Chuong 6 : Toan tu' — Toan hang -
cac phép dinh dia chi — Tap lénh

Muc tiéu

Hi€u cdch diing todn tif trong ASM.
Nam dugce tap Iénh cia CPU 8086/8088.
Biét cdch dinh dia chi thong qua todn hang

Blet van dung cdc k§ ning trén vao van dé can gidi
quyét va hién thuc thanh chuong trinh.
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Toan tu

Dieém quan trong phan biét giffa todn tir va lénh 13 :
*» Toan tir dicu khién su tinh todn cdc tri hang xdc
dinh luc dich.

« Lénh diéu khién su tinh todn cdc tri khong xdc dinh
ducc cho dén khi CT thuc hién.

Ex : todn ti + diéu khién phép cong khi dich.

Lénh cong ADD diéu khién phép cong khi chuong trinh thuc
hién.
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Toan tir s6 hoc

Toan tir Cu phap Cong dung
+ + eXpression Duong
- - EXpression Am
o expl*exp2 Nhan
/ expl/exp2 Chia
MOD expl mod exp2 Phan dur
+ expl + exp2 Cong
- expl - exp2 Trir
SHL exp shl n Dich exp sang trdi n bit
SHR exp shr n Dich exp sang phai n bit
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Toan tu logic

Not Not expression
And Expl and exp2
Or EXpl or exp2
XOor EXpl xor exp2

Ex : MOV AH, 8 OR 4 AND 2
MOV AL, NOT (20 XOR 0011100B)
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Toan Tt Quan Hé

« So sanh 2 biéu thitc va cho tri la true (-1) néu
dicu kién cua toan tif thoa, ngude lai Ia false.

EQ Expl EQ exp2 True né’u Expl = exp?2
N= Expl NE exp2 True né'u Expl <> exp?2
LT Expl LT exp?2 True né,u Expl < exp?2
LE Expl LE exp2 True Ilé/ll Expl <= exp?2
GT Expl GT exp2 True né/u Expl > exp?2
GE Expl GE exp?2 True né’u Expl >= exp?2
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Do uu ti€én
giam dan

1
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PO UU TIEN T0AN TU

TOAN TU MO TA

() Dau ngoic

+, - Dau duong , Am

= /- MOD |Nhan , chia, Modulus
+, - Cong, trur
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Toan tu SEG

« Cu phap::
SEG expression
* Cho dia chi doan ctia bi€u thifc expression.

« Expression co thé 12 bi€n [ nhan | tén segment
hay toan hang bo nhad khac.
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Toan tuw OFESET
« Cu phap::
OFFSET expression
* Cho dia chi OFESET ctia bi€u thifc expression.

« Expression co thé 12 bi€n [ nhan | tén segment
hay todn hang truc ti€p bo nhé khéc.

Ex : nap dia chi segment va offset ctia bién table vao DS :AX

TABLE DB ?

MOV AX, SEG TABLE

MOV DS, AX

MOV DX, OFFSET Table
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TOAN TU $

*« Cho dia chi cua OFFSET cua phat
biéu chita todn it $.

. Thu'(;)’ng dugc dung dé tinh chiéu dai
chuoi.
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TOAN TU PTR

Cu phap : type PTR expression
m Cho phép thay doi dang cuiia expression

O neu expr la 1 bién | toan hang bo nhd thi type cé
thé 1a byte , word hay dword.

m Néu expr 12 1 nhan thi type c6 thé 1a near hay
far.

=X : mov ax, word ptr varl ; varl la toan hang ki€u
Word

mov bl , byte ptr var2 ; var2 la toan hang kiéu byte
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Toan hang (Operand)

Cac toan hang chi ra noi chiéa dif liéu cho 1 1énh , chi thi.

Hau hé't cac 1énh Assembly déu cé ddi sé 1a 1 hodc 2 toan hang
C6 1 s0 1énh chi ¢6 1 toan hang nhu RET, CLC.

Véi cac lénh 2 toan hang thi toan hang thi 2 la toan hang
nguon (source) — chita dit licu hoiic dia chi cia dit liéu.
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Toan hang (Operand)

B To4n hang dich giit két qua (né€u c6 yéu cau) sau khi
thi hanh 1énh.
B Toan hang dich cé thé 1a thanh ghi hay Bo nhé.

To4an hang ngudn cé thé 1a thanh ghi, b4 nhé hay 1 gi4 tri

tuc thoi .

Toan hang so tic thoi cé thé 1a so trong cac hé dém khic nhau
va dugc vieét theo qui dinh sau :

So hé 2 : xxxxxxxxB (x la bit nhi phan)
So hé 10 : xxxxxD hay xxxxx (x1a 1 s6 hé 10)
So hé 16 : xxxxH va biat dau bing s6 (x 1a 1 s6 hé 16)

11/29/2019 Chuong 7 Cac phep dinh vi dia chi 12



Co ché dinh vi dia chi

* Cach xac dinh dir lieu trong lénh duge goi la co
ché dinh vi dia chi (addressing mode) = chi ra
noi cat dir lleu

* Co che nay chia lam 3 loai : dinh vi bang thanh
ghi, bang gia tri tifc thoi va bang b6 nhg.

MOV AL, BL ; dinh vi bang thanh ghi
INC BX ; dinh vi bang thanh ghi

Toan hang la Reg
Lénh sé dugc thyc hién
nhanh hon
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PINH VI TUC THOI

* Toan hang tifc thoila dir licu 8 bit hay 16 bit nam
ngay trong cau lénh.
« Dt lieu xir ly duge lun ngay trong lIénh
Ex: MOV CL, 61h ; € toan hang tuc
thoi
Ma may cua lénh trén la B161h

Lénh sé dugc thuc hién
nhanh vi di¥ li¢u dugc 14y cung
véi 1énh.
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DINH VI THANH GHI

Gia tri cta toan hang dwoc truy xuat nam
ngay trong thanh ghi cua CPU.

Ex : MOV AX,BX ; chuyén ndi dung cua
thanh ghi BX vao thanh ghi AX
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PINH VI BO NHO

* Dinh vi glan tiép thanh ghi :
dla chi toan hang khong chira true tiép trong lénh ma gian
tiép thong qua mot thanh ghi.

Ex : SUB DX, [BX] ;
LAy dit liéu tir vung nhé
Khac véi lénh SUB DX, BX

Trong ché do nay, dia chi Offset cua 6 nhé chira
nol dung cua toan hang nam trong cac thanh ghi
BX,BP,SI,DI.

Dia chi segment ngam dinh chira trong DS néu dung

BX,SI,DI

Dia chi segment ngam dinh chira trong ES néu ding BP
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DPinh vi gian tiép thanh ghi :

Ex1: MOV AX, [Sl]

Nap ndi dung cua 6 nh& ma dia chi Offset lwu trong Sl va
dia chi doan lwu trong DS vao AX.

Ex2 : MOV AX, [BP]

Nap ndi dung cua 6 nh& ma dia chi Offset lwwu trong BP
va dia chi doan lwu trong ES vao AX.
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DINH VI TRUC TIEP

Dia chi Offset clia 6 nh& chira dir liéu toan hang nam
trwc tiep trong cau lIénh con dia chi segment ngam
dinh chtra trong DS.

Ex : MOV BX, [1234]

Nap nol dung 6 nhé& c6 dia chi DS:1234 = BX
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PINH VI CO' SO

Dia chi Offset ciia toan hang dwoc tinh la tong caa ndl
dung thanh ghi BX hoic BP va 1 dé dich.

P6 dich 1a 1 s6 nguyén am hoidc dwong. Pia chi doan
la doan hién tai.
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PIA CHI HIEU DUNG

Toan hang by nhé dung trong tap lénh vi xu 1y 86 s dung
phuong phap dinh dia chi tong hgp dugc goi 1a dia chi hiéu
dung.

Pia chi hiéu dung la t6 hgp cia 3 nhém sau dit trong dau| ].

Nhém thanh ghi chiso : SI, DI
Nhém thanh ghi nén : BX, BP
Dia chi truc ti€p :so 16 bit

Céc thanh ghi trong cung 1 nhém khong duge xuit hién trong cung 1
dia chi hiéu dung.
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PIA CHI HIEU DUNG

Mot s6 thi du

DPia chi hiéu dung hgp 1é :

[1000h] [SI], [DI], [BX], [BP]

[SI+BX], [SI+BP] , [DI+BX] , [DI+BP] , [SI+1000h], [DI+100h]

[SI] [BX] [1000h], [SI+BP+1000h] , [DI+BX][1000h],
[DI+1000h]+[BP]

DPia chi hiéu dung khong hgp 1é :
[70000], [AX] , [SI+DI+1000h], [BX] [BP]
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PIA CHI HIEU DUNG (it)

« Dia chi hieu dung chinh'1a phan offset ctia dia chi
luani 1y bonho.

« Segment cua dia chi'hieu dung dudgc mac dinh nhir
Sau
neu khong s dung BP trong dia chi hiéu dung thi
mac dinh theo IDS.
neu co st dung BP trong dia chi hicu dung thi mac
dinh theo ES.
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DPia chi hié u dung (tt)

Qui udc P& thuan tién trong van dé giai thich 1énh, ta qui uée

sau :
Dir liéu 8 bit bo nhé : [ dia chi ]
Dit li€u 16 bit bé nhé : [ dia chi +1, dia chi ]

Pé xic dinh ré hoat dong cia bd nhé , ta phai ding
thém toan tu PTR nhu sau :

- . Tham kh3 A 1 a o o
8 bit : BYTE PTR [1000H] T hao 1 byte bé nhé & dia chi
16 bit : WORD PTR [1000H] Tham khgo 2 byte by nhé liep ti€p ¢

dia chi 1000h v3 1001h
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Ex : Tinh tong 1 array c6 5 phan tit

Cach thuc hién :

MOV BX, OFFSET LIST L4y dia chi cia List vao BX
MOV AX, O : : | .
MOV AL [BX] Dua vao BX dé€ xac dinh cac phan
ADD AL , [BX+1] tu cua array.
ADD AL , [BX+2] Khi tinh tdng xong, dua tong vao
ADD AL , [BX+3] bi€n SUM.

ADD AL , [BX+4]

MOV SUM , AX

LIST DB 10h, 20h, 40h, 2h, 5h
SUM DW 0
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CHAY CT nay bang DEBUG

Ex : Tinh tong 1 array c6 5 phan tit

-A 100

MOV BX, 0120
MOV AX, 0
MOV AL, [BX]
ADD AL , [BX+1]
ADD AL , [BX+2]
ADD AL , [BX+3]
ADD AL , [BX+4]
MOV [0125], AX
-A 120

DB 10, 20, 40, 2, 5
DW 0
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Tap lenh

Lénh MOV :

Y nghia : copy gia tri tif toan hang ngudn > toan hang dich
Cua phap : MOV dest, source

Yéu cau : Dest va source cuing kiéu
Dang Iénh :

MOV reg, reg

MOV mem, reg

MOY reg, mem

MOY reglé, segreg

MOY segreg, regl6

MOV reg, immed

MOV mem, immed

MOV meml16, segreg

MOYV segreg, meml6
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Minh hoa lenh MOV

MOV AX, CX

MOV DL, BH

MOV [SI+1000h], BP : [SI+1000h, SI+1001h] <= BP
MOV DX, [1000h] : DX <= [1000h, 1001h]

MOV DI, 12h

MOV AL, 12h

MOV BYTE PTR [1000h], 12h

MOV WORD PTR [2000h] , 1200h

MOV [BX], DS

MOV SS, [2000h]
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« ILéenh MOV khong Iam anh huéng dén co.

» Khong thé chuyén dir liéu truc tiép giita 2 toan
hang bo nhé v6i nhau, muon chuyén phii dung
thanh ghi trung gian.

« Khong thé chuyén 1 gia tri titc thoi vao thanh ghi
doan, muon chuyén phai dung thanh ghi trung gian.

» Khong thé chuyén truc tiép giita 2 thanh ghi doan
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Minh hoa lenh MOV

Ex1 : Cho table 1a 1 mang gom 10 phan ti dang byte
Table DB 3,5,6,9,10, 29,30,46,45,90

Truy xuit phan ti dau, phan tif thi 2 va thid 5 cia mang:

MOV AL, TABLE hay MOV AL, TABLE[O0]

MOV AL, TABLE+1 hay MOV AL, TABLE[1]

MOV AL, TABLE+4 hay MOV AL, TABLE[4]
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Minh hoa lenh MOV

Ex2 : MOV AX, DS : [100h]

; chép ndi dung 16 bit tai dia chi
100h trong doan chi bsi DS vao Reg AX.

Y A X [l?glﬂlyé’n NOI DUNG O NHO 100h vao Reg A’
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Ap dung

Vi€t chudng trinh chuyén néi dung viing nhé bit dau tai dia chi 70
sang viing nhé c6 dia chi bat dau la 1000h. Bié't chiéu mdi ving
nhé 1a 9 bytes va dit liéu dang khao sat trong doan duge chi bdi D

Cho viing nhé MEM c6 chiéu dai 9 bytes gom cac ky tu ‘abedefghi’
trong doan chi baoi DS.
Vi€t chuong trinh ddo nguge ving nhé MEM.
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I.éenh LEA (Load Effective Address)

Cua phap : LEA REG | MEM

¥ nghia : nap dia chi Offset vao thanh ghi d€ khéi dong Reg.

Ex : MOV DX, OFFSET MES
Tuong duong véi LEA DX, MES

Ex : LEA BX, [1000h] ; BX «gm==1000h
LEA SlI, [DI][BX][2000n] ; S| <===DI| + BX + 2000h
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I.enh XCHG (XCHANGE)

Cua phap : XCHG DEST , SOURCE
¥ nghia : hodan chuyén néi dung 2 Reg, Reg va 6 nhé
Yéu cau:
2 toan hang phai cung kiéu
2 toan hang khong thé 1a 2 bi€n bd nhé. Muén hoan
doi tri cia 2 bién phai dung Reg trung gian.

Ex : XCHG AH, BL
MOV VAR1, VAR2 ; khong hgp 1, phai dung Reg tam
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Lénh PUSH

Cu phap : PUSH REG16
PUSH MEM16
PUSH SEGREG
Pay toan hang ngudn 16 bit vao STACK

Ex : PUSH DI ; [SS :SP+1, SS :SP] === DI

Ex : PUSH CS : [SS :SP+1, SS :SP]¢== CS
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L.énh POP

Cua phap : POP REG16
POP MEM16
POP SEGREG

LAy dit lié¢u tir dinh STACK vao toan hang dich.

EX : POP AX; AX €==[SS :SP+1, SS :SP]

Ex : POP [BX+1] ; [BX+2, BX+1] = [SS :SP+1, SS :SP]
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IL.énh IN

Cu phap : IN ACCUM, IMMEDS
IN ACCUM, DX
nhap di liéu tir cong xud't nhap vao thanh ghi tich luy AL
hay AX. Trudng hgp AX sé nhap byte thap trudc, byte cao sau.

Ex:IN AL ,61h
IN AX, 40h

Dang lénh co Reg DX dung
Ex : MOV DX, 378H Dé cho cong co dia chi 16 bit

IN AL, DX
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SUMMARY

« Dung DEBUG dé hop dich va chay chuong trinh sau :
Chép 3 so nguyén kicu Word & dia chi 0120h vao dia chi
0130h.

« Cho biét gid tri cua AX sau khi cdc lénh sau dudc thuc thi :

MOV AX, ARRAY1
INC AX
ADD AH, 1
SUB AX, ARRAY1

ARRAY 1 DW 10h, 20h
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SUNMMARY

« Gia strbién VALI G dia chi offset 0120h va PTR1 &
dia chi 0122h. Cho biét gi4 tri cia cdc thanh ghi AX,
BX khi moi lénh sau dudc thuc thi :

.CODE
MOV AX, @DATA
MOV DS, AX
MOV AX, O
MOV AL, BYTE PTR VAL1 ; AX=7
MOV BX, PTR1 ; BX =7
XCHG AX, BX ; BX =7
SUB AL,2 ; AX =7
MOV AX, PTR2 ; AX =7
.DATA
VAL1 DW 3Ah
PTR1 DW VAL1
PTR2 DW PTR1
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Cho biét gid tri cia cdc thanh ghi ¢ bén phai, khi moéi lénh
cua doan chuong trinh sau dugc thyc thi. Gia s FIRST ¢
offset OH

MOV AL, BYTE PTR FIRST+ ; AL =
MOV BX, WORD PTR SECOND+2 , BX =
MOV DX, OFFSET FIRST + 2 ; DX =
MOV AX, 4CO0H

INT 21H

FIRST DW 1234h
SECOND DW 16385
THIRD DB 10,20,30,40
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Bai tap Lap trinh

Bai 1 : Vi€t chuong trinh nhap 1 ky tu.

Hién thi ky tu difng truée va ky tu ditng sau ky tu da nhap theo
tha tv ma ASCIIL.

K&t qua ¢6 dang :

Nhap mot ky tu : B

Ky tu ding trudc : A

Ky tu ding sau : C

Bai 2 : Vi€t chuong trinh nhap 2 ky tu va hién thi ky tu thi 3 ¢é
ma ASCII 1a tong ctia ma 2 ky tu da nhap.
K&t qua ¢6 dang :
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