regl6
mem16
Vi du:
push ax
push bx
push cx

Poan Chuong trinh

pop cx
pop bx
pop ax
Chii y: - Co ché PUSH/POP la LIPO( last in first out)
- Cdch viét trén chi dwoc sir dung trong MASM con trong TASM duwoc viét
nhw sau:
push ax bx cx
- Lénh PUSHF
Chire ndng; cit gia tri thanh ghi co vao dinh ngan xép
Cu phap: PUSHF
Dit liéu tai ngin xép khong thay d6i, SS khong thay doi.
- Lénh POPF
Chite néing: Lay 2 byte tir dinh ngan xép roi dua vao thanh ghi co.
Cu phdp: POPF

Chuong 1- Ngon ngit ASM va cdch ldp trinh 9
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Sau 1énh nay dit liéu tai ngin xép khong thay dbi, SS khong thay doi.
Lénh XCHG (Exchange 2 Operands) Trao ndi dung 2 toan hang
Chirc nang: Trao ndi dung 2 toan hang DST 2 SRC

Cu phap
XCHG DST SRC
regl reg?
reg mem

Trong toan hang dich c6 thé tim theo ché d6 dia chi khac nhau nhung phai
chtra dir liéu c6 cung d6 dai va khong duoc phép dong thoi 13 2 6 nhd va ciing
khong duogc 1a thanh ghi doan. Sau Iénh XCHG toan hang chtra ndi dung cii cta
toan hang kia va nguoc lai.

Lénh nay khéng tac dong dén co.

Lénh IN

Chire nang: doc dit liéu tir cong vao thanh ghi AL/AX

Cui phdp: IN AL/AX, dia chi cong

Chu y:

+ Néu dia chi cong <256 thi sb dja chi dung truc tiép trong 1énh IN

Vi du: dia chi céng la 1th

IN AL,1fh ; noi dung cong 1fh dua vao AL.
+ Néu dija chi cong > 256 thi phai nhd dén thanh ghi DX

Vi du: dia chi COM1 = 378h

mov dx,378h

in al,dx
Lénh OUT
Chire ndng: dua dit liéu tir thanh ghi AL/AX ra cong
Cii phdp: OUT dia chi cong, AL/AX
Chua y:

+ Néu dia chi cong <256 thi s6 dia chi dung tryc tiép trong 1énh OUT
Vi du: dia chi cong 1a 1fh

OUT 1fh,AL ; ndi dung cong 1fh dwa vao AL.
+ Néu dia chi cong > 256 thi phai nho dén thanh ghi DX
Vi du: dia chi COM1 =378h
mov dx,378h
out dx,al
Lénh nay khong tac dong dén co.
Lénh LEA (load Efective address)
Chire ndng: 1y phan dia chi offset ctia bién dua vao thanh ghi 16 bit
Cu phap: lea  regl6, mem
Vi du: lea bx, Value hay mov bx, OFFSET Value
bich thuong 1a cac thanh ghi: BX, CX, DX, BP, SI, DI.
Ngudn 1a tén bién trong doan DS dugc chi ro trong 1énh hay 6 nhé cu thé.
Vi du: lea dx, msg; Nap dia chi offset ctia ban tin msg vao dx.

DX xx:iyy

value

10
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- Lénh LES (Load register and ES with words from memory)
Chitc ndang: chuyén gia tri ctia 1 tir tir mot ving nhé vao thanh ghi dich va gia
trj cta tir tiép theo sau ctia ving nhd vao thanh ghi ES.
Cu phap: les  reg, mem
Trong d6: Pich la mot trong cac thanh ghi AX, BX,CX, DX, SP, BP, SI, DI.
Goc 14 6 nhé trong doan DS dugc chi r0 trong 1€nh
BX xxiyy

value

ES <——

- Lénh LDS (Load resgister and DS with words from memory) )
Chirc nang: Nap mdt tir tir bd nhéd vao thanh ghi cho trong 1énh va 1 tur ti€p theo

vao DS.
Cu phap: 1ds reg, mem
BX  xxiyy value
DS <——

b) Nhém 2: Céac 1énh s6 hoc

b1) S6 ¢6 ddu va sé khong diu

- S6 khong dau: Néu nhin vao toan hang (d6 10n cac toan hang 1a 1 byte hay 1a 1a 2
byte) v6i s6 khong dau thi bit cao nhat mang gia tri tai vi tri do.

u:

[t jufufr] 255
- S6 ¢6 dau: Néu nhin vao toan hang cta sé c¢6 ddu thi bit cao nhit s& mang ¥ nghia vé
dau: 1 toan hang 1a s6 am, 0 toan hang 14 s6 duong.
1] 1]

Néu s6 khong déu thi 1a 1.27 = 128
Néu s6 ¢6 dau thi 1a — 1
b2) Cach thé hién mdt s6 Am ciia may tinh
May tinh thé hién s6 4m bang cach bu 2 gia tri tuyét déi cua sb do.
Vidu: mov ax, -1
1= 0000 0000 0000 0001
bul: 1111 1111 1111 1110
+ 1
bu2: 1111 1111 1111 1111
mov ax, - 100
100 =0000 0000 0110 0100
1111 1111 1001 1011
+ 1
bu2: 1111 1111 1001 1100
Hau hét cac 1énh trong nhoém nay khi thyc hién c6 thé lam thay ddi cac ki tu.
- Lénh ADD(addition)
Churc nang: DST <4— DST + SRC
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Cong hai toan hang: 1y toan hang dich cong véi toan hang ngudn rdi dua vao

todn hang dich.

Cu phap:
add DST, | SRC
regl reg2 —p» add ax, bx
reg data —» add c¢x,100
reg mem —» add dx,value
mem reg —%» add value,dx
mem data —p add value,100

Tac dong dén co: C, P, A, Z, S, O.
- Lénh ADC(Add with carry)
Churc nang: cong c6 nhd, DST <«— DST + SRC + CF

Cii php: adc  DST, SRC
Tac dong dén co: C, P, A, Z, S, O.
Vidu:adc ax, bx
16 bit cao 16 bit thap
100 000 [ | || [ |
200 000" | | | O |
adc 0 add
CF =1

- Lénh INC(Increment Destination Register or Memory)
Churc nang: Tang toan hang dich thém 1. DST «— DST + 1
Cu phdap: inc  DST
Tac dong dénco:C,P,Z, S, 0.
Vidu: reg —» inc ax
mem — inc  value

- Lénh SUB (Substraction)
Churc nang: Tru hai todn hang, DST €«— DST — SRC
Cu phap: sub  DST, SRC
Vi du: sub ax, bx
Tac dong dén co: C, P, A, Z, S, O.
Chu ¥: ché @6 dia chi khong duoc ddng thoi 14 2 6 nhd hay 1a thanh ghi doan.
- Lénh SBB (Substraction with borrow)
Churc nang: Tru ¢c6 muon, DST «—  DST - SRC — CF
Cu phap: sbb  DST, SRC
Vidu: sbb  ax, bx
Tac dong dén co: C, P, A, Z, S, O.
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16 bit cao 16 bit thap

300 000 { I || o] |
N

sbb 0 sub
CF =1
- Lénh MUL/ IMUL (Multiply Unsigned Byte or Word/ Integer
Multiplication )
Chire ning: Nhan 2 toan hang véi s6 khong dau (MUL), s6 ¢6 dau (IMUL)
Cu phap: MUL(IMUL) SRC
reg
mem
C6 hai truong hop to chirc phép nhan
+ 8 bits * 8 bits
S6 bi nhan phai 1a s6 8 bit dé trong AL
Sau khi nhan:  al*SRC —» AX
+ 16 bits * 16 bits
S6 bi nhan phai 1a s6 16 bit dé trong AX
Sau khi nhan: ax*SRC —» dx:ax
Tac dong dén co: C, O.
Chu y:
al=1111 1111
bl=0000 0010
mul bl —» ax=al*bl (255*2=510)
imul bl —» ax=al*bl (-1*2=-2)
Trong phép chia thi ax, bx, dx (al,bl,dx) 12 4n
- Lénh DIV/IDIV(Unsigned Divide/Integer Division)
Chire néing: Chia hai toan hang v&i s6 khong dau/ s6 ¢6 dau
Cu phap: DIV (IDIV) SRC
reg
mem
Hai truong hop to chirc phép chia
+ Néu s 16 bits chia cho s6 8 bits

axc / SEC

al = throng ah = du

+ Néu s 32 bits chia cho sb 16 bits
dax / SRC

ax = thwong dx= du

Trong phép chia thi ax, bx, dx (al,bl,dx) 13 4n
Vi du:
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div bl — ax / bl

al = thnirong  ah: = dw

div bx —» dxax / bx

ax = thwong dx = duw

- Lénh DEC (Decrement Destination Register or Memory)
Churc nang: Giam toan hang dich di 1, DST «— DST -1
Cu phap: dec DST
reg —» dec ax
mem —p dec value
Tac dong dén co: C, P, Z, S, O.
- Lénh NEG (Negate a Operand)
Chire ning: lay bu hai ciia mot toan hang, dao dau ctia mot toan hang
DST «— -DST
Cu phap: neg DST
reg — % neg ax
mem —p neg value
Tac dong dén co: C, P, A, Z, S, O.
- Lénh CMP (Compare Byte or Word)
Chure nang: So sénh ndi dung cua hai toan hang va dyng co. Sau khi thyc hi¢n
1énh nay nodi dung ctia hai toan hang khong thay doi.
Cu phap: cmp DST, SRC
Tac dong dénco: C,P,Z,8S, 0.
Cach dung co:
cmp DST, SRC
+Néu DST < SRC thi CF = 1.
+Néu DST > SRC thi CF =0.
+Néu DST = SRC thi ZF = 1.
+Néu DST # SRC thi ZF = 0.

¢) Nhom 3: Cac 1énh thao tac bit
Chu y: tat ca cac 1énh trong nhom nay khi thuc hién c6 thé lam thay doi trang thai
cac bit co0.
- Lénh AND
Chite nang: Thuc hién phép “va logic”, bit cta két qua bang 1 khi 2 bit twong
ng déu bang 1. DST «— DST A SRC
Vidu:
al=1010 1010
bl=1100 1100
and al,bl = 1000 1000
Cu phap: and DST, SRC
Cach hay dung:
+ Tach bit:
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al = xxxx XXXxx
0001 0000
and al, 10h= 000x 0000
Khi dung phép AND dé che di/ giit lai mot vai bit nao d6 ciia mot toan hang
thi bang cach nhan logic toan hang dé vdi toan hang tirc thi ¢ cac bitd/1 & cac
chd can che/ giir nguyén twong tng.
+ Dung co and DST,DST
Vi du: and ax, ax
Néu ax <0 thi SF = 1.
Néu ax > 0 thi SF = 0.
Néu ax = 0 thi ZF = 1.
Néu ax # 0 thi ZF = 0.
- Lénh OR
Chire néng: thuc hién phép hoic logic, Bit ctia két qua = 1 khi 1 trong 2 bit 13 1.
DST <«— DST V SRC

Vidu:
al=1010 1010
bl=1100 1100
or al,bl =1110 1110
Cu phap: or DST, SRC
Tac dong dén co: C=0=0, P, Z, S.
- Lénh XOR
Chirc nang: Thuc hién phép “hodc loai trir”” 2 toan hang, bit cia két qua béng 1
khi 2 bit twong tng khéc nhau.
Vidu:
al=1010 1010
bl=1100 1100
xor al,bl = 0110 0110
Cu phap: xor  DST, SRC
Cdch hay dung:
+ Tach bit:
al = Xxxxx XXXX
0001 0000
and al, 10h= 000x 0000
Tac dong dén co: C=0=0, P, Z, S.
Vi du: Thuc hién ax =0

1. mov ax,0 3 byte
2. and ax,0
3.sub ax,ax 2 byte
4. xor ax,ax

- Lénh SHL (Shift Left)

Chtrc ning: dich trai cac bit ciia toan hang dich di mot sd 1an ndo d6 (s6 1an dich
duoc cét trong thanh ghi CL).
Cua phap: SHL DST, CL

(reg, mem)
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[ +— ——— T[]+ o

CF MSB LSBE
Tac dQng dé'n‘cc‘r: C, P, ZS,O0. o
Mo61 mot 15.1:1 dich MSB s¢€ dua qua co CF va dua 0 vao LSB. CL chtra s6 lan
dich mong muon. o )
Néu dich mét 1an thi ta ¢6 thé viét truc tiép.

,VD’: Shl ax,1 )
Néu s0 lan dich > 2 thi phai nho dén CL/CX
shl _ax4 _ mov cl/cx, 4

shl ax, cl/cx
Y nghia: Dich trai 1 1an 1 nhan 2 véi s6 nguyén duong.
- Lénh SHR (Shift Right)
Chtrc nang: dich phai logic cac bit ctia toan hang dich di mot s6 1an nao d6 (sd
1an dich dugc cat trong thanh ghi CL).
Cuphap: SHR DST, CL
(reg, mem)

0 — E ——— —hl:l

MSE LSE CF

Tac dong dén co: C, P, Z, S, O.
M&i mot lan dich LSB s€ dua qua co CF va dua 0 vao MSB. CL chtra sb 1an
dich mong mudn.
Néu dich mét 1an thi ta c6 thé viét truc tiép.

’VD’: shr ax, 1 ’
Neéu s0 lan dich > 2thi phai nho dén CL/CX
shr _ax4 _ mov clex, 4

shr ax, cl/cx
Y nghia: Dich phai 1 14n 1a chia d6i va 1am tron duéi v6i sd nguyén duong
- Lénh SAR ( Shift Arithmetically Right)
Chtrc nang: dich phai s6 hoc cac bit ciia toan hang dich di mot sb 1an nao d6 (s6
lan dich dugc cét trong thanh ghi CL).
Cu phap: SAR  DST, CL
(reg, mem)

MSE LSE CF

—1 ]l — [ |—[]
|

Tac dong dénco:C,P,Z, S, 0.

Mobi mét 1an MSB duoc giit lai ( néu ta hiéu day 1a bit ddu ctia mot s6 nao
d6 thi ddu ludn khong d6i sau phép dich phai sé hoc) con LSB dugc dua vao co
CF. CL chtra sin s6 1an dich mong muén.

Néu dich mot 1an thi ta c6 thé viét truc tiép.

16 Chuong 1- Ngon ngit ASM va cach ldp trinh



Bé mén Cong nghé diéu khién tir dong Gidao trinh hop ngir

,VD’:se}r ax,1 )
Néu s0 lan dich > 2thi phai nho dén CL/CX
sar 5 _ mov cl/cx, 4

sar  ax, cl/cx
Y nghia: Dich phai 1 lan 1a chia doi va lam tron dudi véi s6 co6 dau.

- Lénh ROL( Rotate All Bits to the Left)
Chirc néng: quay vong sang trai cac bit cua toan hang dich di mot s0 1an nao do
(so lan dich duogc cét trong thanh ghi CL). Trong moi lan quay gia tri bit cao
nhit vira chuyén vao thanh ghi co CF dong thoi chuyén vao bit thip nhat
Cuphap: ROL DST, CL
(reg, mem)

CF MSB L5B

|:|4._ —_—

Tac dong dén co: C, O.

Néu dich mét 1an thi ta c6 thé viét truc tiép.
VD:rol ax,l

- Lénh ROR
Chtre nang: quay vong sang phai cac bit ciia toan hang dich di mot s 1an nao d6
(s6 1an dich duoc cat trong thanh ghi CL). Trong mdi 1an quay gia tri bit thip
LSB nhét vira chuyén vao thanh ghi c& CF d6ng thoi chuyén vao bit cao nhat
MSB.

Cua phap: ROR  DST, CL
(reg, mem)

MSB LSBE CF
Tac dong dén co: C, O.

Néu dich mét 1an thi ta c6 thé viét truc tiép.

VD:ror ax,l

d) Nhém 4: Cac Iénh lam viéc véi xau

Chu y: Chi ¢6 2 1énh trong nhém nay khi thyc hién 1am thay doi cac bit co.

- Lénh MOVSB/MOVSW (Move String Byte or String Word)
Chtrc nang: Chuyén mot xau ky tu theo timg byte(MOVSB) hay theo timg tir
(MOVSW) tir viing nh¢ tré béi DS:SI sang ving nhé tré boi ES:DI. Sau mdi
lan dich chuyén thi gia tri caa SI, DI tu dong ting 1én 1 hodc 2 khi c& hudng
DF = 0 hoac giam di 1 hoac 2 khi DF = 1.
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Phén tir cia Chudi dich <«——— Phan tir ctia Chudi goc
Cua phap: MOVSB hoac MOVSW

SEC DST
dasi H ez ch
e
1
df=10 1 df =1
o (RS ezl

Chuén bi trude ds:si con tré dén dau xau SRC, es:di con tro dén dau xau DST
Lénh nay khong tac dong dén co.
Lénh LODSB/LODSW (Load String Byte or Word into AL/AX
Chitc ndng: Chuyén cac ki tu theo timg byte (LODSB) hay theo timg tir
(LODSW) trr vung nhé tré bdi DS:SI vao AL/AX.
Cu phap: LODSB hodc LODSW
Chuan bj trudc ds:si con tré ¢ dau xau, df = 0 hay df = 1.
Lénh nay khéng tac dong dén co.
Lénh STOSB/STOSW (Store AL/AX in String Byte/Word)
Chire ndng: Chuyén cac ki ty nam & AL(STOSB) /AX (STOSW) vio ving nhé
tro boi ES:DI.
Cii phap: STOSB hoidc STOSW hodc STOS Chubdi dich.
Xac lap trudc ES:DI tro dén dau ving nh¢, df =0 hay df = 1.
Lénh nay khong tac dong dén co.
Nhan x¢&t

1. movsb = lodsb + stosb

2. movsw = lodsw + stosw
Lénh CMPSB/CMPSW
Churc nang: So sanh hai xau ki tu theo tung byte (CMPSB) / theo tung tur
(CMPSW) gitra hai vung nh¢ tré béi DS:SI va ES:DI. Lénh nay chi tao co,
khong luu lai két qua so sanh, sau khi so sanh céc toan hang khong bj thay doi.
Cii phap: CMPSB hoic CMPSW hoic STOS Chudi dich.
Xac 1ap truée DS:SI tro dén dau xau 1, ES:DI tro dén dau xdu 2, df = 0 hay df =
1.
Tac dong dén co: ZF = 1 khi hai x4u bang nhau, ZF = 0 khi hai x4u khac nhau.
Tién t6 REP (Repeat String Instruction until CX = 0).
Chure nang: Lap di 1ap lai Iénh 1am viéc véi xau ki tu déng sau no cho dén khi
cx = 0. Sau mdi lan thyc hién cx ty dong giam di 1
Cii phdp: mov cx, so lan

rep 1énh lam viéc voi xau ; rep  movsb

18
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SRC DST

dasi ‘H’ ex:di

Thuat toan
1. DS:SI
2. ES:DI
3. D=0
4. CX=5
5. rep movsb; sau mdi lan cx = cx — 1 cho dén khi cx = 0.

e) Nhom 5: Cac Iénh ré nhanh

Lénh Call
Chirc nang: Goi chuong trinh con
Cu phap
Call Addr (seg:offset)
Label
Tén chuong trinh con
reg
mem
Lénh RET

Chite ndng: quay vé chuong trinh da goi chuwong trinh con

Cii phdp: RET (nam & cudi chuong trinh con)

Lénh INT

Chitc ndng: Kich hoat mot ngat (chuyén sang chay chuong trinh con phuc vu
ngat) (Ngat mém).

Cu phap: int  n(s6 ngat viét theo sb hexa)
Vidu: int 21h =1int 33
Lénh IRET
Chitc ning: quay vé chuong trinh da kich hoat né tir chuong trinh con phuc
ngét.
Cu phap: IRET
Lénh JMP (go to)
Chite ning: nhay khong diéu kién
Cu phap:
jmp Addr (seg:offset)
Label
Tén chuong trinh con
reg
mem

Chu y: Budce nhay cua 1énh jump < 64k
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- Lénh nhay c¢6 diéu Kién

Vé6i s6 khong cé dau

Vi s0 ¢6 dau

Nhay theo trang

(Below/above) (Less/ greater) thai cac bit co

Cmp  DST, SRC Cmp  DST, SRC

Jb/jnac  Nhan KhiDST Jl/jnge Nhan Khi jc Nhan Khi

biachi | duoi SRC Dia chi DST<SRC biachi | CF=1

Jbe/jna Nhan Khi  DST | Jle/jng Nhan Khi jnc Nhan | Khi

bia chi duoi  SRC Pia chi DST<SRC biachi | CF=0
hoac =

Je Nhan Khi Je Nhan Khi jz Nhan Khi
bia chi DST= SRC bia chi DST= SRC bia chi | ZF=1

Jne Nhan Khi Jne Nhan Khi jnz Nhan | Khi
Dia chi DST+# SRC Dia chi DST+# SRC Piachi | ZF=0

Ja/jnbe Nhan Khi  DST | Jg/jnle Nhan Khi js Nhan Khi
Pia chi trén SRC Pia chi DST > SRC Piachi | SF=1

Jae/jnb Nhan Khi  DST | Jge/jnl Nhan Khi jns Nhan | Khi
Pia chi trén /=SRC Pia chi DST >SRC biachi | SF=0

Chu y: Budc nhay cac 1énh nhay c6 diéu kién phai nhé hon hoic bang 128 byte
- Lénh LOOP (for ciia ASM)
Chure nang: 1ap di lap lai khdi 1énh ASM nam gitra nhan va loop cho dén khi cx
= (0. Mdi khi thuc hién mot vong lip gia tri cia CX giam di 1.
Cu phap:
mov  cx, sb lan 1ap;
Nhan:

Khoi 1énh ASM

Loop Nhan
f) Nhom 6: Cac Iénh thao tac véi co
- Lénh CLC (Clear CF)
Chirc néing: Xoa gia tri cd CF vé& 0, CF =0
Cu phap: CLC
CoC=0
- Lénh STC
Churc nang: Pua gia tri c0 CF lén 1, CF =1
Cu phap: STC
CoC=1
- Lénh CMC
Churc nang: Pao gia tri hién thoi cia co CF.
Cu phap: CMC
Tac dong dén co C.
- Lénh CLI
Chire néing: Xoa gia tri cua cd IF vé O(IF = 0). Cam toan bd cac ngat cimg trir
ngat MNI.
Cu phap: CLI
CoIF=0.
- Lénh STI
Chite ning: Pua gié tri cta cd IF 1énl (IF = 1). Cho phép ngit ctng.

s6 lan lap > 1
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Cu phap: STI
ColF=1.
- Lénh CLD
Chire néing: Xoa gia tri ctia co DF vé 0 (DF = 0).
Cu phap: CLD
Co DF =0, dung co.
- Lénh STD
Churc nang: Pua gia tri cua co DF Iénl (DF =1).
Cu phap: STD
CoDF =1.
- Lénh HLT
Churc nang: dirng may
Cu phap: HLT
- Lénh NOP
Churc nang: 1énh nay khong thyc hién gi ca
Cii phdp: NOP  (4ps)

Y nghia:

Tao tré (delay)
nop
nop 20k

Tao vong cho vé tin dé cho ngat.
L1: nop
jmp L1

1.5.3 Cdc lénh diéu khién khi dich chwong trinh (directive)
1.5.3.1. Cdc directive diéu khién segment: dang don gian
(.MODEL, .STACK, .DATA, .CODE, ...)
a) Directive MODEL

Chure nang: cho phép nguoi 1ap trinh xac 1ap vung nhd RAM thich hop cho chuong

trinh.

Cu phap
. Model Kiéu
Tiny Code + data < 64k
Small Code < 64k; data < 64k

Compact Code < 64k; data > 64k
Medium Code > 64k; data < 64k

Large Code > 64k; data > 64k
1 array < 64k

Huge Code > 64k; data > 64k
1 array > 64k

b) Directive .STACK
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Chirc nang: bao cho chuong trinh dich cuia ASM biét xac 1ap 1 vung nh¢ RAM cho
Stack. Vi 1énh diéu khién nay thi DOS s& xac lap dia chi dau cta ngan xép va gia
tr1 d6 dugc dua vao thanh ghi segment SS.
Cu phap: .stack  d6 dai (tinh theo byte)
Vidu:.stack 100h
Néu khong c6 khai béo . stack thi 1dy d6 dai mac dinh default.
¢) Directive . DATA
Chirc ndng: bao cho chuong trinh dich ciia ASM biét dé xac 1ap 1 ving nhé RAM
cho dir li€u chuong trinh.
Cu phap:
.DATA
Khai bao bién
Bién trong ASM c6 ba loai: bién sb, bién xau ki tu va bién trudng )
- Khai b4o bién s6
. DATA
Ténbién  Kiéu  Gia tri ban dau/?
db ( 1 byte)
dw ( 2 byte)
dd ( 4 byte)
dp ( 6 byte)
dq ( 8 byte)
dt ( 10 byte)
trong d6 2 bién db va dw hay duing.
Vi du:
.DATA
Value dw ?
Value db 10
- Khai bao bién xau ki ty
. DATA
Ténbién  db  Cac ki ty cach nhau boi ddu phay ,
dolon  dup (1 kitu/?)
Vi du:
.DATA
xaul db ‘H’,’e’,’I’,’I’,’1,’0°
xau2 db 100h dup(‘A’)
xau2 db 100 dup(?)
- Khai bio bién truong so

.DATA
Tén truong sb kiéu ctia thanh phan (Céc sb cach nhau boi dau,)
Do 16n  dup( 1s6/?)
Vi du:
.DATA

arrayl  db 100,2,21,31
array2 dw  100h dup(-100)

22 Chuong 1- Ngon ngit ASM va cach ldp trinh



Bé mén Cong nghé diéu khién tir dong Gidao trinh hop ngir

array3  dd 100 dup(?)
Chii y: Néu chuong trinh ¢ khai bao bién (tirc 1a c6 .DATA) thi nguoi lap trinh ASM
phai dua phan dia chi segment ctia viing nhé dit lidu vao trong DS nhd 2 1énh sau:
mov regl6, @data
mov ds,regl6
Vi du:
mov ax, (@data
mov ds,ax
d) Directive .CODE
Chire ndng: Bao cho chuong trinh dich ASM biét dé xéac 1ap 1 ving nhé RAM cho
phan tir ma méy cua chuong trinh.
Cu phap: .CODE

— Nhin chirong trinh

END Nhin clnrong trinh

e) Dang thwong thiy 1 chwong trinh ASM don gian
(Khai bao theo directive diéu khién segment dang don gian)
.MODEL
.STACK
.DATA
Khai béo bién
.CODE
Nhan chuong trinh:
mov ax, (@data
mov ds,ax

Than chuong trinh
mov ah, 4ch
int 21h
END Nhan chuong trinh
Vidu 1: Hién 1 xau 1én man hinh
Cach 1: Dung chirc ning hién 1 xau “$’ 1én man hinh
lea dx, tén bién xau
mov ah,9
int 21h
C:\BT>edit vdl.asm
.MODEL  small
.STACK 100h
.DATA
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M db ‘Hello, World!$’
.CODE
PS:
mov ax, (@data
mov ds,ax
lea dx,M
mov ah,9
int 21h
mov ah,l
int 21h
mov ah,4ch
int 21h
END PS
Cach 2: Dung Iénh LODSB va xau khai bao theo dang ngon ngir C
.MODEL small
.STACK 100h
.DATA
M db ‘Hello, World!’,0
.CODE
PS:
mov ax, (@data
mov ds,ax
lea si,M
cld
L1:
Lodsb
And al,al
Jz KT
mov ah,0Och
int 10h
jmp L1
KT:
mov ah,l
int 21h
mov ah.,4ch
int 21h
END PS
Cach 3: Khong dung Iénh lam viéc véi xau
.MODEL small
.STACK 100h
.DATA
M db ‘Hello, World!’,0
.CODE
PS:

24 Chuong 1- Ngon ngit ASM va cdch lap trinh



Bo mon Cong nghé diéu khién tw dong

Gidao trinh hop ngir

mov
mov
lea
cld

L1:
mov
and
]z
mov
int
nc
jmp

KT:

C:\BT>edit

mov
nt
mov
nt

ax, (@data
ds,ax
si, M

al,[s1]; mov al, ds:[si]
al,al

KT

ah,0eh

10h

s

L1

ah,1
21h
ah,4ch
21h

END PS

Vi du 2: Hién ndi dung AX 1én man hinh dang binary
AX=-lsuyract 1111 1111 1111 1111

AX =100 — 0000 0000 0110 0100
AX=255——» 0000 0000 1111 1111

.MODEL
.STACK
.CODE

L1:

PS:
mov
mov
mov

Xor
shl
adc
add
mov
int
loop
mov
int
mov
int

vd2.asm

small
100h

ax, sb thur -1 hodc 100 hodc 255
bx,ax
cx, 16

al, al
bx,1
al,0
al,30h; hién ma ASCII
ah,0eh
10h
L1
ah,1
21h
ah,4ch
21h

END PS
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Vi du 3: Tinh 5!

Ciach 1: khong dung bién

.MODEL

.STACK

.CODE

PS:

mov
mov

L1:
mul
loop
mov
int
mov
int

small
100h

ax, 1
cx, 5

cX
L1
ah,1
21h
ah,4ch
21h

END PS
Cich 2: dung bién

.MODEL small
.STACK 100h
.DATA
FV  dw
FAC dw
.CODE
PS:
mov ax, (@data
mov ds,ax
mov FV,1
mov FAC, 2
mov cXx, 4
L1:
mov ax, FV
mul FAC
mov FV, ax
inc  FAC
loop L1
mov ah,4ch
int 21h
END PS
Giati thich:
cx =4
ax=FV=1
dx:ax = ax*FAC=ax=12 ax=12 ax=1.2.3 ax=1.2.34
FV=ax= 12 ax=1.2.3 ax=1.234 ax=12345
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FAC=3 Fv=1.23 Fv=1234 FV=12345
cx =370 FAC=4 FAC=5 FAC=6
Cx =270 Cx=170 Cx=070

f) Cong cu DEBUG
Chire néing: g& rbi chuong trinh ASM
Quy udc:
- Moéilénhlalkyty: D, T,G,P,Q,N,L,O
- Gia tri lam viéc voi DEBUG la hé hexa
Khoi dong cong cu DEBUG
Céch 1: .....\>debug tentep.exe (.com) !
Cach 2: ....\> debug <
-N  tentep.exe (.com)q
L <
Cac lénh hay dung
- Lénh D (Dump = Display)
Chirc nang: hién vung nhéd 1€n may tinh
Cii phdp: - D dia chi 6 dau ; € (seg:offset)

=y [ ] [ oo — _

_| 8 dong=
16 0 = 16 bytes 128 bytes
|

_D<! hién tiép 128 byte
- Lénh E (Enter)
Chirc nang: hién va stra noi dung 6 nhé .
Cli phdp: - E dia chi offset ; 4 (seg:offset)
XYY -

Ny .
1h danh 0 111at:'ri<u a

- Lénh R (Register)
Chure nang: hién va stra n01 dung 1 thanh ghi.
Cii phdp: -R Ténthanh ghi < ;tén huy cua thanh ghi

tén thanh gl ‘_I
< -danh 20 Mo !
(hexa)
- Lénh G (Go)
Chitc ndng: chay tir noi chuong trinh dang dung (IP dang tré) dén hét chuong
trinh.

Ciiphdp: -G <
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Gidi thich: 1énh 1
1énh 2
- Lénh T/P
Chure nang: cho phép chay 1 budc.
Cii phdp: - T/P<-
Hién nd1 dung céc thanh ghi
AX BX CX DX SI DI BP ZI AY ODD
DS ES CS SS [Ip SP 7 A P

NZ NA EVEN
1énh sép thuc hién tiép theo.

Su khac nhau gitrta T va P
1. Call
Call tén chuong trinh con
-T nhay vao chuong trinh con

-P «!  chay hét chuong trinh con, coi chuong trinh con 1a 1 1énh
2. INT (ngat mém)
int n
ST« nhay vao than chwong trinh con phuc vu ngat
-P 4 chay hét chuong trinh con phuc vu ngit
3. Loop Nhan
Nhan:
Loop Nhan
-T ! chay tirng vong mot; cx = ¢x -1?0
-P < chay toan bd cac vong cx —p 0
- Lénh Q (Quit)
Chire ndng: trd vé DOS.
Ciphdp: -Q <
- Lénh U (UnAssembly)
Chure nang: dich nguoc tir dang .exe hay .com sang dang .asm
Cu phap: -U  diachi 6 nhd diu <! ;seg: offset
dia chi ma may 1énh mnemonic
XX:yy eg jmp

Chu ¥ van dé khai bao bién

1. Khai bao bién ttrc 1 xin cip phét 6 nh.

2. Bién nao duoc khai bao trude s& chiém 6 nhé trude.
3. Bién khai bao dau tién s& c6 dia chi offset = 0000h

Giai thich
DATA Diata segment
ds: 0000
FV.  dw ? ‘ BV
FAC dw ?
mov FV, 1 —» mov word PTR[0000];1 FAC
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mov FAC,1—p mov word PTR[0002];2

1.5.3.2. Cdc directive diéu khién segment: dang chudn

(SEGMENT, GROUP va ASSUME)

a) Directive SEGMENT

Churc nang: bao cho chuong trinh dich ASM xéc 1ap cac segment cho chuong trinh.
Cu phap:

— Ténsegment SEGMENT Align Combine  use 'class'

Than segment

Tén segment ENDE

- Tén Segment: bat ky mot dinh danh nao.

- Align

Chtrc ning: xac 1ap khoang tréng giita segment dang khai bao véi segment trudc no.
Cu phap:

ALIGN
BYTE
WORD
PARA
(16 BYTE)
PAGE
(128 BYTE)

(Default)

Giai thich:
—>1 segment

L 371 ENDA byte

L 32 ENDS

- Combine
Chtrc nang 1: cho phép dat segment khai bdo 1 ving nhd RAM theo yéu cau.
Cua phap: tén segment SEGMENT at dia chi

Tén segment ENDS
Chtrc nang 1: phuc vu chuong trinh da tép thuan tuy ASM, cach gdp cac segment co
cung tén nam & cac tép khac nhau khi lién két.
Cu phap:
COMMON Overlay d¢ 1én nhau
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PUBLIC Continue, X
PRIVATE (Default) Khong biét nhau
Vi du:
tepl.asm tep2.asm
X1 Segment common X1 Segment common

- USE : chi may tinh 32 bit tr¢ 1én

usel6 ____p  ASM 16 bit (default)
use32 —» ASM 32 bit
- ‘CLASS’

Chtc ning: cho phép gdp cac segment ¢ cuing 16p lai gan nhau khi lién két
——1 segment 'm'

32 ENDS
— X3 segment '’

=3 ENDS

Cach khai bao 3 segment cia chuong trinh

Dang chuan Dang don gidn
Stack segment
db  100h dup (?) < Stack 100h
Stack ends
Data segment .DATA
Khai bao bién Khai bao bién
Data ends
Chuy: mov ax,data Chuy: mov ax,@data
mov ds, ax mov  ds, ax
Code segment .CODE
Nhan CT: Nhan CT:
Code ends ENDS Nhan CT
ENDS Nhan CT
b) Directive GROUP

Chtrc ning: gdp cac segment cung loai cho dé dang qui chiéu.

Cu phap:
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tétn nhom  GROUP tén cac segment
Khai bao cac segment
Giai thich:
Datal segment
M1 db?
Datal ends
Data2 segment
M2 dw ?
Data2 ends
Code segment
PS:
mov ax, datal
mov ds,ax
mov cl, M1
mov ax, data2
mov ds,ax
mov cl, M2
Ta lam group nhu sau:
Nhom DL GROUP datal,data2
Datal segment
M1l db?
Datal ends
Data?2 segment
M2 dw ?
Data2 ends
Code segment
PS:
mov ax, nhom DL
mov cl, M1
mov dx,M2
¢) Directive ASSUME
Chtrc ning: cho biét segment khai bao thudc loai segment nio
Cu phap:
assume  tén thanh ghi segment : tén segment
Giai thich
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——xX1 segment

L3z ENDS
— 23 segment
L~z ENDS

assume  cs:x3, ds:x2,ss:x1
Chu y: assume thuong 1a dong dau cua code segment
Dang chuong trinh ASM don gian (dang chuﬁn)
Stack segment
db  100h dup (?)
Stack ends
Data segment
Khai bao bién
Data ends
Code segment
Assume cs:code, ds:data, ss: stack
Nhan CT:
mov ax, data2
mov ds,ax

mov ah, 4ch
int 21h

code ends
END Nhan CT

Bai tap: Hién xau ki ty ‘$”
Stack segment
db  100h dup (?)
Stack ends
Data segment
M db ‘Hello, World!$’
Data ends
Code segment
Assume cs:code, ds:data, ss:_stack
PS:
mov ax, data
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mov ds,ax
lea dx,M
mov ah, 9
int 21h

mov ah, 1
int 21h

mov ah, 4ch
int 21h

code ends
END PS

1.5.3.3. Cac directive hay dung khac
(PTR, EQU, LABEL, SEG, OFFSET, DUP, FAR, NEAR, ARG, COMMENT,...)
a) Directive OFFSET
Chtrc ning: bio cho chuong trinh dich cia ASM 14y phan dia chi offset ctia bién nhé
Cu phap:
OFFSET mem ; phan dia chi offset
Vi du:
.DATA XYY
Value dw ? } Value

mov bx, OFFSET Value
H_J

yy
= lea bx, value

b) Directive SEG
Chirc ning: bao cho chwong trinh dich ctia ASM ldy phan dja chi segment cua bién
nhd.
Cu phap:
SEG mem
Vidu: mov ax, SEG value

H_J

XX

¢) Directive PTR
Chtrc ning: con tré dén cac thanh phan cia bién nhé (cho phép lay ting byte).
Cu phap:
Kiéu PTR [thanh ghi]

Vi du:

.DATA

Value dw ?
.CODE
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bx
— > hit cao
m o }Value
. w -bit thap
lea b, walue

mov al, BYTE PTR[bx]
mov ah;BYTE PTR[bxz+ 1]

mov cx, WORD PTR[bx]
"

1.6. Chwong trinh con

1.6.1. Y nghia ciia chwong trinh con
- Lam cho chuong trinh ¢6 cau truc.
- Tiét kiém ving nhd.

1.6.2. Co ché khi mét chwong trinh con bi goi

Co ché c6 5 budc: B2z &P
=P

, Bl ———

- Budc 1: Tham s6 thuc dua vao stack ———

- Buodc 2: bia chi 1énh tiép theo dua vao stack E————

- Buéc 3: Hé diéu hanh biét dugc dia chi dau cua
chuong trinh con. Do vy hé diéu hanh dua dia chi diu cua chwong trinh con
vao CS:IP —» 1€ nhénh vao chuong trinh con.

- Budc 4: Thyc hién chuong trinh con cho dén khi gip return thi vao stack 13y dia
chi 1énh tiép theo (da cat & budc 2 dé dua vao CS:IP) va quay vé chuong trinh
da goi no.

- Budc 5: tiép tuc chuong trinh dang thyc hién do.

1.6.3. Cu phap mét chwong trinh con ASM

Tén chuong trinh con PROC [near/far]
Béo vé cac thanh ghi ma than chuong trinh con pha vo.
Céc lénh ASM cua than chuong trinh con.
Hdi phuc céc thanh ghi ma than chwong trinh con di phé vé.
RET
Tén chuong trinh con ENDP
Nhén xét
1. Chuong trinh con thuin tuy ASM khong c6 dbi.
2. Vén dé near/ far
- Chuong trinh con la near khi ma may cua chuong trinh con va ma may cua
chuong trinh chinh 13 cing ndm trong 1 segment, dia chi cia chuwong trinh con
va chuong trinh chi khic nhau phﬁn dia chi offset. Cho nén dia chi 1énh tiép
theo cit vao stack (Budc 2, muc 1.6.2) chi can 2 byte offset.
- Chuong trinh con la far khi ma may cta chuong trinh con va ma may cua
chuong trinh chinh ndm trén cac segment khac nhau, dia chi cta chuong trinh
con va chuong trinh chinh khac nhau ca vé phan dia chi segment. Cho nén dia
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chi 1énh tiép theo cat vao stack (Budc 2, muc 1.6.2) phai can 4 byte offset ( 2
byte segment va 2 byte offset).
Default:
- Vi chuong trinh dugc khai bao directive dang don gian thi directive MODEL
s& cho biét chuong trinh con 14 near hay far
Néu .MODEL tiny/small/compact thi chwong trinh con 1a NEAR(mi may< 64k)
Néu .MODEL medium/large/huge thi chuong trinh con 1a FAR(m3 may>64k
- Véi chuong trinh con dugc viét theo directive dang chuan thi mic dinh 1a near.
Con mudn chwong trinh con 14 far thi phai viét far khi viét chuwong trinh con.
3. Van d¢ can bao vé thanh ghi va phuc hdi cac thanh ghi trong than chuong trinh
con.
Vi du:
Chuong trinh chinh Chuong trinh con
.—— ppush ax
mov ax, 10
call chuong trinh con
mov  cx,ax XOr ax, ax
+—
RET
Bao vé va hdi phuc cac thanh ghi va than chuong trinh con pha v& tot nhat bang co
ché PUSH va POP.
Vi du 1: Hay viét chuong trinh con ASM cho phép nhan mot sd nguyén (-32768 ~
32767) tir ban phim két thuc nhan mot sé nguyén bang phim Enter (13 = 0dh).
Két qua nam trong thanh ghi ax. Chi1 y khong cho phép danh sai va stra.
a) Nhan s6 nguyén duong
- Dung ham nhén ki tu
mov ah, 1
int 21h
Suy ra al chita ma ASCII cua ki ty.
al — 30h: thanh ma ASCII chuyén thanh s
- S vira dua vao s& cong phan sd di cat vao trude *10
b) Nhan mét s6 nguyén 4m
- C6 1 bién co dau: 0 1a s6 duong, 1 14 s6 am.
Néu phat hién ki ty dau 1a ddu Am thi bién c& ddu s& bang 1.
Nhan mét s6 nguyén duong sau d6 hoi bién co dau. Néu cd ddu = 1 thi chuyén sang
s bu 2 dé doi dau.

pop ax

VAO SO N PROC
push bx cx dx, si
mov bx,10
xor cx,cx;cex=0cx= phén s6 di vao trude
mov  si, cx; SI=bién c& ddu

VSNI1:

mov ah, 1
int 21h
cmp al, 13; Enter?
je VSN3
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cmp al, *-°

jne VSN2

inc  si

jmp  VSNI
VSN2:

sub al, 30h

xor ah,ah

exchg ax, cx; Doi chd sb vira vao va sb di vao trudce

mul bx

add cx, ax

jmp  VSNI
VSN3:

and sis1

jz VSN4

neg cxX
VSN4:

mov ax, cx
pop SI dx cx bx
VAO SO N  ENDP
Vi du 2: Viét chuong trinh con hién noi dung c6 trong AX ra ngoai man hinh dang
co sb 10.
Thuat toan:
a) AX chira sb nguyén duong

r{_ﬂb}:

dwax=e45| 10
% ax=64790 dg=35+30h= 35h

.
n

e dém =6 180 161 dra vao stacls

36h cE=73
. 10
AX 64 34h cE=72
= '? = =
aw=670 de=4+ 30h=34h 3on e 1

| aw=10 dz=6+ 30h=3¢ch

vong loop
X:pop ax
mov ah, Och
nt 10h
loop X
b) AX chira s6 am
Kiém tra hién AX <0
- Néu AX < 0 hién du ra man hinh sau d6 d6i ddu AX rdi hién nhu mot sd
nguyén duong sau dau trir.
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- Chuong trinh
HIEN SO N  PROC
push ax bx cx dx
mov bx, 10
XOr  CX, X
and ax, ax

jns  HSNI1

push ax

mov al, ‘-

mov ah, Och

int  21h

pop ax

neg ax
HSNI1:

xor dx, dx

div  bx

add dx, 30h

push dx

Inc  cx

and ax, ax

jnz  HSNI1
HSN2:

pop ax

mov ah,0ch

int 10h

loop HSN2

pop dx cx bx ax

ret

HIEN_ SO N END

1.7. MACRO
1.7.1. Y nghia
Cho phép nguoi lap trinh ASM tao 1ap 1 1€énh ASM mdi, trén co so tap 1énh
chuin ciia ASM.
1.7.2. Khai bao (xdac ldgp) MACRO
Cu phap:
Tén Macro Macro [dbi]
Béo v¢ cac thanh ghi ma than Macro pha vo
Céc 1énh ASM trong than Macro
Hoi phuc cac thanh ghi ma than Macro da pha v&
ENDM
Vi du: Hay khai bdo 1 Macro tao 1 1énh mdéi cho phép xoa toan bo man hinh
Co ché man hinh & ché d6 text, mdi 1an dit mode cho man hinh thi man hinh s&
bi x04 va con tré dirng ¢ goc trén bén trai.
Set mode:
mov al, s mode
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mov ah,0
int 10h
Get mode
mov ah, Ofh
int 10h
Clrscr MACRO
push ax
mov ah,0fh; get mode
int 10h
mov ah,0
int 10h; set mode
pop ax
ENDM

Vi du 2: Khai bao 1 Macro cho phép hién 1 xau Ién man hinh
Hienstring MACRO
push ax dx
lea  dx, xau
mov ah,9
int 21h
pop dx ax
ENDM
1.7.3 Cach dung MACRO da dwoc xdc lap

Sau khi 1 Macro da duoc khai bao thi tén Macro dugc tao thanh 1 1énh moi caa
ASM. Sir dung bang cach viét tén Macro va thay tham s6 thyc cho ddi.
Chu y:

Co ché cua chuong trinh dich khi gip 1énh méi

Clrscr

Hienstring M1
- Diéu gi xay ra néu co6 1énh nhay trong Macro?
Phai dung Directive LOCAL

Vi du:
X Macro
LOCAL L1
LI:
LOOP L1
ENDM

1.8. Directive INCLUDE

1.8.1. Y nghia

- Cho phép chén khdi 1énh nam & 1 tép ngoai chuong trinh dang viét
1.8.2 Cit phap chen
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include 6 dia:\duong dan\ tén tép.dudi

1.8.3. Co ché khi chwong trinh dich TASM gp directive INCLUDE

include 6 dia:\duong dan\ tén tép.duodi

Cac bude thue hién

B1: tim tép ding sau directive INCLUDE

B2:M¢ tép do.

B3: Chén khdi 1énh vao directive INCLUDE

B4: Dich khdi 1énh dé
B5: Dong tép

Chii y: Néu ding directive INCLUDE véi 1 tép 2 1an trd 1én thi khong cho phép ding

1énh nhay trong do.

Dang thuong thiy 1 chwong trinh ASM phiic tap
(Khai bAo MACRO, STRUC, UNION ..)

Cac Directive diéu khién segment

'

Dang don gidn Dang chuan
.MODEL  small Stack  segment
STACK 100h db  100h
. DATA ; Khai béo bién Stack  ends
.CODE Data segment
Nhan CT: Khai béo bién
[mov ax, @data Data ends

mov  ds, ax]

Than CT chinh

mov  ah, 4ch
int 21h

[ Cac CT con]
END Nhan CT

Code segment
Assume cs:code, ds:data, ss:stack
Nhan CT:

[mov ax, data

mov | ds, ax]

Than CT chinh

mov  ah, 4ch
mt 21h
[ Cac CT con]
code ends
END Nhan CT

Gia thiét: libl.asm

Clrscr

hién string
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lib2.asm
VAO SO N PROC

RET
VAO SO N END
HIEN SO N PROC

RET
HIEN SO N ENDP

BAI TAP
Bai 1: So sanh 2 s nguyén va hién sb c6 gia tri bé 1én man hinh.
Khi chay chuong trinh yéu cau c¢6 dang:
- X0a man hinh.

So bela -152 &
Cotiep tuc CT(C/EY

Hav wan so thunhat: - 157 4=
Haywmo sothuha: 31

Huéng dan:
Tao file C:\BT>edit  sosanh.asm
Include libl.asm
.MODEL  small
.STACK 100h
.DATA
M1 db 13,10, ¢ Hay vao so thu nhat: $’
M2 db 13,10, ¢ Hay vao so thu hai: $’
M3 db 13,10,  Sobela: $’
M4  db 13,10, ‘ Co tiep tuc CT (C/K): §’
.CODE
PS: mov ax, @data
mov ds, ax
clrser
Hienstring M1
call VAO SO N
mov bx, ax
Hienstring M2
call VAO SO N
Hienstring M3
cmp ax, bx
jl L1
xchg ax, bx
L1:

call Hien so N
Hienstring M4
mov ah,l

int 21h

cmp al,’¢’
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jne  exit
jmp PS
Exit:
mov ah,4ch
int 21h
Inculde lib2.asm
END PS
Bai 2: Tinh n! (0 - 7)
Chi chuong trinh chay yéu cau:
- Xoa man hinh
Hay wao son 7 -+~
Gial thua cua 7 1a; 5040 4=
Cotieptuc CT(CA?
C:\BT>edit gth.asm <
Include libl.asm
_ Stack segment
db 100h dup(?)
_Stack ends
Data segment
M1 db 13,10,  Hay vao son: §’
M2 db 13,10, ¢ Giai thua cual_1$’
M3 db 13,10, L_J la: $’
M4  db 13,10, ‘ Co tiep tuc CT (C/K): §’
FV. dw ?
FAC dw ?
Data ends
Code segment
Assume cs:code, ds:data, ss:stack
PS:
mov ax, data
mov ds, ax
clrscr
Hienstring M1
call VAO SO N
Hienstring M2
cal VAO SO N
Hienstring M3
mov FV,1
mov FAC, 2
mov cX, ax
cmp  cXx, 2
jb L1
dec cx
L1:
mov ax, FV
mul FAC
mov FV, ax
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inc  FAC
loop L2

L2:

Exit:

Code ends
END PS

mov ax, FV

call HIEN SO N

Hienstring M4
mov ah,1

nt 21h

jmp al, ‘¢’

jne  Exit

jmp PS

mov ah.,4ch

int 21h

Include lib2.asm

Bai 3: a" (a 1 s6 nguyén, n la s6 nguyén duong)
Khi chuong trinh chay yéu cau c6 dang
- Xo04 man hinh

Hay wao a: - 4 -~
Hayvao o 34—

-4 luy thua 3 la: - 64
Cotiep tue CT (C/ADY

C:\BT>edit It.asm
Include libl.asm
.MODEL small
.STACK 100h
.DATA
M1 db 13,10, - Hay vao a: §’
M2 db 13,10, * Hay vaon: $’
Crlf db 13,10, ‘$’
M3 db ‘L] luythua L_I: §
M4 dbLla:§
M5  db 13,10, ¢ Co tiep tuc CT (C/K): $
.CODE
PS:
mov ax, (@data
mov ds, ax
clrser
Hienstring M1
cal VAO SO N
mov CcX,ax; CcX=n
Hienstring  Crlf
mov ax, bx
call HIEN SO N
Hienstring M3
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mov ax, bx
call HIEN SO N
Hienstring M4
mov ax, 1
and cx, ax
jz L1
LI:
mul  ax; ax*bx dé vao ax
loop L2
L2:
call HIEN SO N
Hienstring M5
mov ah,l
int 21h
cmp al, ‘¢’
jne Exit
jmp PS

Exit:
mov ah.,4ch
int  21h
Include lib2.asm
END PS
Bai 4: trung binh cong cac sb nguyén
Khi chuong trinh chay yéu cau c6 dang:

Hay wao so thu nhat, -12 -+~
Hay wao so thu hai: -15 a4
TBC haisola -13,5
Cotleptuc CT(C/ENY

C:\BT>edit tbc.asm
Include libl.asm
_ Stack segment
db 100h dup(?)
_Stack ends
Data segment
M1 db 13,10, ¢ Hay vao so thu nhat: $’
M2 db 13,10, ¢ Hay vao so thu hai: §’
M3 db 13,10, * TBC hai so la: $’
M4 db ‘L ¢
M5 db “.5%
M6 db 13,10, ‘ Co tiep tuc CT (C/K): §’
Data ends
Code segment
Assume cs:code, ds:data, ss:stack
PS:
mov ax, data
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mov ds, ax
clrscr

Hienstring M1
call VAO SO N
mov bx, ax
Hienstring M2
call VAO SO N
Hienstring M3

add ax, bx
and ax, ax
jns L1

Hienstring M4
neg ax; do6iddu=lay bu2
LI:
shrax, 1; dich phai 1 lan
pushf
call HIEN SO N
popf
jnc L2
Hienstring M5
L2:
Hienstring M6
mov ah,l
int 21h
cmp al,’¢’
jne  Exit
jmp PS
Exit:
mov ah,4ch
int 21h
Include lib2.asm

Code ends

END PS

Bai 5: Tinh téng 1 diy s6 nguyén.
Yéu cau:

- Nhap sb luong thanh phan.

Nhén cac s6 dua vao mang

Hién céc s6 vira vao ra man hinh
Tinh tong.

Hién két qua

Yéu cau khi chong trinh chay c6 dang:

44
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Hay wao sltp: 4 41

AlD]=1

All]l=2

A[2]=3

AF]=4 -

Daysowvuavao la: 1 2 3 4
Co tiep tuc ot (C/EDY

C:\BT>edit tong.asm
INCLUDE libl.asm
.MODEL small
.STACK 100h
.DATA
M1 db 13,10, ¢ Hay vao so luong thanh phan: $’
M2 db 13,10,‘a[$’
M3 db ‘L1]%
M4 db 13,10, ‘ Day so vuavaola:$’
M5 db L L _I$
M6 db 13,10, ° Tong day la : $’
M7 db 13,10, ° Co tiep tuc CT (C/K): $

sltp  dw

1 dw

a dw  100h dup(?); khai bao mang
.CODE

PS:
mov ax, @data
mov ds, ax
clrser
Hienstring M1
call VAO SO N
mov sltp,ax
mov cX, ax
lea  bx, a; lay phan dia chi offset a[0] dwa vao bx
mov 1,0
L1: : Nhap céc s6 dua vao mang
Hienstring M2
mov ax, 1
call HIEN SO N
Hienstring M3
call VAO SO N
mov [bx], ax

mnc 1 ‘
add bx, 2 ; tang 2 lan bx tirc + 2 vao bx
loop L1

Hienstring M4
mov cX, sltp
lea bx,a ; bx tro vao a[0]
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L2:

Exit:

END PS

Bo xung:

; lay céac so hién 1én man hinh

mov  ax, [bx]
call HIEN SO N
Hienstring M5
add bx, 2
loop L2

Hienstring M6
mov  cx, sltp

lea bx,a
XOr  ax, ax
L3:

add ax, [bx]
add bx,2
loop L3

call HIEN SO N
Hienstring M7

mov ah,1
int 21h

cmp al, ‘¢’
jne  Exit
jmp PS

mov ah,4ch
int 21h
Include lib2.asm

Tinh tong dwong, tong 4m

L3

L4:

mov dx, [bx]
and dx, dx
Js L4 ;jns
add ax, dx
add bx,2
loop L3

Tinh téng chén, tong 1¢

L3

L4:

mov dx, [bx]
shr dx, 1
jc L4 ;jnc
add ax, [bx]
add bx,2
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loop L3

Bai 6: S nguyén to

C:\BT>edit
INCLUDE

snt.asm
libl.asm

.MODEL small
STACK 100h

.DATA
M1
M2
M3
M4
M35
SO

.CODE

PS:

db 13,10, ¢ Hay vao so gioi han: $’

db 13,10, ‘Cac so nguyen to vao tu 2 denL__1 §’
db ‘L_l1la:§

db L1 L_J§

db 13,10, “ Co tiep tuc CT (C/K): $

dw

mov ax, (@data

mov ds, ax

clrscr

Hienstring Ml

cal VAO SO N

mov bx,ax ;bx =so gioi han
Hienstring M2

call HIEN SO N
Hienstring M3

mov 1,0

L1:

nc so

mov ax, so

cmp ax, bx

ja KT : s0 sanh dua ra két thiic
mov cx,ax

shr ax,1 ;cx=s0/2

L2:

HIEN:

KT:

cmp  cx, 2
jb HIEN
xor dx, dx
div  cx
and dx, dx
jz L1

mov ax, so
loop L2

Call HIEN SO N
Hienstring M4
jmp LI

Hienstring M5
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mov ah,1
int 21h
cmp al, ‘¢’
jne  Exit
jmp PS
Exit:
mov ah,4ch
nt 21h
Include lib2.asm
END PS

1.9. Chuwong trinh da tép
1.9.1. Y nghia

Cho phép nhiéu ngudi cung tham gia viét 1 chuong trinh 16n.
Lam sao cac nhan dung chung(tén bién nhé, tén chuong trinh con) phai hiéu nhau. Dé
giai quyét van dé nay chuong trinh dich ASM c¢ trang bi hai directive d6 1a PUBLIC
(cho phép) va EXTRN(xin phép)
1.9.2. Directive PUBLIC

Chtrc ning: bao cho chuong trinh dich ASM biét module(tép) nay cho phép céc tép
khac dugc dung nhitng nhin nao ma khong can xéc 1ap lai.
Cu phap:
PUBLIC Tén nhan
Xac 1ap nhan
- Nhin 12 tén bién
.DATA
PUBLIC Tén bién
Khai bao bién
Vi du:
.DATA
PUBLIC x.,y
x db?
y dw?
- Nhan la tén chwong trinh con
.CODE
PUBLIC Tén chuong trinh con
Tén chuong trinh con PROC

RET
Tén chuong trinh con ENDP
1.9.3. Directive EXTRN
Chtrc nang: bao cho chuong trinh dich ASM biét tép nay xin phép dung cac nhin ma
cac modul khéc da xac 1ap va cho phép.
Cu phap:
EXTRN Tén nhan: Kiéu
- V6i nhan 14 bién nho
.DATA
EXTRN Tén bién: Kiéu PUBLIC
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BYTE db
WORD dw
DWORD dd

Vi du:
.DATA
EXTRN X:BYTE, Y:WORD
- Nhan la tén chuong trinh con
.CODE
EXTRN Tén chuong trinh con:PROC

Vidu: n!
Anh A (gtl.asm) n, EV, GT
- Nhan n , PUBLIC, EXTRN, EXTRN
- Goi chuong trinh con tinh n! (do B viét)
- Hién két qua
Anh B(gt2.asm): Viét chuong trinh con tinh n! n, FV, GT
EXTRN, PUBLIC, PUBLIC
Viét CT

C:\BT>edit gtl.asm
Include libl.asm
.MODEL  small
STACK 100h
.DATA
M1 db 13,10, - Hay vaoson: §’
M2 db 13,10, ¢ Giai thua cual_1$’
M3 db,‘L_Jla:$§
M4  db 13,10, ¢ Co tiep tuc CT (C/K): §’

PUBLIC n
n dw ?
EXTRN FV:Word
.CODE

EXTRN Factorial:PROC
PS: mov ax, @data
mov ds, ax

clrser

Hienstring M1
call VAO SO N
mov n, ax
Hienstring M2
call HIEN SO N
Hienstring M3
call Factorial
mov ax, FV
call Hien so N
Hienstring M4
mov ah,l
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int 21h

cmp al,’¢’

jne  exit

jmp PS
Exit:

mov ah.,4ch

int 21h

Inculde lib2.asm

END PS

C:\BT>edit gt2.asm

.MODEL small

.DATA
EXTRN n:Word
PUBLIC
FV dw ?
FAC dw ?
.CODE

PUBLIC Factorial
Factorial PROC
mov FV,1
mov FV,2
mov cx,n
cmp  cX, 2
jb L2
dec cx
LI:
mov ax, FV
mul FAC
mov FV, ax
inc  FAC
loop L1
L2:
ret
Factorial ENDP
END
1.9.4. Cach dich va lién két
Budc 1: Dich tung tép .asm sang .obj
VD: C:\BT>tasm gtl.asm <« —> gtl.obj
C:\BT>tasm gt2.asm « — gt2.0bj
Budc 2: GOp cac tép .obj thanh 1 tép .exe
Cu phap:
tlink tepl +tep2 + ....+ tepn <« — tepl.exe
VD: C:\BT>tlink  gtl.asm + gt2.asm « — gtl.exe
Chu y: Khi khai bao directive diéu khién segment dang chuan cho chwong trinh da tép.

Tepl.asm Tep2.asm
Data segment PUBLIC Data segment PUBLIC
PUBLIC n EXTRN n:Wod
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n dw ?
Data ends Data ends

1.10. Bién hdn hop : Directive STRUC, RECORD va UNION
1.10.1 Céu triic STRUC
Y nghia: xac lap 1 kiéu khai bao trong dé cac thanh phan c6 thé khac kiéu nhau.
Cu phap
- X4c 1ap kiéu khai bao méi
Tén ciutric ~ STRUC
Céc thanh phan
Tén cautraic ~ ENDS
Vi du:
Person = STRUC
Name db 60 dup(?)
Age db ?
Income dw ?
Person ENDS

Khai bao bién vira xac lap

Sau khi 1 cu trac duge xac 1ap thi tén cua cAu tric tré thanh 1 kiéu khai bao bién.
.DATA

US president person<’G.BUSH’, 64, 20000>

X dw ?

1.10.2 Directive UNION
Y nghia: Xac lap 1 kiéu khai bao bién dung chung ving nhd RAM.
Giai thich

.DATA
X d ?
y dw ?

St dung 1 phan hard dish dé lwu lai gia tri ctia bién.

1.11. Xay dung chwong trinh Assembly dé dwgc tép thwe hién dang .COM
1.11.1 Sw khac nhau chwong trinh dang COM va EXE
- Chwong trinh dang .COM
Tt ca code, data , stack déu nam trong 1 segment

- Chuwong trinh dang .EXE

Code, data , stack nam trén céac segment khac nhau.
1.11.2 Lam thé néo d@é cé dwoc chwong trinh dang .COM
- Ttr DOS Ver5.0 tré vé trudce: co 1 chuong trinh EXE2BIN.EXE dung dé chuyén 1
tep .EXE sang >COM
- Ttr DOS Ver6.0 dén cac phién ban sau nay: khong c6 tép EXE2BIN.EXE nén phai
viét chuong trinh ASM c¢6 dang dac biét dé sau khi dich, lién két dé chuyén sang
.COM
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1.11.3 Ciéc vin dé cin luu y

- Directive ORG 100h
s Code segment.
CR 0000 EXE
23:100h ZOk
- Khai bdo bién

Vi chuong trinh dang .COM chi c6 1 segment va d6 1a code segment. Vay khai

bao bién ¢ dau? Khai bdo bién ¢ code segment va dugc tién hanh nhu sau:

.CODE

Nhan Chuong trinh [ yjmp Nhan khac
Khai béo bién
Nhan khac]

- Tré vé DOS

(EXE + .COM)

mov ah, 4ch
int 21h

(.COM)

int 20h

1.11.4 Dang thwong théy 1 chwong trinh ASM dé dwoc dang COM

(Khai bao Macro, Struc, Union)

Cac Directive diéu khién segment

'

Dang don gidn Dang chuan
.MODEL tiny Code segment
.CODE ORG 100h
ORG 100h
Nhan CT: Assume cs:code, ds:code, ss:code
[jmp Nhan khac Nhan CT:
Khai bao bién [imp Nhin khac
Nhian khéc] Khai bao bién
Nhan khac]
Than CT chinh
Than CT chinh
int 20h
[ Cac CT con] int  20h
END Nhan CT [ Cac CT con

code ends
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| | END Nhin CT

Chu y : khi dich ta dung I¢nh tlink/t dé dich sang dang .COM
Bai tap
Bai 1: Chia 2 s nguyén trong d6 sb bi chia 1a s nguyén, s chia 1 nguyén duong.

Vaosobichia: 44—
Vao 20 chia g |

Thuong s g
o tep tue CT (CHD?

C:\BT>edit chia.asm

INCLUDE libl.asm

.MODEL small

STACK 100h

.DATA
M1 db 13,10, ¢ Hay vao so bi chia: $’
M2 db 13,10,  Hay vao so chia: $’
M3 db 13,10, ¢ Thuong la: §’
M4 db ‘L_1:%

M5 db‘§
M6 db 13,10, ‘ Co tiep tuc CT (C/K): §’
.CODE

PS:
mov ax, (@data
mov ds, ax
clrser
Hienstring M1
mov bx,ax ;bx =so gioi han
Hienstring M2
cal VAO SO N
xchg ax, bx

Hienstring M3
and ax, ax ; kiém tra c6 phai 1a s an hay ko?

jns L1
Hienstring M4
Neg dx

L1:
xor dx, ax
div  bx
call HIEN SO N
and dx, dx
jz KT
Hienstring M5
mov cx, 2
mov si, 10

L2:

mov ax, dx
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Dang

div dx

call HIEN SO N
and dx, dx

jz KT

loop L2

KT:

Exit:

.COM

C:\BT>edit

Include

.MODEL

.Code

PS:

org

Start:

Hienstring M5
mov ah,1

int 21h

cmp al,’c’

jne  Exit

jmp PS

mov ah,4ch
int 21h
Inculde
END PS

lib2.asm

chiacom.asm

libl.asm

tiny
100h

Jmp  Start
M1db 13,10, ¢ Hay vao so bi chia: $’
M2db 13,10, < Hay vao so chia: §’
M3db 13,10, ¢ Thuong la: $’
M4db ‘L_I:§
M5db ¢ §
M6db 13,10, © Co tiep tuc CT (C/K): $’

Clrscr

Hienstring M1

mov bx,ax ;bx = so gioi han
Hienstring M2

call VAO SO N

xchg ax, bx

Hienstring M3

and ax, ax ; kiém tra cé phdi la so dn hay ko?
jnsLl1

Hienstring M4

Neg dx

Ll:

dx, ax
bx

xor
div
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call HIEN SO N
and dx, dx
Jjz KT
Hienstring M5
mov c¢x, 2
mov si, 10
L2:
mov ax, dx
div  dx
call HIEN SO N
and dx, dx
jz KT
loop L2
KT:
Hienstring M5
mov ah,l
int 21h
cmp al,’c’
jne  exit
jmp PS
Exit:
int 20h
Include lib2.asm
END PS
N N

Bai 2: Tinhtong > —i=-> i
=1

i i=1

Khi chay chuong trinh yéu cau:

Nhap so n: 3 —

Tongso tu-1 den-3 la: 4=
C o tiep tue chinong trinh (807

C:\BT>edit sum.asm
Dang .EXE
INCLUDE libl.asm
Stack segment
Db  100h dup(?)
Stack ends
Data segment
M1 db 13,10, * Nhapson: §’
M2 db 13,10, ‘Tongtu-1den- :$’
M3 db ‘L_lla:$
M4  db 13,10, ¢ Co tiep tuc CT (C/K): §’
Data ends
Code segment
Assume cs:code, ds: data, ss: stack
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PS:
mov ax, data
mov ds, ax
clrscr
Hienstring M1
cal VAO SO N
Hienstring M2
call HIEN SO N
Hienstring M3
mov cX,ax
dec cx
LI:
add ax,cx
loop L1
regax
call HIEN SO N
Hienstring M4
mov ah, 1
int 21h
cmp al, ‘¢’
jne  Exit
jmp PS
Exit:
mov ah,4ch
int 21h
Inculde lib2.asm
Code end
END PS
Dang >COM
C:\BT>edit sumcom.asm
Include libl.asm

.MODEL tiny
.Code segment
org  100h
assume cs:code, ds: data, ss: stack
PS:
Jmp  Start
M1 db 13,10, * Nhapson: §’
M2 db 13,10, ‘Tongtu-1den- :§’
M3  db_ la:$’
M4  db 13,10, ‘ Co tiep tuc CT (C/K): §’
Start:

clrser
Hienstring M1
call VAO SO N
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Hienstring M2
call HIEN SO N
Hienstring M3
mov cx,ax
dec cx

LI:
add ax,cx
loop L1
regax
call HIEN SO N
Hienstring M4

mov ah, 1
int 21h
cmp al, ‘¢’
jne  Exit
jmp PS
Exit:
int 20h
Include lib2.asm
Code ends
END PS

Chu y: dung tlink/t

Mot so lwu y khi sir dung thanh ghi thay cho bién nhé
- Nguyén tic chung: cd ging sit dung thanh ghi thay cho bién nhd trong truong
hop c6 thé, chuong trinh s& chay nhanh hon.
- Céc loai bién: bién xau va bién truong s6 (khong dwoc ding thanh ghi), bién sb
(db, dw) dung thanh ghi dugc (dd, dp, dt: khong dung).
- Céc thanh ghi c6 thé dung thay biién nhd AX(ah, al), CX, BX, SI, DI, BP.
- Céc thanh ghi khong duoc phép thay bién nhé: CS, DS, SS, IP, SP, FLAG
- Thanh ghi AX: c6 thé dimg 1am toan hang cho hau hét cac 1énh ASM. Ngoai 1¢
1am to4n hang 4n trong cac 1énh MUL/IMUL va DIV/IDIV.
Vi du:
mul bx ; ax*bx —» dx: ax
Trong cac 1énh IN/OUT chi c6 al co thé thuc hién hai 1énh nay, khong c6 thanh
ghi nao thay thé dugc.
IN al, dja chi cong
OUT dia chi céng, al/ax
- Thanh ghi BX giéng nhu AX ngoai trir
Nguoi lap trinh c¢6 thé dung bx 1am con tré offset (SI/DI)
Vidu: lea bx,a
- Thanh ghi CX : chi sb cta 1énh loop, trong cac 1énh dich, quay véi s6 lan 16n
hon hodc bang 2.
sar - _ mov clcx, 4
sar ax, cl/cx
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Thanh ghi DX
Ngoai 1&: Toan hang 4n mul/imul va div/idiv, dja chi cong khi > 256
Vi du: dia chi cong COM1 1a 378h

IN-AT378h _ mov dx,378h

~ in  al/ax
Thanh ghi SI,DI
Ngoai 1€: La con tré offset trong cac I¢nh lam viéc véi xau. Nguoi 1ap trinh
ASM c6 thé dung SI, DI 1am dia chi offset ctia bién nhé
Thanh ghi BP
Ngoai 1&: 1am con tré offset ctia stack khi lién két ngon ngir bac cao voi ASM
khi ham c6 doi.
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Chwong 2: LIEN KET CAC NGON NGU BAC CAO VOI ASM

Muc dich: Tan dung stc manh cta cac ngdn ngit bac cao va tdc d6 cua ASM.
Cdch lién két: Bat ky mot ngdn ngit bac cao nao lién két voi ASM déu phai tuan theo 2
cach sau:
Céch 1: Inline Assembly.
cach 2: Viét tach tép clia ngdn ngit bac cao va tép cia ASM
2.1 Lién két Pascal véi ASM
2.1.1 Inline ASM
Co ché: Cheén khéi 1énh ASM vao chuong trinh duogc viét bang Pascal.
Cu phap:
Cac cau lénh Pascal
ASM
cac cau lénh ASM
end;
Cac cau 1énh Pascal
Vi du: So sanh 2 sb va hién sb 1én hon ra man hinh.
SS.Pas
Uses crt;
Label LI
Var
sl,s2 :Integer;
Begin
clrser;
write (‘nhap so thu nhat : °); readin(sl);
write (‘nhap so thu hai : °);  readin(s2);
ASM
mov ax,sl
mov  bx,s2
cmp  ax,bx
Jjg U
xchg ax,bx

[1:
mov sl,ax
end;
write (‘So lon hon la : °, s1:5);
readin,
end.
Cach dich va lién két:
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C\
|
TP
\ 2 N L4
BIN LIB INCLUDE

TP.exe: DPay la chuong trinh dich cua TP véi cac tuy chon dugc xac 1ap boi menu
options.

TPC.exe: Day la chuong trinh dich cua TP véi céc tuy chon dugc xac 1ap trén dong
Iénh dich.

Cu phap: tpc —ml —Ic:\tp\include —Lc:\tp\lib ss
Uu diém: Rat dé lién két va viét.
Nhuoc diém: Cac 1énh ASM duoc dich nhd boi chuong trinh dich cua TP c6 sai sét.
2.1.2 Viét tich bigt tép ngén ngiv Pascal va tép ASM
Céc van d& nay sinh can giai quyét: c6 4 van dé
Van dé 1: Da tép do d6 phai khai bdo PUBLIC va EXTRN véi cac nhin dung chung.
Khdi bao Pascal:
Bit ké mot khai bao nao cta Pascal déu 1a Public do d6 khong can phai khai béo
tuong minh public.
Véi cic nhan 12 bién nhé thi Pascal luon gianh 1iy dé khai bao Public
Véi cac nhan 1 tén chuong trinh con thi ASM viét chuwong trinh con nén Pascal s&
st dung chuong trinh con -> Pascal phai xin phép str dung nhu sau:
e Chuong trinh con 1 tha tuc: Procedure tén_thu_tuc [d6i]; external;
e Chuong trinh con 12 ham: Function tén_ham [d6i]: Kiéu; external;
Khai bao cua ASM:
Gidng nhu da tép thuan tuy ASM
e Vé&inhan la tén bién nhé:
Data extrn tén_bién_nhé : kiéu

Kiéu cia ASM TP
Byte Char
Word Integer
DWord Real
e V6inhan la tén chuong trinh con :
.Code
Public tén chuong trinh con
tén_chuong_ trinh con Proc
Ret
tén_chuong trinh con endp

58 Chuwong 2- Lién ket ngon ngit bdac cao voi ASM



Bé mén Cong nghé diéu khién tir dong Gidao trinh hop ngir

Van dé 2: Van d¢ near/far cia chuong trinh con
Quy dinh chung cua chuong trinh dich TP

- Néu chuong trinh con cung nam trén 1 tép v6i chuong trinh chinh hodc
chuong trinh con nam & phan implementation ctua Unit thi chuong trinh con do 1a
near.

- Néu chuong trinh con nam ¢ phan Interface ciia Unit thi chuwong trinh d6 1a
far.

Ngoai lé:

- Directive {$F"}: Bao cho chuong trinh dich TP biét chuong trinh con nio
nam sau Directive {$F"} 1a far.

- Directive {$F}: Bdo cho chuong trinh dich cua TP biét nhitng chwong trinh
con nao nam sau Directive {$F }phai tudn thu quy dinh chung cua chuong trinh
dich TP

Vén dé 3: Cach chuong trinh dich TP tim tép dé lién két:
Directive {$L}
Cu phap : {$L tén_t&p [.obj]}
Vin dé 4: Tén ham ASM mang gia tri quay vé
Mudn tén ham ASM mang gia tri quay vé dang 2 byte phai dit gia tri d6 vao thanh
ghi Ax trude khi c6 [énh Ret.
Mudn tén ham mang gia tri 4 bytes thi phai dat gid tri d6 vao thanh ghi DX:AX
trudc khi c6 1€nh Ret.
Nhan xét:
Nguoi viét Pascal quan tam dénvan de: 1, 2, 3.
Nguoi viét ASM quan tam dén van dé: 1, 4.
Phuong phap 1: Chwong trinh con khong ddi. Chuyén giao tham sb thong qua
khai bao bién toan cuc.
Viduy: Tinha"
vd1.pas
- Nhapgiatria,n
- Goi chuong trinh con tinh a" do asm viét
- Hién két qua.
vd2.asm: chuong trinh tinh a”
vdl.pas
Uses crt;
Var
a,n: Integer
($F"}
function a_mu_n: integer; external;
{$Lvd2 [.obj]}
{$F}
Begin
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clrserl;

writeln(* Chuong trinh tinh a mu n !);

write (‘Nhap so a: °); readln(a);

write (‘Nhap so n: ’); readin(n),’

write (a, ‘luy thua ", n, la:’,a mu n:5);
readln,
End.

vd2.asm

.model large

.data

EXTRN a:word, n:word
.code

Publica mu_n

a_mu_n proc

mov bx,a
mov cx,n
mov ax,1

and c¢x,cx

jz kt

lap:

imul  bx

loop lap

kt:

ret

a mu n endp

end

Cach dich va lién két

bl: Dich tép .asm sang .obj

clasm>tasmvd2  -> vd2.obj

b2: Dich .pas va lién két

C:\asm>tpc —ml vd1-> vdl.exe
Phuong phap 2: Chwong trinh con c6 d6i. Chuyén giao tham sb théng qua Stack

Nguyéen ly:Ching ta déu biét chuong trinh con khong ASM khong co6 dbi. Tuy
nhién khi lién két Pascal voi ASM thi Pascal gia thi€t chuong trinh con ASM ¢6 doi.
SO lugng doi va ki€u doi do Pascal gia thiét. Vi gia thiét d6 khi goi chuong trinh con,
Pascal phai dua tham so thuc vao Stack (theo chiéu tir trdi qua phai).

Coché: function test(bl:integer, b2:integer, b3: integer): integer; external;

test (a,b,c)
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Budcl: Tham s thuc dua vao Stack theo chiéu tir phai qua trai
Budc 2: Dia chi 1énh tiép theo dua vao Stack (4 byte)

Buoc 3: HE diéu hanh dua dia chi dau cta chuong trinh con ASM vao CS:IP ->
chuyén sang chuong trinh con .

.model large
.code
Public test
Test  Proc
Push bp
mov bp,sp
Than chuong trinh con ASM
pop bp r 4 7
ret n ; nla so lugng byte ma tham s6 thuc chiém trong Stack.
Test endp
Vidy: Tinh a" dbi véi ham c6 dbi
It].pas
Uses crt;
Var a,n : integer,
[SF"}
function lt( bl: integer, n2: integer). Integer, External;
{SL 112}
{8F}
Begin
clrser;
write(‘Nhap so a: ’); readln(a),
write (‘Nhap so n: °); readln(n);
write (‘ket qua la: ’lt(a,n): 5);
readln,
End.
lt2.asm
.model large
.code
Publiclt
It  Proc
push bp
mov  bp,sp
mov  bx,[bp + 8]
mov  cx,[bp + 6]
mov ax, 1
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and cx,cx
jz kt
lap:
imul  bx
loop lap
kt:
pop bp
ret 4
It endp
end
Dich nhu sau:
Tasm 1t2 -> It.obj
Tcp—ml It1  ->Itl.exe
Bai tip: Trung binh cong 2 s6
Cdchl:Ham khong dbi
TBC.asm
Uses crt;
Varsl,s2, flag : Integer;
($F"}
function tb(): Integer, external;
{SL thc2}
{SF)
Begin
clrser;
flag :=0;
Write (* Nhap so thu nhat: °); readin(sl);
Write( Nhap so thu hai: °);  readln(s2);
Write(* Trung binh cong 2 so la: °, 0.5*flag + th:5);
readln,
End.
tbc2.asm
.model large
.data
extrn sl: word, s2: word, flag: word
.code
public tb
tb proc
mov ax,sl

mov bx,s2
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add ax,bx
sar ax,l
jncll
mov  flag, 1
Ll: ret
th end
End
Céch 2: Ham c6 3 doi
TBC.asm
Uses crt;
Varsl,s2, flag : Integer;,
(SF")
function tb(f:integer, nl: integer, n2:Integer): Integer, external;
{SL thc2}
{$F}
Begin
clrser;
flag := 0;
Write (* Nhap so thu nhat: °); readln(sl);
Write(* Nhap so thu hai: °);  readln(s2);
Write(* Trung binh cong 2 so la: °, 0.5*flag + tb(flag,s1,s2):5),
readin,
End.
tbc2.asm
.model large
.code
public tb
tb proc
push bp
mov  bp,sp
mov  ax,{bp+8}
mov  bx,{bp+6}

add ax,bx

sar ax,l

jncll

mov cx, 1

mov  {bp + 10},cx
Ll:

pop bp
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ret 6
tb end
End
Bai tdp 1: Tinh tong cta diy s nguyén
Trong do: Pascal
e Nhién sb lugng cac thanh phan
e Nhin cac sb ciia mang
e Hién cic s6 clia mang ra man hinh
e  Goi ctc tinh tong do ASM tinh
e Hién tong
ASM: Viét chuong trinh con tinh tong
Giai
Viét mot chwong trinh pascal T1.pas
uses  crt;
label LI,
type  //cho phep khai bdo xdc Idp kiéu khai bdo bién méi
m = array [1..100] of Integer;,
Var
sltp, i: Integer;
a: m;
tl: char;
{SF") //béo ham xdp khai bdo la far
function sum(mang:m, n:integer): Integer // do ASM thuc hién

{SL T2} //ham d6 nam o file T2.obj

{$F} //ede ham dimg sau theo chudn P
Begin

Li:

clrscr;

Write (‘nhap so thanh phan sltp = *: );  readln(sltp);
write(‘nhap vao day cua cac thanh phan’);
forI:=1tosltp do begin
write (‘a[’,1,’]="); readin(afi]),
end

write (* Day so vua nhap vao la:’);

for I:= 1 to sltp do write(afi], * °);

writeln;

write(‘co tiep tuc khong C/K ? °);
tl := readkey;
if (tI="c’) then gotoLl;
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readln;
END.
T2.ASM
.Model large
.code
public sum

sumproc //a: d/c cuar a0 dc dua vao stack mat 4 byte do offset+seg, cat vaof theo
//chieu tu trai qua phai,

push bp
mov  bp,sp
mov  cx,[bp+6]
les bx,[bp+8]
/ay 2 byte dua vao BX va 2 byte tiep theo vao ES

xXor ax,ax

lap:

add ax,es:[bx]

add bx,2

loop lap

pop bp

ret 6 //tra lai 6 byte 4 byte cho a, 2 byte cho sltp
end

Dich va lién két:
bl: Dich ASM sang .OBJ
c:\tuan t2 -> T2.0bj
T2.0bj ndm & {$L T2}.
b2: Dich va lién két P
c:\tuan>tpc —-ml t1 ->tl.exe
Str dung directive ARG
Ly do: cho phép nguoi viét chuong trinh con ASM (trong truong hop co dbi) viét
ding chuong trinh con ma khong biét cau truc cua Stack.
Cu phap: tén chuong trinh con PROC
ARG tén dbi : kiéu = Retbytes  (tén ddi dugc xip xép tir phai sang trai)
Bai tip 2: Tinh tong cip so cong khi biét n, d, ul
Pascal:  cscl.pas
Uses crt;
Var n,d,ul :Integer;
($F"}
function csc(nl: integer, n2: integer, n3: integer ):integer; external;
{SL csc2}) //tim & tép csc2.0bj, khong cé dwong dan thi ¢ thu muc hién hanh
{$F} //bdo theo chuan P
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Begin

write (‘nhap vao n = °); readln(n);
write(‘nhap vao d =), readln(d),
write(‘nhap vao ul =), readln(d),

write( ‘tong cap so cong =, csc(n,d,u):5);
End.

Viet ASM: csc2.asm (khong dung directive)
cachl:
.model large
.code

public csc
csc proc
push bp SP

BP

mov  bp,cs
mov  ax,[bp+6]
mov  bx,[bp+8] SP

2/4 bytes

mov  cx,[bp+10]
mov  dx,ax

dec cx

lap:

add  dx,bx

add  ax,dx

loop lap
pop bp

ret 6

csc endp
end

cach2:
.model large
.code

public csc
csc proc
ARG n3:word, n2:word, nl:word= Retbytes
push bp
movbp,cs
movax,n3
movbx,n2
movex,nl

movdx,ax

BP
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dec cx
lap:
add dx,bx
add ax,dx
loop lap
pop bp
ret Retbytes
csc endp
end
2.2Lién két c/c”" v6i ASM
2.2.1. Inline Assembly
Co ché: Cheén khéi 1énh ASM vao chuong trinh dugc viét bang C/C*
Cu phap:
Cac cau lénh C
ASM lénh ASM
ASM 1énh ASM
ASM 1énh ASM
Cac cau lénh C
hodac cach khac:
Cac cau lénh C
ASM { // dau ngodc phai cing mot dong
khéi 1énh ASM
h
Céc cau lénh C
Vidu Tinh Tong 2 sé nguyén
Tong.C
#include <stdio.h>
#include <conio.h>
int sl,s2
Void Main(void) //néu ham f{) khong c6 gid tri trd vé thi ct sé mdc dinh la int
{
clrscr();
printf (“\n nhap vao so thu nhat : ); scanf(*“%d”, &sl);
printf (“\n nhap vao so thu hai : ”);  scanf(“%d”,&s2);
//néu khéng cé format thi khéng béo 16i va ciing khéng hién ra man hinh
ASM
mov ax,sl
mov  bx,s2
mov  ax,bx
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mov sl,ax

/

printf (“\n tong cua hai so la %d ", s1);

getch();

} r

Dich va lién két :

Gia st chiing ta cat giit file trong thu muc ASM
C:\ASM>tcc —ms —IC:\tc\include —LC:\tc\lib tong.c

//phan trén ¢6 thé dich dugc néu chung ta da khai bao trong Autobat thi bat ¢l & dau
cung goi dugc tcc. con khong chiing ta phai viét nhu sau:
CNASM>c:\tc\bin\tcec —ms —IC:\tc\include —LC:\tc\lib tong.c

wd:  DElién két

Nhuroe diém:

e Khdilénh ASM duoc dich nhd bai TC -> khong chuén
e Khong cho phép co nhan nhay trong khéi 1énh ASM duoc chén
vao C -> khoi 1€nh chén vao khong linh hoat va khong manh.

2.2.2 Viét tach bigt C/C™ va tép ASM

Mot sb van dé nay sinh can giai quyét khi viét tach biét, co 3 van dé

Vin dél: (da tép)

Chung ta phai lién két cac file v6i nhau do d6 chung ta phai khai bao Public va
External vé1 cdc nhan dung chung.

Khai bao trong C/C""

PUBLIC: Bt ky mot khai bdo nao ciia C/C++ déu la Public, nén khong can khai
bado tuong minh. V&1 nhan 1a bién nhé cho phép ASM khai bao Public va ¢/c++ xin
phép duoc dung

cu phap:
Extern  kiéu tén bién ASM
char db
Int dw
float dd
EXTERNAL: Khai bao dé dugc phép dung chuong trinh con cia ASM
Extern  kiéu tén ham ([d6i]);

Khai bdo ciia ASM: Gidng nhw da tép thudn tuy

Vian dé 2

Ngudi viét ASM phai thém d:Qiu “_’ vao trudce cac nhan dung chung voi C/C++ va
thém & moi noi ma nhan do6 xuat hién. vi dung C khi dich cdc nhan ¢ ngoai né déu
thém ° ’ vao trudc nhan.

Van dé 3 Tén ham ASM mang gié tri quay vé AX, DX:AX tuong (mg 2,4 byte
Phwong phap 1 (Ham khéong ddi)

Chung ta phai chuyén giao tham s thong qua bién toan cuc
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Vidu Tinh giai thura cia n!
C: Nhap n; Goi chuong trinh con tinh n! do ASM tinh; Hién két qua
ASM: Viét chuong trinh con tinh n!

gtnl.c

#include <stdio.h>

#include <conio.h>

int n

extern int gt();
Void main(void)

{

clrscr();

printf(“\n Nhap vaon = ");
printf(“\n %d Giai thua la : %d”,n, gt():5);

getch();
}

scanf(“%n”, &n);

// bién toan cuc s& cat trong Data, bién cuc bo cét trong Stack, static bién cuc bo cét

trong Data
gtn2.asm
.model small/large

.data

extrn _n: Word

a dw?
b dw?
.code

public gt
_ gt proc
mov a,l

mov b2

mov c¢x, n

cmp  cx
jb exit
dec cx
lap:

mov  ax,a
mul b
mov  a,ax
inch
loop lap
exit:

//-ms/-ml
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mov  ax,a
ret

_gt endp

end

Dich lién két file

tcc ms/ml Ie:\tc\include —Lc:\tc\lib gtnl gtn2.asm  -> gtnl.exe.
Phwong phap 2 (Ham cé dbi)
Ham c6 ddi thi chuong trinh phai chuyén giao tham s thong qua Stack.

Ly do: Chiing ta biét chuong trinh con thuan tuy ASM khong c6 doi. tuy nhién khi
C/C++ lién két voi ASM thi né gia thiét chuong trinh con ASM ¢6 doi. So lugng doi,
kiéu d61 do C/C++ giai thit va voi nhimg gia thiét do thi chuong trinh con ASM.
C/C++ dua tham s6 thyc vao Stack va nguoi viét chuong trinh con ASM phai vao
Stack lay gia tri do.

Giai thich
extern int test (int nl, int n2, int n3);
Void main (void)
{
int a,b,c
test (a,b,c);

h

co 5 budc :
.model small
[.data]

.code

public test

_test proc

push bp

mov  bp,sp

cac lénh ASM

pop bp

ret

_test endp

end

Bai tdp 3 tinh n! ham cé 1 doi

gtnl.c

#include <stdio.h>
#include <conio.h>

int n
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extern int gt(int i);

Void main(void)

{

clrscr();
printf(“\n Nhap vaon = 7); scanf(“%n”’, &n);
printf(“\n %d Giai thua la : %d”’,n , gt(n):5);
getch();

}

gtn2.asm
.model small/large //-ms/-ml
.data
a dw?
b dw?
.code
public gt
_ gt proc
push bp
mov  bp,sp
mov a,l
mov b2

mov cx, n

cmp  cx
jb exit
dec cx
lap:

mov  ax,a
mul b
mov  a,ax
incb
loop lap
exit:

mov  ax,a
pop bp
ret

_gt endp
end

Bai tip 4 Tinh trung binh cong 2 sé nguyén
Cdch 1: Ham khong c6 d6i

- S1,S2, flag 14 c4c bién toan cyc.
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- Tén Ham ASM -> trung binh cOng lam tron dudi.
TBC1.C
#include <stdio.h>
#include <conio.h>
int sl,s2,flag = 0;
extern int the();
Void main(Void)
{
Printf (“\n nhap vao sothu 1 : ”);  scanf(“%d”,&sl),
Printf (“\n nhap vao sothu 2 : ”);  scanf(“%d”,&s2),
printf( “\n Trung binh cong cua 2 so nguyen la: %d”, thc()+0.5*flag);

getch();
/

// chu y ngdn ngr C phan biét chit hoa va chir thuong.

TBC2.ASM

.model small

.data

extrn _s: Word, s2: Word, flag: Word
.code

public thc

_thc  proc

mov ax, sl

mov  bx, s2

add ax,bx
sarax, 1

jnc exit

mov cx,1
mov _flag,cx
exit:

ret

_thc endp
end

Cach 2:

- sl,s2 la bién cuc bo > trong Stack
- flag 14 bién toan cuc
- ham tinh trung binh cong la lam tron dudi.
TBCI1.C
#include <stdio.h>

#include <conio.h>
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int flag = 0;
extern int the(int nl, int n2);
Void main(Void)

{

int s1,52;

Printf (“\n nhap vao sothu 1l : ”);  scanf(“%d”,&sl);
Printf (“\n nhap vao sothu 2 : ”);  scanf(“%d”,&s2);
printf( “\n Trung binh cong cua 2 so nguyen la: %d”, tbc()+0.5*flag),

getch();
/
TBC2.ASM
.model small
.data
extrn flag: Word
.code SP > <BP
public _thc SP > BP
_thc  proc
push bp Sp
mov  bp,sp > 0
mov  ax,[bp+4] T
mov  bx,[pb+6] nl
add ax,bx
sarax, |
jnc exit
mov cx, 1
mov _flag,cx
exit:
pop  bp
ret
_thc endp
end

Bai tdp 5: Sap xép diy sb theo chiéu ting dan.

C:

Nhan s6 lugng thanh phr;in

Nhan céc s6 dua vao mot mang

Hién céc s6 ctia mang ra man hinh

Goi chuong trinh con sip xép do ASM viét

Hién céc s6 da xap xép

ASM: Viét chuong trinh con sdp xép diy sd.
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Giai

#include<stdio.h>
#include<conio.h>

extern sx(int n, int far* mang),

Void main(void)
{

int sltp, a[100];

clrscr();

printf(“\n Nhap vao sltp = ”);  scanf(“%d”, &sltp),
printf(“\n Nhap vao cac so cua mang”);

for (I=0, [<sltp, [++)

{

printf(“\n a[%d]=",1i);  scanf(“%d”,&a[i]);

/

printf(“\ day so vua nhap vao la”);

for(1=0, I<sltp, I++) printf(“%d ”, a[i]),
sx(sltp,a);

printf(“\ day so da sap xep la”),

for(I=0, I<sltp, I++) printf(“%d ”, a[i]);
getch();

/

sx2. asm
.model small

.code

public sx

_SXx proc

push bp

mov  bp,sp
mov  si, [bp+4]
dec  si

l1:

mov  cx, [bp+4]
les bx,[bp+6]

dec cx
[2:

mov ax,es.[bx]
mov  dx,es:[bx+2]
cmp  ax,dx

jl 13
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mov  es:[bx+2],ax
mov  es:[bx],dx
[3:
add  bx,2
loop 12
dessi
jnell
pop bp
ret
_sx endp
end
chu y: Directive ARG
Caphiap ARG  ténddi Kiéu
/- C nguoc voi P 1a tir trai qua phai
Lién két C++ véi ASM
Gidng C lién két v6i chuong trinh con trir mot van dé tén chwong trinh con ASM.
C:
.code
public _tén chuong trinh con
_tén chuong trinh con proc
cac cau lénh cia ASM
ret
_tén chuong trinh con endp
End
C++:
.code
public @tén chuong trinh con §...
@tén chuong trinh con §...
cac cau lénh ASM
ret
@tén chuong trinh con $...endp
Céc budc:
b1: Viét modul C++ .cpp
b2: Dich tir dudi .cpp ra .asm
tcc —S tén tép.cpp ->tén tép.asm
b3: Hién 1én man hinh tén t&p .asm ( o dong cudi ciing c6 @tén chuong trinh con

$...)
Bai tdp 6: So sanh 2 sb va hién sd bé
SS1.CPP
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#include<iostream.h>

#include<conio.h>

extern int ss(int nl, int n2);

Void main(void)

{

int sl,s2
clrscr();

cout<<’\n nhap so thu nhat: ”; cin>>sl;

cout<<"\n nhap so thu hai @ ”; cin>>s2;
cout<<’\n So be la: ”; << ss(sl,s2);

getch();

/

Sau khi viét song ta dich

tcc —S ssl.cpp

->ssl.asm

Hién ss1.asm 1én man hinh: -> @ss$...

.model small

.code
public
@ss$...
push
mov
mov
mov
cmp
jl 11
xchg
l1:
pop
ret

@ss$...
End.

@ss$...

proc
bp

bp,sp
ax,[bp+4]
bx,[bp+6]

ax,bx

ax,bx

bp

endp
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Chuong 3: LAP TRINH HE THONG

Lap trinh hé thdng thuc chit 1a nghién ciru cac ngit cta hé thong. Chuong nay gdm
6 phan
3.1. Cac buéc khi may tinh khéi dong

Ttr khi bat may dén khi hién thi ~ C:\> thi may tinh lam gi ?

Véi CPU cua intel (hodc 1a hd trg). khi bat may tinh thi ngay lap tic thanh ghi
CS=F000h va thanh ghi IP = FFFOh. Day la dia chi cia ving nhé ROM va may tinh

nhay dén ving ROM BIOS nay, véi byte nay chira md may cua lénh jmp, 2 byte tiép
theo 1a dia chi nhay dén chuong trinh kiém tra dau tién ciia mdy tinh.

. ROM BIOS néu la 2k thi n6 dugc viét bang ASM. Néu 1a 128 K thi bén trong viét
bang ASM bén ngoai viét bang C.
ROM BIOS chira chuong trinh khai dong may tinh va chira chuong trinh con ngat
cua BIOS.
Kiém tra CPU
Kiém tra cac thanh ghi bén trong CPU bang cach lan lugt cho cac gia tri FFFFH,
0000H, 5555H va kiém tra c6 dung khong?
e Néu khong dting man hinh hién thi Fatal Error
e Néu dung kiém tra tiép
Kiém tra cdu hinh toi thiéu ciia mdy tinh: Ban phim
Kiém tra mgt sé linh kién trén mainboard: 8259, 8250, 8237, 8253
Kiém tra checksum ciia ROM BIOS:
Khi sén xuét may tinh thi ROM BIOS duoc nap 2 lan:
Lan I: Nap mé may cua 2 loai chuong trinh. Sau d6 cong tat ca cac byte md may
trén Rom dé tao thanh mot byte checksum ROM BIOS.

Lan 2: Nap byte checksum vao ROM BIOS. Trong chirong trinh kiém tra may tinh
co mot chwong trinh cong lai tat ca cac byte cua ma may trong Bios, duoc 1 byte
checksum hién tho.

So sdanh 2 byte checksum. Néu bang nhau la ZLOA’Z‘, néu khéng bang nhau trén man
hinh hién dong chit checksum error (may tinh van chay binh thuong, néu chay den
vung 1oi thi moi bi anh hwong)

Kiém tra RAM

Cho lan lwot toan b cdc byte cua RAM la cac gia tri FFH, 00H, 55H va kiém tra
dung hay khong?

(Tu Iénh Ctrl + Alt + Del)

Pua dia chi ¢au ciia chuong trinh con phuc vu ngit ctia Bios vio bang vector ngit.

Cap nhat thong tin lién quan dén may tinh dang ding vao ving dit liéu cia ROM
BIOS.

Kiém tra liéu c6 Rom rr}c"r rong lghéng Hién nay, mot s6 card diéu khién I’Zhl:t’ caz:d
man hinh chwa dwgc chudn hod vé phan cirng. Cho nén c6 mot thoa hiép ai viét phan
cung phai viet phan mém diéu khién va nap trén Rom cua card do.

Ngit 19h (int 19h)
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Ldy boot sector vao RAM. Trao quyén cho chirong trinh nam ¢ boot sector.
Lay hai file én vao vimg RAM
Ldy command. com vao RAM (command.com ding dé dich cdc cdu 1énh cia doi
interpreter dung dich ra ma may)
Dich tung cau -> Interpreter
Dich ca mang -> compo...
Ldy [Autoexec.bat]
C:\>
3.2 Phan loai ngit va khai niém
Phan logi ngadt

Ngcft
|
[ I
Ngdt mém Ngdt ciing
[ [
Ngdt hé thong Ngit do user Ngit trong hé thong Ngat ngodi
Bios Dos NMI INT

Mot s6 khdi niém
Ngdt la gi
Ngdt la tam dung chuong trinh dang chay dé chuyén sang chay mot chwong trinh

con phuc vu ngadt. sau khi chay xong chirong trinh con phuc vu ngdt thi tré lai tiép tuc
chay chuong trinh dang do.

Ngit cing

Ngdt citng la ngdt sinh ra do tdc dong ciia cdc linh kién dién tit.

Ngat mém La ngdt kich hoat bang lénh Int n

Bang vector ngit:

Bdng vector ngit:

La ving nhé RAM chita dia chi dau cua tat cd cdc chirong trinh con phuc vu ngdt

cua may tinh. Moi dia chi gom 4 byte.

Do lon:

May tinh ¢6 256 ngdt x 4 = 1024 byte = lkbyte

Vitri: Mot kbye dau tién
Mo6i quan hé sé6 ngdt va dia chi é nhé dau ciia bang vector ngit:

Dia chi 6 nho = n x4

Vidu int 20h -> vi tri cua no la 6 nho 20 +21 la offset, 6 nho 22 + 23 la seg
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3.3 Co ché khi mdt ngit dwoe kich hoat

Chwong trinh con binh thuong

Chuwong trinh con phuc vu ngit

Kich hoat: CALL

Tac dong cua linh kién hodc lénh
INTR

Co che deu co 5 buoc

b1: Tham sé thuc dwa vio Stack

- Puwa flag vao Stack

- Puwa tham so thuc néu co
vao Stack

b2: Pia chi cua lénh tié'p theo vao

Stack

Dia chi cua lénh tié'p theo vao Stack

b3: Hé dwa dia chi dau cua chuong
trinh con vao CS:IP va ré nhanh vao
chuwong trinh con.

HDPH khéng qudn Iy dia chi dau tién
ciia chwong trinh con phuc vu ngdt. Xong
dia chi dau tién cia chwong trinh con
phuc vu ngdt nam trong bdng vector
ngdt. Mdy tinh vdo vi tri twong ing cia
bang vector ngdt. Ldy dia chi ddu
chwong trinh con phuc vy ngdt CS:IP

b4: Thuc hién chuwong trinh con cho
dén khi gap lénh RET, vao Stack ldy dia
chi lénh tiép theo dwa viao CS:IP ->
Quay vé chirong trinh da goi.

Thuc hién than chwong trinh con phuc
vu ngd't cho dén khi gap lenh IRET thi
vdo Stack ldy dia chi lénh tiép theo ->
CS:IP -> Quay vé chuwong trinh da kich
hoat

b5: Tiép tuc chwong trinh dang dé

Vao stack ldy gid tri co -> Flat -> tiép
tuc chuong trinh

3.4. Cac buwéc xac lap ngat

3.4.1. Viét chwong trinh con phuc vu ngit theo yéu cau ciia thudt todn

Cu phap:
tén chwong trinh con phuc vu ngdtProc

O Bdo vé cdc thanh ghi ma chwong trinh con phuc vu ngdt phd vé
0 Cdc lénh ASM theo yéu cau ciia thudt todn
O Hoi phuc cdc thanh ghi ma than chuwong trinh con phuc vu ngdt

pha vo
IRET

tén chwong trinh con phuc vu ngdt Endp

3.4.2. Ldy dia chi ddu ciia chwong trinh con phuc vu ngit va dit vao vi tri twong teng ciia

vector ngat.

Ldy dia chi cua chwong trinh con phuc vu ngcft
Str dung 2 directive d6 1a SEG va OFFSET.

Directive SEG:
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Chirc néing : Ldy dia chi dau segment Iénh ddau cuiia chwong trinh con phuc vu ngat.
Cu phap: SEG tén chuong trinh con phuc vu ngat
Vi du: Mov ax, SEG ténctcpvn
Directive OFFSET
Chure nang: Ldy dia chi dau offset lénh dau cuiia chwong trinh con phuc vu ngd't.
Cu phap: OFFSET tén chuong trinh con phuc vu ngat
Vi du: Mov bx,OFFSET ténctcpvn
Puea dia chi dau ciia ctepvn vdo vi tri twong iing ciia bdng vecter ngdt
Cach1:  Truc tiép
Vi du ta can thiép vao ngat thir 5h
Ctn5 Proc
Ret
Ctn5 endp
cli
xor  ax,ax
mov  ds,ax
mov  ax,offset ctn5
mov  ds:[20],ax
mov  ax,seg ctnj
mov  ds:[22],ax
sti
Cach 2: Gian tiép nhd chirc ning 25h cua ngit int 21h. // tit ca cac ham cta dos déu
trong 21h.
Yéu cau:
ds:dx <- seg:offset dia chi ddu ciia ctcpvn
al 1a sé ngdt
ah <- 25h
int 21h
Vi du:
Ctn5 Proc
Ret
Ctn5 endp
cli
mov  dx,offset ctn5
mov  ax,seg ctnj
mov  ds,ax
mov  al,5h
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mov  ah,25h
int 21h
st
Bai tap:
Hay xéc 1ap ngat bo tac dung ctia phim printscreen.
Mudn in ndi cung ctia man hinh & ché d6 dos ra man hinh ta c6 2 cach
- An phim printscreen.
- Goi ngit int 5h
Co 2 céch lam:
C1: Dung chuong trinh debug dé bé 1ai vector ngit.
bl: Khoi dong debug  c:/asm>debug
b2: Dung lénh D dé hién vecter ngit.
D 0:0 //xem 128 byte dau cua vecto ngit
0:0000 13 16 byte dau cua bang vecto ngit dia chi cia ngit int 0 — int 3
0:0010 13 16 byte dau cua bang vecto ngit dia chi cia ngit int 4 — int 7
Dit liu trong ngat thr 5 14 54 £f 00 f0 -> dia chi 1a f000:ff54
b3: Dung l1énh U dé dich ct tur dang .exe sang .asm

U f000:ff54

diachi mamday Iénh dang goinhd
f000:f54

f000:ffd6 Iret

b4: Dung 1énh E cta debug dé sira dia chi dau c6 trong bang vecto ngit
E 0:0014
54 dé6 7
//cé hai cach dé khoi phuc lai 1a dung 1€nh E hodc khoi dong lai may
C2: Viét chuong trinh dé bé tac dung ctia phim Printscreen
.model
.stack 100h
.code
start:
cli
mov dx,offset ctn
mov ax,seg ctn
mov ds,ax

mov al,5
mov ah,25h
int 21h

sti
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mov ah.,4ch
int 21h

ctn proc

iret

ctn endp

end start

3.5 Vung dir liéu ROM BIOS
Vung dir liéu trong ROM BIOS 1a gi
La viing RAM chika cdc théng tin lién quan dén may tinh dang ding. Cdc théng tin
nay dwoc dwoc cdp nhat vao vung nho nay khi may tinh khoi dong.
Do lon: 256 bytes
Vi tri: ngay sau bang vecto ngdt .

Mot s6 thong tin ciia viing dit lisu ROM BIOS

o 0:400h — 0:407h : Pia chi céng Com (dia chi cua ngoai vi chi co 2

bytes).
0:400h + 401h
0:402h + 403h
0:404h + 405h
0:406h + 407h

Dia chi ciia cong Com 1
Pia chi ciia céng Com 2
Pia chi ciia cong Com 3
Dia chi ciia cong Com 4

o 0:408h — 0:40Fh : Dja chi cia 4 cong LPT
0:408h + 0:409h Pia chi cong LPT 1
0:404h + 0:40Bh Pia chi cong LPT 2
0:40Ch + 0:40Dh  Pja chi cong LPT 3
0:40Eh + 0:40FhPia chi cong LPT 4

o  0:410 + 0:411h: Danh sach thiét bi

0:0410h
* * D 0: khong (31mé‘m
P oA 4 1: C6 6 mém
So lwong 6 mém trir 1 ; o o o
00:1 01:2 10:3 11:4 % ; Bg dong xu Iy FPU
V V' 0: Co; 1: Khong
Loai Card man hinh Co bao nhiéu KRam co thém trén mainboard
11: Mono  #l11: Color 00: 0K  01: 16K 10: 32K 11: 64K
0:411h
DMA:
Y < oy 0: khéng cé
L May tinh cé joystick (card cho choi) 1:Co
0: Khéng c6 "y
¥ o

S6 lrong cong Com

S6 lwong cong Com
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Cach 14y thong tin tir vang dit liéu ROM BIOS.

Dung Debug
D 0:400h

0:400h S& hién 16 byte 1a dia chi ctia 4 cong Com, 4 cong LPT, dia chi chi ¢6 2

byte

0:410h Hai byte dau tién 1a 23h  C5h
Viét chirong trinh

‘Baitapl: Hay viét chirong trinh cho biét mdy tinh ciia ban c¢6 6 mém hay khéng,

néu co thi la bao nhiéu bao nhiéu 6 méem.

Lay dir liéu trong dia chi 0:410h
Ldy dir liéu cua thanh ghi dé

C6 hai cach: Ding ngat int 11h va tw tré ldy

OMEM.ASM
include libl.asm
.model small
.stack 100h

.data

mldb ‘khong c6 6 mém nao! §’
m2db ‘so luong 6 mém la: $°

.code
start:

mov ax,(@data
mov ds,ax

clrscr
int 11h
shral,1
je 11

hienstring m1

jmp  exit

11:

hienstring m2

mov cl,5

shr al,cl
inc al

add al,30h
mov  ah,0eh

int 10h
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exit:

mov ah,1

int 21h

mov ah.,4ch

int 21h

end start

Bai tap 2: Hay viét chwong trinh cho @iét mdy tinh cia ban c6 nhiing cong com nao
hay khong? néu co thi bao nhiéu, cho biét dia chi cong com dang hexa.

Lay dia chi 0:411h cho vdo thanh ghi 8 bit

Tdch 3 bit cho biét s6 lwong ciia cong com and véi OEh

Pia chi cong Com, sé6 heong cong com dwa vao CX, dia chi cong com trong 2 é nhé
0:400h + 401h

COM.ASM
include  libl.asm
_stack segment
db 100h
_stack ends
datasegment
tb1db 10,13,” Khong co cong com nao !$’
tb2db 10,13, S6 lwong cong com la: §’
tb3db 10,13,” Pia chi cong com 1a: $’
tb4db “ $°
dataends
code segment
assume cs:code, ds:data, ss:stack
start:
mov ax,(@data
mov ds,ax

clrscr

int 11h
mov al,ah
and al,0ch
jnzl1
hienstring tb1
jmp  exit
11:
hienstring  tb2
shr al,l
mov cl,al
xor ch,ch

84 Chuong 3- Ldp trinh hé thong



Bo mon Cong nghé diéu khién tw dong

Gidao trinh hop ngir

add al,30h
mov ah,0Och
int 10h

hienstring  tb3
XOr  ax,ax

mov es,ax
mov  bx,400h
lap:

mov  ax,es:[bx]
call hien_hexa
hienstring  tb4

add bx,2

loop lap
exit:

mov ah,1

int 21h

mov ah,4ch

int 21h

hien_hexa proc
push ax, bx, cx, dx
mov bx,16

XOor CX,CX

hx1:

xor dx,dx
div16

cmp dx,10h
jb hx2

add dx,7
hx2:

add dx,30h
push dx

Inc ¢cx

add ax,ax
jnzhx1

hx3:

pop ax
mov ah,0ch
int 10h
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loop hx3

pop dx,cx,bx,ax
ret

hien hexa endp
code ends

end start

Bai tap 3: Cho biét dia chi co sé ciia Video RAM mdy tinh dang ding

kn: la vung nhé RAM chira noi dung hién ra man hinh
Mono: Dia chi co so la: BOO0Oh

Color: - B800Oh

VR.asm

includelibl.asm

.model tiny

.code

org100h

Start:

jmp  khaibao

tb db ° dia chi co so cua Video RAM la: §’
khaibao:

clrscr

int 11h  ; Pua dia chi 0:[410] -> Al, 0:[411] -> Ah
hienstring tb

add al,30h
cmp al,30

je mono

mov ax,0B800h
jmp Hien
mono:

mov ax,0B000h
Hien:

call Hien hexa

mov ah,l

int 21h

int 20h

Hien hexaproc
Ret

Hien Hexa endp

Endstart
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3.6 Cac ngit hay dung trong hé théng

Ngdt lién quan dén ban phim

Ngdit lién quan dén man hinh

Ngdt lién quan dén dia

Ngdt lién quan dén thur muc

Ngdt lién quan dén tép

Ngdit lién quan dén mdy in

Ngdit lién quan dén chudt

Ngdt lién quan dén thoi gian

Ngdt lién quan dén truyén tin néi tiép

Khai niém: Moi mot ngat cua chuwong trinh hé thong thwong co nhiéu chirc nang dé
chon mgt chirc nang nao do cua mot ngat thi:

Mov ah, chuc nang

int n
Vi du

//Ngat Int 21h  ddy la cac ham cia Dos.
1. mov ah,l
int 21h
2. mov dlLASCII cua ky tw
mov  ah,02h
int 21h
3. lea  dxtén xdu
mov  ah,09h
int 21h
4. mov ah,4ch
int 21h

3.6.1. Ngit ban phim
Int 16h (int 9h)

Ngiit ciia dos

Ngdt ciia Dos thi md mdy nam trong RAM

Ngat cua Bios mda mdy nam trong Rom

Chirc ctrl Echo | Y nghia Tan so
nang break
Oh Kh Kh | Nhan ky ty tie ban phim: Nhan duwoc:
ong ong - Néu trong ving dém ban | - AL # 0 -> Al la ma ASCII -
phim co ky tw -> AL > AH chira ma quét.
- Néu ving RAM rong thi | -Néu Al = 0 -> AH chira ma
may tinh cho an phim. ASCII mo rong (F1 - F10)
Chuy:ax =3c00hla Fl...
Ih Kh Kh | Kiém tra viimg dém ban phim | ZF =0 Khéng ¢ ky tw &
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ong | ong | Chi y: Neu ving dém ban | ving dém.

phim rong thi may tinh khong | zF = | C6 ky tw & ving dém
cho an phim ma thuc hién | vg sé dia vao AL

tiép.

2h Kh Kh Cho biét trang thdi cdc|AH chita trang thdi cdc
ong ong phim ddac biét cua ban phim: | phim ddac biét:
Shift L, Shift R, Alt, Ctrl,

Insert, Caps Lock, Numlock,

S N| CL is| A| CSL bR

scroll Lock
Ngiit ciia Dos (Int 21h)
Churc ctrl Echo Y nghia Tan so
nang break
1h Co Co Nhan mot ky tw tw ban | Nhdn duoc:
phim: AL -> Méa ASCII
- Néu co ky tw trong| AH -> Ma scan
vung dem ban phim -> (Ma scan la ma thw tw
AL . ,
. cua ban phim)
- Neu_Vung dém ban
phim rong, cho dn phim
07h Co Khong | Nhu trén Nhu trén
08h Khong Khong | Nhu trén Nhuw trén
06h Khong Khéng | Kiém tra ving dém cia | - ZF = 1 Khéng c6 ky
ban phim tw
- Néu cé ky tw-> AL - ZF=0c6-> AL
- Néu rong khong tro
nhan phim
0A4h Co Co Cho phép nhdn mot xdu | Vao: DS:AX <-
ky tw dwa vao vung dém | seg:offset cua dau vung
dem.
0Bh Cho biét trang thdi ctia | ND: AL = OFFh C6 ky
vung dém ban phim tw
AL=0  Rong
0Ch Xoa vung dém ban phim. | Vao:
sau do thyc hién chicc| AL <- Chirc nang
nang co trong AL

Vi Dy: Viét Chwong trinh con vao sé n (cho phép danh sai va sira)
.data
buff db 10
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db ?

db dup(?)
.code
vaoso_ n  proc
push bx cx dx sidi
mov bx,10
xordi,di
lea dx,buff
mov ah,0ah
int 21h
Xorax,ax
mov si,dx
nc si
mov cl,[si]

xorch,ch
inc si

mov dl,si
cmp dL’-¢
jnevsnl
inc di

dec cx
inc si
vsnl:

mul bx
sub  dl,[si]
sub  dl,30
or dh,dh
add ax,dx
nc si

loop wvsnl
add di,di
jz vsn2
neg ax
vsn2:

pop disidxcx bx
ret
vaoso n endp
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3.6.2 Cdc ngit véi man hinh

a. Cac ngat lién quan dén ché dé van ban cua man hinh

khai niém
1.

Man hinh phan danh ndi dung trong Video RAM
2. D 1on cua ky tu
Mono: M6i mot chir 13 ma tran 14x9 chu trong d6 c6 do rong , dai la 7x7

Color: Mi mét chit 1a ma tran 8x8 chu trong d6 c6 do rong , dai 1a 7x5.

3.

Byte thudc tinh véi man hinh

R G B

Nhap nhay: 1 C6

R G B

Mau nén

Mau net chir

Cuong do: 1 Dam

0 Khong 0 nhat
Ngd't Bios lién quan dén man hinh ¢ ché do Text (Int21h)
DV Y nghia Théng so
Oh Set mode cho man hinh Vio: AL <- sé thé hién mode man
hinh
0: 40x25 16 mau (bong)
1: 40x25 16 mau ( khong bong)
2:80x25 16 mau (bong)
3:80x25 16 mau (khong bong)
7: 80x25 Mono
02h Xdc ldp vi tri moi cho con tro | Vao: DL <- s6 cot, DH <- 56 dong
(gotoxy)
03 Cho biét vi tri hién hanh cia | Nhdn : DL -> sé ¢ét, DH -> 56 dong
con tro
09h Hién ky tw va mau sdc ra man | Vao: AL <- md ascii .
hinh CX <- 56 lan thiee hién.
Chu y: Sau khi hién xong con | BJ <. thuoc tinh, BH <- trang man
tro khong nhay sang phdi hinh
0Ah Gio”'ng chic nang 9 nhung
khong co mau
OFEh Hién mot ky tw ra man hinh Vao: AL <- Ma ASCII
OFh Get mode ND: S6 thé hién mode man hinh hién

thoi

Bai tdp 1: Xac lap Macro xod man hinh

Clrscr

Proc

push ax cx dx
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xordx,dx

mov ah,2 ;gotoxy = 00

int 10h

mov al,20h ;ma asciicua © *

mov ¢x,2000

mov ah,0ah

int 10h

pop dx cx ax

EndM

Bai tdp 2: Hién o dong 10, cot 20, dong chit ‘Hello Darling !’ chir do, nén mau
xanh

Include libl.asm

_stack segment

db 100h dup(?)

_stack ends

Data segment

m db ‘Hello Darling !’,0

Data ends

Code segment

Assume cs: code, ds:data, ss: stack

Start:

mov ax,(@data

mov ds,ax

clrser

mov  dL,20

mov dh,10

mov  ah,2

int 10h

lea si,m

L1:

mov  al,[si]

and al,al

jz exit

mov  c¢x,1 ;hién 1 lan

mov  bl,0ach ;mau do dam, nén mau xanh, nhay
mov  ah,09h

int 10h

inc dl :chuyén con tro sang phai
mov ah,02h
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Bo mon Cong nghé diéu khién tw dong

Giao trinh hop ngir

int 10h
inc si
jmpl1
exit:
mov ah,01h
int 21h
mov  ah,4ch
int 21h
Code ends
Endstart
Ngiit ciia Dos phuc vu ché d¢ van bén (int 21h)
Chirc Y nghia tham so
nang
02h Hién mét ky tie ra man hinh DL <- md ASCII ciia ky tw can
hién
09h Hién mét xdu ky tw két thiic bang DS:DX <- seg:offset dau xdu
$ ra man hinh

b) Ngdt lién quan dén ché dg do hoa man hinh

Khainiém:  Bdng mau ciia man hinh CGA
Chirc Y nghia Tham so
nang
Oh Set mode cho man hinh Vao: AL <- S6 thé hién man hinh
0bh Chon mau nén cho toan bé man Vao: BH <- 0, 9ch_0n mau cﬁo
hinh toan bo man hinh dé trong BL mdu
Chon bo mau cho pixel BH <- 1 Cho bé mau pixel BL <-
bo mau
0Ch Hién mot pixel Vao:

DX <- 86 dong
CX <- 86 cot
AL <- 86 mau
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