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Gi6i Thi¢u

Thue hanh Lap trinh Hé Théng giup cho sinh vién viét duoc chuwong trinh bang
ngdn ngit Assembly trén may tinh PC. Gido trinh ndy chi huéng dan sinh vién nhing
k¥ ning rat co ban trong viéc lap trinh bang Assembly nhu: St dung trinh bién dich
hop ngir trong moi truong Windows, bién dich, stra 16i va lién két, khao sat tap lénh,
cac ngat don gian cua H¢ diéu hanh DOS. Pé van dung va nang cao dugc ky nang lap
trinh hé théng bang Hop ngir, doi hoi sinh vién phai n6 luc rat nhiéu trong viéc tu hoc,
doc thém tai lidu dé bo sung nhimg kién thic nhat dinh vé phan cing may tinh clng
nhu nguyén ly van hanh cua cac thiét bi ngoai vi c6 lién quan, nhu: May in, hé vi diéu
khién, cong vao ra ndi tiép/ song song ..

Thoi lugng cia mon hoc ¢é gidi han, nén céc bai thuc hanh dugc t6 churc thanh
cac chu dé sau day, moi chu dé thuc hanh trong 1 budi (5 tiét):

Bai 1: Nhap mén hop ngir

Bai 2: Xuat nhap ky tu.

Bai 3: CAu triic r& nhanh — Vong 1ap

Bai 4: Xur Iy ky tu - Ky sb

Bai 5: Xu 1y tap tin

Bai 6: Nhap xuét s6 BIN-HEX-DEC

Dé thyc hanh dat hiéu qua cao, sinh vién can phai chuan bi cho mdi bai trudc

khi vao bat dau thuc hanh. Mubn dat duogc diéu nay, sinh vién phai tuan tha phuong
phép hoc nhu sau:

Trwoce khi vao thuwe hanh:

- Nam duoc muc ti€u cua bai thuc hanh.
- Xem lai cac kién thirc can chuan bi dugc néu ra cho moi bai thuc hanh.
- Nam duogc cac ndi dung can phai lam trong budi thuc hanh.

Trong khi thwe hanh:

- Tuyét dbi tuén thu thuc hanh theo tht tu cta nodi dung thyc hanh. Hoan
thanh cac van dé va tra 16i dugc cac cau hoi dit ra trong phan trudc méi
chuyén sang thuc hanh phan sau.

- Quan sat hién tuong, nhitng thay ddi, xem xét danh gia két qua sau moi
thao tac thuc hanh.

- Lap lai cac thao tac thyc hanh nhiéu lan, tim cach giai quyét khac sau khi
da thyc hanh theo yéu ciu cho mdi van dé. So sanh, nhan xét cac cach
giai quyét khac nhau.

Sau khi thue hanh:
- Dbi chiéu timg muyc tiéu cta bai thuc hanh véi nhiing gi di thyc hanh

duogc. Néu muc tiéu nao chua thanh thao thi phai tim céach lap lai thuc
hanh d6 dé nam dugc muc tiéu viing chac hon.

Trong qua trinh bién soan, khong thé tranh khoi so xuét, hiy chan thanh gop y
chinh stra d€ gido trinh ngay cang hoan chinh hon.

ThS. Nguyén Hira Duy Khang
Email: nhdkhang@ctu.edu.vn




Bai 1 — Nhdp mon hop ngir

Bai 1: Nhap Mon Hop Ngir

1. MUC TIEU

- St dung dugc cong cu Emu8086 dé khao sat cac 1énh cua Intel-8086.

- Su dung dugc cac chic nang co ban cua cong cu RadASM nhu: Soan
thao, Hop dich (Assemble), Lién két (Link) va Chay chuong trinh (Run).

- Viét dung cau tric cua chuong trinh hop ngit dang tai dinh (EXE).

- Poc hiéu va sira 16i chuong trinh.

2. KIEN THUC CAN CHUAN BI

- Céc thao tac co ban trén hé diéu hanh Windows.

- CAu triic chuong trinh hop ngir dang EXE.

- Qui trinh Soan thao — Dich chuong trinh.

- Céc lénh don gidn cua Intel-8086 thuong dung nhu: MOV, ADD, SUB,
INC, DEC, AND, OR. (Xem cu phap trong gido trinh)

3.NOI DUNG THUC HANH
3.1. Khao sat 1énh Intel-8086:

3.1.1. Nhap vao Emu8086 doan Iénh sau day va du doan trudc két qua:

MOV AH, 80 : AH < 80 (AX =79)

MOV AL, 86 :AL « 86 (AX=7?)

MOV BX, AX :BX « AX (BH=?,BL="9?)

MOV DH, BL :DH « BL (DH=?,DX="9)
MOV DL, BH :DL« BH (DL=?,DX=9)
MOV SI, CS :S[«CS (SI=9?)

Thuc h@én tirng’ 1énh, sau mdi lénh ghi lai két qua cac thanh ghi trong ngoac dé
do1 chiéu voi két qua du doan trén va giai thich.
3.1.2. Thyc hanh tuong tu nhu cau 3.1.1 ddi véi doan 1énh sau:
MOV AX, 8086 ;AX « 8086 (AH=?,AL=27?)
ADD AL, 3 ;AL —AL+3 (AL=?,AX=7?)
DEC AX ; A X —AX-1(AH=7,AL=? AX=7)
SUB AH, 10h ; AH«— AH-10h (AH=?, AL=7, AX=7)
AND AX, OFFOh ;AX « AX and OFFOh (AX =7?)
3.1.3. Sinh vién chu dong lap lai it nhat 1 1an cau 3.1.1 va 3.1.2 véi céc gié tri toan
hang khac trong moi dong 1énh.
3.2. CAu triic chwong trinh dang EXE:
3.1.1. [HELLO.ASM] Dung RadASM & soan thao chuong trinh Hop ngit sau day:

Luu y: - Churong trinh hoan toan khéng cé I6i.

Ths. Nguyén Hira Duy Khang, Ks. Tran Hitu Danh 1



Bai 1 — Nhdp mon hop ngir

- Trong do co nhiing Ignh ma sinh vién chuwa hoc dén, diéu nay khong
can quan tam, diéu can quan tam trong bai thwe hanh nay la Cdu tric
chuwong trinh hop ngir.

- Pt tén file chwong trinh nguon la HELLO.ASM

DSEG SEGMENT ; Tao doan DSEG
chuoi DB “Hello World!$”  ; Khai bao bién chudi
DSEG ENDS
CSEG SEGMENT ; Tao doan CSEG
ASSUME CS: CSEG, DS: DSEG ; CSEG la doan 1énh, DSEG la dir liéu
begin: MOV AX, DSEG ; Khoi dong dia chi doan dir li¢u
MOV DS, AX
MOV AH, 0%h ; AH < 0%h
LEA DX, chuoi ;DX « dia chi offset bién chuoi

INT 21h : goi ngat 21h
MOV AH,0lh  ; AH «0lh
INT 21h ; goi ngat 21h
MOV AH, 4Ch ; Thoat chuong trinh
INT 21h

CSEG ENDS
END begin

Hop dich chuong trinh HELLO.ASM va kiém tra xem file HELLO.OBJ di
duoc tao ra chua.

Lién két chuong trinh HELLO, kiém tra xem file HELLO.EXE d3 duoc tao ra
chua

Chay chuong trinh HELLO.EXE, quan sat trén man hinh, chuong trinh trén lam
gi?

Thay d6i “Hello World!$” thanh “Wellcome to Assembly$”. Lam lai cac budc
a, b va c. Chuong trinh trén lam gi?

3.2.2. [HELLO2.ASM] Stra file HELLO.ASM & trén sao cho vgiéng hét nhu chuong
trinh sau va dat tén lai 1a HELLO2.ASM (chi khac ¢ nhiing ché in nghiéng) - Luu y:
Chuong trinh sé co vai loi

a.

Dich chuong trinh HELLO2.ASM, ghi lai c4c thong tin vé 16i: S6 161, nhimg 16i
gi, trén dong nao?

Kiém tra xem file HELLO2.0OBJ duoc tao ra khong? Tai sao?

c. Sua tung 101 mat tir dong trén xudng, o1 1ap lai cau a cho dén khi nao hét 161.

Lién két chuong trinh HELLO2. Kiém tra xem c6 file HELLO2.EXE khong?
Chay chwong trinh HELLO2.EXE, so sanh két qua véi 3.1.1.d
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Bai 1 — Nhdp mon hop ngir

DSEG SEGMEMT ; Tao doan DSEG
chuoi DW “Wellcome to Assembly$” ; Khai bao bién chudi
DSEG ENDS
CSEG SEGMENT ; Tao doan CSEG
ASSUME CS: CSEG, DS: DSEG ; CSEG la doan 1énh, DSEG la dir liéu
begin: MOV BX, SSEG ; Khéi dong dia chi doan dir licu
MOV DS, BX
MOV AH, 05h ; AH < 09h
LEA DH, chuoi ;DX « dia chi offset bién chuoi

INT 21h : goi ngat 21h
MOV AH, 01h ; AH « 01h
INT 21h : goi ngat 21h
MOV AH, 4Ch ; Thoat chuong trinh
INT 21h
CSEG ENDS
END Begin

3.3. Viét cac chwong trinh don giin:

3.3.1. [SUM1.ASM] Viét chuong trinh dang EXE dé tinh két qua biéu thic sau, luu
trir két qua trong AX:

10 + 8086 - 100h + 350 + OFAh

Luu y: - Chi khai bédo 1 doan lénh dé viét chwong trinh.

a. Dich sta 18i (néu c6 16i) va chay chuong trinh.

b. Dung Emu8086 dé chay chwong trinh trén va kiém tra két qua luu trong AX.

3.3.2. [SUM2.ASM] Viét chwong trinh dang EXE dé tinh két qua biéu thirc co dang
tong quat nhu sau:

KQUA=A+B-C+D+E
Trong d6: KQUA, A, B, C, D, E la cac bién 2 byte khai bdo trong doan dir li¢u.
Lueu y: - Chwong trinh gom 2 doan: Poan lénh va Dogn dit liéu ding dé chira cdc
Bien.
a. Gan gia tri cac bién A = 1000, B = 10, C = 1Fh, D = 30h, E = 300Ah. Dich va
chay chuong trinh.
b. Dung Emu8086 dé kiém tra két qua ciia cau a.

c. Ap dung SUM2.ASM dé tinh biéu thirc d4 cho & cau 3.3.1. Ding Emu8086 dé
kiém tra két qua.

4. BAI TAP PE NGHI:
4.1. Dung Emu8086 dé khao sat cac 1énh khac trong tap Iénh cua Intel-8086.

4.2. Ty tim hiéu thém nhiing chirc ning khac cia Emu8086
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Bai 1 — Nhdp mon hop ngir

4.3. Viét timg chuong trinh tinh cac biéu thirc sau: (Phdi viét theo kiéu sir dung bién dé
chira toan hang va ket qua, SV tw dat tén bién theo y cua minh)

a. 15h * 250 d. 1000 + 100
b. 16 * 0AF1h e. 1000 = 100h
c. 300 * 400 f. 3AB45Eh + 0Alh

4.4. Str dung Emu8086 dé kiém chimg két qua ctia cac chuong trinh da viét cho 4.3.

Ths. Nguyén Hira Duy Khang, Ks. Tran Hitu Danh 4



Bai 2 — Xudt nhdp ky tw

Bai 2: Xuit Nhap Ky Tw

1. MUC TIEU

- Sir dung dugc cac ngit mém dé viét dugc chuong trinh: in ky tu - chudi ky tu
1én man hinh va nhap ky tu - chudi ky tu tr ban phim.

- Hiéu duoc cach quan 1y ky tu va ky s6 trong Hop ngit.
2. KIEN THUC CAN CHUAN BI
- Két qua bai thyc hanh 1.
- Céc ham 01h, 02h, 06h, 07h, 08h, 09h, 0Ah cua ngit 21h.
- Bang ma ASCIL
3.NOI DUNG THUC HANH
3.1.In 1 ky tu ra nam hinh

- Chuong trinh sir dung ham 2, ngat 21h dé in ky tw B ra man hinh dugc viét nhu
sau. Hay soan thao luu lai thanh tap tin nguon co6 tén 1a BAI 2A.ASM.

CSEG SEGMENT
ASSUME CS: CSEG

start: mov ah, 02h ; Ham 2, in 1 ky tu ra man hinh
mov dl, ‘B’ ; DL chta ky tu can in
int 21h ; goi ngdt dé& thuc hién ham
mov ah, 08h ; Ham 08h, ngdt 21h
int 21h
mov ah, 4Ch ; Thoat khdéi chuong trinh
int 21h

CSEG ENDS
END start

- Dich stra 161 (n€u cd) va chay chuong trinh dé xem két qua in ra man hinh.

- Cac dong I¢nh nao thuc hién chirc ning in ky tu ‘B’ ra man hinh? Cac dong
1énh khéac dung lam gi?

- Sura lai chuong trinh trén dé in ra man hinh ky ty ‘D’. Chay chuong trinh kiém
chung két qua.

- Viét chuong trinh dé in ra man hinh s6 9
- Viét chuong trinh dé in ra man hinh s6 89

- Hai dong Iénh 6 va 7 c6 chirc nang gi trong chuong trinh? Néu khong c6 2 dong
lénh 4y thi chuong trinh thuc hién nhu thé nao? (Thit xéa bé 2 dong lénh dy roi
chay chwong trinh, quan sat két qua dé phat hién chirc nang)
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Bai 2 — Xudt nhdp ky tw

3.2. In chudi ky tw ra man hinh

Mubdn in 1 chudi ky ty ra man hinh thi st dung ham 9, ngat 21h nhu chuong
trinh sau ddy, hay soan thdo va dat tén tap tin nguén la BAI 2B.ASM.

Dich, sira 16i (néu c6) va chay chuong trinh dé xem két qua trén man hinh.

Viét lai chuong trinh trén dé in ra man hinh chudi “Truong Dai Hoc Can
Tho”.

Stra khai bao bién chuoi c6 dang nhu sau:
chuoi DB ‘Truong Dai Hoc’, 10, 13, ‘Can Tho$’

Dich va chay chuong trinh dé xem ké;t qua. Trong khai bao bién chuoi, 2 gia tri
10, 13 c6 y nghia gi trong viéc in chuoi ra man hinh.

Stra lai chuong trinh dé in ra man hinh sb 2006.

DSEG SEGMENT

DSEG ENDS
CSEG SEGMENT

start: mov ax, DSEG

CSEG ENDS

chuoi DB ‘Chao sinh vien nganh Cong Nghe Thong Tin.S$’

ASSUME CS: CSEG, DS: DSEG

mov ds, ax

mov ah, 09h ; Ham 9, in chudi ky tu ra man hinh
lea dx, chuoi ; dl ch@ta ky tu cén in

int 21h ; goi ngd&t thuc hién

mov ah, 08h

int 21h

mov ah, 4Ch ; thoadt khoéi chuong trinh

int 21h

END start

3.3. Nhan 1 ky tu tir ban phim

Chuong trinh sau day (trang 3) s& sir dung ham 01, ngat 21h dé nhan 1 ky tu tir
ban phim. Soan thao va dit tén tap tin nguon 1la BAI 2C.ASM.

Dich, stra 16i (néu c6) va chay chuong trinh, g& phim can nhap. Quan sat két
qua trén man hinh.

Ky tu da nhap dugc luu trir & dau va dugc CPU quan ly ¢ dang thirc gi? (Dung
Emu8086 dé khao sat)

Stra chuong trinh dé doc ky tu bang ham 7, ngit 21h.

Chay chuong trinh va so sanh hoat dong gitta ham 1 va ham 7.
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DSEG SEGMENT
tbao DB ‘Hay go vao 1 phim: $’
DSEG ENDS
CSEG SEGMENT
ASSUME CS: CSEG, DS: DSEG
start:mov ax, DSEG
mov ds, ax
mov ah, 0%h ; In cédu thdbng bdo ra man hinh
lea dx, tbao
int 21h
mov ah, 0Olh ; Ham 1, nhan ky tu tu ban phim
int 21h ; goi ngat thuc hien ham
mov ah, 4Ch ; tro ve he dieu hanh
int 21h
CSEG ENDS
END start

3.4. Nhin 1 chubi ky tu tir ban phim

- Chuong trinh st dung ham 0Ah, ngat 21h dé nhap 1 chudi ky ty tir ban phim
viet nhu sau. Sinh vién soan thdo thanh tap tin chuong trinh c6 tén la
BAI_2D.ASM.

DSEG SEGMENT
max DB 30
len DB O
chuoi DB 30 dup(?)
tbao DB ‘Hay go vao 1 chuoi: $’
DSEG ENDS
CSEG SEGMENT
ASSUME CS: CSEG, DS: DSEG
start: mov ax, DSEG
mov ds, ax
mov ah, 0%h ; In cdu thdng bao ra man hinh
lea dx, tbao
int 21h
mov ah, OAh ; Ham OAh, nhap chuoi ky tu tu ban phim
lea dx, MAX ; dx chua dia chi vung dem ban phim

int 21h ; gol ngat thuc hien ham
mov ah, 4Ch ; tro ve he dieu hanh
int 21h

CSEG ENDS
END start
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Bai 2 — Xudt nhdp ky tw

Dich, stra 16i va thi hanh chuong trinh trong ting trudng hop sau day:
1. Nhap tir ban phim chudi it hon 30 ky tu.

2. Nhap tir ban phim chudi nhiéu hon 30 ky tu.

- Gia tri bién len trong mdi trudng hop 14 bao nhiéu?

- Tai 520 khong thé nhap nhiéu hon 30 ky tu? Chudi ky tu nhap vao dugc luu trit
O bién nao?

- Sira chuong trinh dé c6 thé nhap nhiéu hon 30 ky tu (60 ky tu chang han).

- Tbng quat, kha ning t6i da cuia ham 0Ah, ngat 21h 14 nhan chudi bao nhiéu ky
tu?

4. BAI TAP DE NGHI

4.1.  Viét chuong trinh sir dung ham 7, ngat 21h dé nhan 1 ky ty tir ban phim, ding 1
bién dé luu trit ky tu nhan duoc (do sinh vién tu dit tén bién), sau d6 sir dung ham
2, ngét 21h dé in ra man hinh ky tu nhan dugc dang luu trong bién éy. Chuong
trinh phéi c6 du cac cAu thong bao nhap va xuat.

Vidu: Hay go I phim: B
Ky tu nhan duoc la: B

4.2.  Sua lai chuong trinh 4.1 sao cho khong can st dung bién dé luu trir ky ty ma
két qua chay chuong trinh van khong thay doi.

4.3.  Viét chuong trinh nhan 1 ky tu tr ban phim, sau d6 in ra man hinh ky ty ké
trudc va ké sau cua ky tu vira nhap

Vidu: Hay go I phim: B
Ky tu ke truoc : A
Ky tu ke sau : C

4.4. Viét chuong trinh cho phép nhap tir ban phim tén ctia 1 nguoi, sao d6 in ra man
hinh chudi c6 dang nhu sau:

Xin chao <tén_da nhap>
Vi du: Khi chay chuong trinh, nhap vao la: Nguyen Hua Duy Khang
Chudi in ra man hinh s& 1a: Xin chao Nguyen Hua Duy Khang
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Bai 3 — Cdu triic ré nhanh — Vong ldp

Bai 3: Cau tric ré nhanh — Vong lap

1. MUC TIEU
- Hiéu cach so sanh hai s6 trong hop ngi
- Hiéu cach thay d6i thtr tu thuc hién cac 1énh
- Biét cach sir dung cac 1énh so sanh, nhay va lap
2. TOM TAT LY THUYET
2.1. Lénh so sanh
Cut phap: CMP Tréi, Phai ; Co < Trai — Phai
Néu Trai > Phai = Trai- Phai>0: CF=0vaZF =0
Néu Trai < Phai = Trai - Phai<0:CF=1vaZF=0
Néu Trai = Phai = Trai - Phai=0: CF=0vaZF =1
Trai, Phai: Immed, Reg, Mem

_ Ban chét cua l1énh CMP la 1énh SUB Dich, Nguén (thuc hién phép tinh Dich —
Nguén) nhung két qua cua phép tinh khong duge luu vao Dich nhu trong Iénh SUB
ma tinh chat cua két qua dugc thé hién thong qua co

Vi du: so sanh hai ) nguyén duong
MOV AH, 1 ; AH « 1
MOV AL,2 ; AL « 2
CMP AH, AL ;CF« 1,ZF «— 0vi AH<AL

Sau khi thuc hién céc I€nh trén, co Carry bat (CF=1), bao hi¢u ré“mg AH <AL
2.2. So sanh nhi phan
Cu phap: TEST Trai, Phai ; Co < Trai and Phai

Néu Trai and Phai = 0 thi ZF = 1, nguoc lai thi ZF = 0

Ban chét caa 1énh TEST 1a 1énh AND Dich, Ngudn nhung két qua cua phép
tinh khong dugc luu vao Dich nhu trong 1énh AND ma dnh hudng 1én co.

Vi du: kiém tra hai bit cudi ciing ctia AL
TEST AL,3;3h=11b
Néu c& Zero bat (ZF=1), c6 nghia 14 ca hai bit 0 va 1 ciia AL déu bang 0.
2.3. Lénh nhay khong diéu kién
Cii phdp:  IMP <target>; Nhay dén dia chi <Target>
Cé céc truong hop sau:

* JMP SHORT <nhéan> ; (short jump). Kiéu nay chi nhay trong pham vi tir —128
dén +127 byte so voi vi tri hién tai.

Vi du: JMP SHORT Calculate
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« JMP <nhan> ; (near jump). Kiéu nay nhdy tlly y trong pham vi segment.
Vi du: JIMP Calculate

« IMP FAR PTR <nhéan> ; (far jump). Kiéu nay nhay dén bat ki chd nao.
Vidu: IMP FAR PTR Calculate

* JMP <con tro 2 byte> ; (near indirect jump). Khi thyc hién, thanh ghi PC s&
dugc gan bang gia tri luu tai dia chi nay. C6 thé két hop
dung véi dinh vi chi so.

Vidu:
myPointer DW Prepare, Calculate, Check, Output

MOV BX, 2 ; chi sb trong mang con trd
SHL BX, 1 ;nhan do1

JMP myPointer[BX]
Prepare: , cong viéc 0
Calculate: .;“céng viéc 1
Check: ;”céng viéc 2 — noi can nhay dén
Output: ;“céng vige 3

* JMP <con tr6 4 byte> ; (far indirect jump). Tuong ty truong hop trén, nhung
con tro gom ca segment va offset. Chi khac ¢ khai bao
con tro

« IMP <thanh ghi 2 byte> ; (indirect jump via regs). Nhay dén dia chi luu trong
thanh ghi AX.

Vidu: MOV AX, offset Calculate

JMP AX ; PC — AX
2.4. Lénh nhay cé diéu Kién
Cti phdp: J<diéukién> <Label>

_ Céc Ignh nhay c6 diéu kién bit dau bang chit J sau d6 1a cac chir cai bicu thi
diéu kién (vi du JGE: Jump if Greater than or Equal, nhdy néu 16n hon hay bang), tiép
sau la mot tén nhan.

Diéu kién dé lénh nhdy xem xét khi thi hanh 14 gid tri cac co dugc tao ra tir Iénh
CMP hay TEST. Khi str dung Iénh nhay c6 di€u kién sau khi thuc hién phép so sanh,
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phai déc biét luu y toan hang trong phép so sanh la s6 ¢6 dau (signed) hay khong c6
dau (unsigned) dé€ lya chon 1€nh cho phu hop.

Vi du: MOV AH,AL ; AL hién bang 128
CMP AH,1
JGE Greater ; AH > 1 nhung khong nhay ?7?7?

QGreater:

Vi du: néu AL 13 s6 nguyén khong diu thi doan chuong trinh & trén phai stra lai nhu
sau:

MOV AH,AL
CMP AH,1
JAE Greater

QGreater:

MGt s6 lénh nhdy cé diéu kién thwong ding:

Lénh Y Nghia Diéu Kién
JB Nhay né:u nhé hon (Jump if Belqw) CF=1
JNAE | Nhay néu khong 16n hon hodc bang
JAE Nhay néu 16n hon hoic bang (Jump if Above or Equal) CE=0

JNB | Nhay néu khong nho hon

JBE Nhéy néu nhé hon hoidc bang (Jump if Below or Equal) | CF=1 va ZF =

JNA | Nhay néu khong 16n hon 1
JA Nhay néu 16n hon (Jump if Above) CF=0vaZF=
JNBE | Nhay néu khong nhé hon hoic bang 0

JE Nhay néu bang (Jump if Equal) P
7 Nhay néu bang (Jump if Zero)

JNE | Nhay néu khong bang (Jump if Not Equal)

. . ZF=0
JNZ | Nhdy néu khong bang (Jump if Not Zero)

2.5. Lénh lap

Bang cach dung cac 1énh nhay c6 thé tao ra vong lap. Tuy nhién, dé viét chuong
trinh ti€n loi va ngan gon, c¢6 thé dung thém cac 1énh 1dp nhu LOOP, LOOPZ,...

Cii phdp: LOOP <Label>

tur dong giam C,X mdt don vi, sau d6 kiém tra xem CX c¢b béng 0, néu khong
bang thi nhay dén nhan <Label>

Cii phdp: LOOPZ <Label>

tu dong giam CX mot don vi, sau d6 kiém tra xem CX c6 béng 0 hoac co ZF ¢o
bat khong (ZF=1), néu c4 hai di€u nay khong xay ra thi nhay dén nhan <Label>
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Vi du: Nhap mang A gém 10 ky tu
MOV SL, 0 chi sd mang

MOV CX, 10 ; s6 1an lap
LAP: MOV AH, 1 ; nhép ky tu

INT 21H

MOV A[SI], AL

INC SI

3. NOI DUNG THUC HANH
3.1. Cau triic Ré nhanh

- Chuong trinh sau ddy nhan 1 ky ty. Néu 13 ky tw HOA thi in ra man hinh "Ky tu
HOA". Ngugc lai in ra cau "Ky tu thuong”. (Ma ASCII cua ky ty HOA <= 'Z").
Soan thdo va luu véi tén BAI_ 3A.ASM

DSEG SEGMENT
tbaol DB "Ky tu HOA.S"
tbao2 DB "Ky tu thuong.s$"
DSEG ENDS

CSEG SEGMENT
ASSUME CS: CSEG, DS: DSEG
start:mov ax, DSEG
mov ds, ax
mov ah, Olh
int 21h
cmp al, 'Z' ; so sanh vdéi 'Z!
ja nhan ; Néu 16n hon => ky tu thuodng
mov ah, 09 ; Néu khéng 16n hon => ky tu HOA
lea dx, tbaol ; in "Ky tu HOA"
int 21h
Jmp exit
nhan: mov ah, 09 ; in "Ky tu thuong"
lea dx, tbao2
int 21h
exit:mov ah, 7
int 21h
mov ah, 4Ch ; trd vé hé diéu hanh
int 21h
CSEG ENDS
END start

- Dich va chay CT & nhimng trudng hop khac nhau dé xem két qué trén man hinh.

- V& luu d6 diéu khién cua chuong trinh.
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- Tai sao can phai c6 1énh JMP EXIT? Néu khong c6 1énh 4y thi chuong trinh
thuc hién nhu thé nao? Chay chuong trinh dé kiém ching.

- Thay 1énh JA NHAN bang 1énh JNA NHAN. Sira chuong trinh sao cho két
qué khong thay doi.

- Khi ky tu nhip vao khong phai 1a chir céi thi két qua in ra man hinh 13 gi? Tai
sao?

3.2 Cdu tric vong lip

- Xem chuong trinh in ra man hinh lan luot céac ky tu tor A dén Z duoc viét nhu
sau. Hay soan thao va dat tén tap tin 1a BAI 3B.ASM.

- Dich va chay chuong trinh dé xem két qua trén man hinh.

- Vong lap trong chuong trinh bao g("i‘m doan 1énh nao? Viét theo kiéu while do
hay repeat ... until hay for? V& luu d6 chuong trinh.

- Stra chuong trinh dé in ra man hinh 1an luot cac ky tu tir 'Z' d&én 'A".

- Tiép tuc stra chwong trinh sao cho gitta cac ky tu c6 1 khoang tréng (Z Y ...B
4)

- Dung 1énh LOOP dé viét lai chuwong trinh BAI 3B.ASM theo c4u tric vong lip
for.

CSEG SEGMENT
ASSUME CS: CSEG
start:mov dl1, 'A' ; DL chtta ky tu dau tién 'A’
nhan:mov ah, 02h ; in ky tu trong DL ra man hinh
int 21h
inc dl ; DL chtta ky tu k& can in
cmp dl, 'Z' ; So sanh DL voi 'Z'
jna nhan ; Néu <= 'Z' thi tiép tuc in
mov ah, 08h ; Néu > 'Z' thi thodt (khdng in tiép)
int 21h
mov ah, 4Ch
int 21h
CSEG ENDS
END start

4. BAI TAP KIEM TRA:
4.1 Viét chuong trinh cho nhép 1 ky tu tir man hinh va xuét cu thong bao twong tng
sau:
- Néuky tr nhap 14 S’ hay s’ thi in ra “Good morning!”
- Néuky ty nhap 1 “T” hay ‘t’ thi in ra “Good Afternoon!”
- Néuky ty nhap 1 ‘C’ hay ‘¢’ thi in ra “Good everning!”
4.2 Viét lai chuong trinh BAI 3A.ASM sao cho chuong trinh ¢6 thé phan biét duoc 3
loai ky tur nhdp tir ban phim: "Ky tu HOA", "ky tu thuong" va "ky tu khac".

Ths. Nguyén Htra Duy Khang, Ks. Tran Hitu Danh 13



Bai 3 — Cdu triic ré nhanh — Vong ldp

4.3 Viét chuong trinh nhap tir ban phim 1 ky tu thuong. Sau d6 in ra man hinh lan luot
cac ky tu tir ky tu nhan dugc dén 'z' sao cho gitra cac ky tu c6 1 khoang trong.
4.4Khong dung ham 0Ah/21h, hdy dung Iénh lap dé viét chuong trinh nhdp vao 1
chuoi ky ty. Sau khi nhép xong dém xem chu6i c6 bao nhiéu ky ty. In ra man hinh
chudi nhan dugc va so ky tu co6 trong chuoi.
Vi du: S = "Hello world !" ==> S§ ki tu trong chudi 1a 13.
4.5 Viét chwong trinh cho phép nhap vao mot chudi bat ky. Sau dé:
- Do tit ca ky ty thudng thanh ky tir hoa va in ra man hinh.
- D6i tat ca ky tu hoa thanh ky tu thudng va in ra man hinh,
Vidu: S = ‘weLcOme To AssEmblY”’
Inra: welcome to assembly - WELCOME TO ASSEMBLY
4.6Nhép V§10 2 chudi s6, d6i 2 chudi thanh sb, sau d6 cong hai sb, ddi ra chudi va xuét
chuoi tong.
Vidu: S1="123"=>N1=123
S2 ="456" => N2 =456
N=NI1+N2=123 +456=579 =>S ="579" (xuat S ra man hinh)
4.7Nhap 2 sb nguyén duong A, B. Tinh A/B, A*B (khong dung Iénh DIV, MUL) va
in ra man hinh két qua.
Vidu: A=18, B=3
Tinh A/B: 18 -3-3-3-3-3-3=0, vay A/B = 6 (tong trir B cho dén khi A = 0).
Tinh A¥B=18+ 18+ 18 =54
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Bai 4: Nhap xuét sé dang BIN — HEX - DEC

1. Muc Tiéu:
- Nhap tir ban phim s ¢ dang nhi phan, thap luc phan va thip phan

- In 1én man hinh céc s6 & dang nhi phan, thap luc phan va thap phan
2. Kién thirc cin chuin bi:

- Két qua cua cac bai thuc hanh trude
- Cac Iénh x1r Iy chuoi.

3. Noi dung thwe hanh:
3.1. Nhép xudt nhji phén:

~ Chuong trinh mAu sau day cho phép nhdp sé nhi phan 8 bit, sau d6 in ra man hinh
s0 nhi phan nhan dugc (BAI 6A.ASM):

inchuoi MACRO chuoi
MOV AH, O9h
LEA DX, chuoi
INT 21h
ENDM
DSEG SEGMENT
msgl DB "Hay nhap so nhi phan 8 bit: $"
msg2 DB "So nhi phan da nhap la: S$"
xdong DB 10, 13, ‘$’/
sobin DB ? ; luu trt s6 nhi phan nhan duoc
DSEG ENDS
CSEG SEGMENT
ASSUME CS:CSEG, DS:DSEG
begin: MOV AX, DSEG
MOV DS, AX
inchuoi msgl
CALL bin in
MOV sobin, BL
inchuoi xdong
inchuoi msg2
MOV BL, sobin
CALL bin out

MOV AH, 01
INT 21h
MOV AH, 4Ch ; thoat khoéi chuong trinh
INT 21h
bin in PROC
MOV BL, O ; Xdba BL
MOV CX, 8 ; nhdp da 8 bit thil dung
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nhap:MOV AH, 0lh ; Ham nhdp ky tu
INT 21h
CMP AL, 0Dh ; néu 1la phim Enter thi théi nhép
J7Z  exit ; khéng phai Enter thi ddi sang bit
SHL BL, 1 ; Dich trai BL 1 bit
SUB AL, 30h ; Ky sb - 30h = sb
ADD BL, AL ; Chuyén bit tu AL sang BL luu trit
LOOP nhap

exit :RET

bin in ENDP
bin out PROC

MOV CX, 8 ; Xudt 8 bit trong BL ra M.Hinh
xuat:MOV DL, O
SHL BL, 1 ; CF chtta MSB, xudt ra man hinh
RCL DL, 1 ; dua CF vao LSB cua DL
ADD DL, 30h ; S6 + 30h = Ky sb
MOV AH, 02h ; In ra man hinh
INT 21h
LOOP xuat
RET
bin out ENDP
CSEG ENDS
END begin

- Soan thao, Bién dich va cho chay file BAI 6A.ASM d¢ kiém tra két qua.

- Sira chuong trinh trén thanh BAI 6A1.ASM sao cho c6 thé nhdp va xut sé nhi
phan 16 bit.

- Viét lai chuong trinh trén dé nhap 1 ky ty tir ban phim, sau d6 in ra man hinh
ma ASCII cua ky tu nhan dugc & dang nhi phan.

3.2. Nhdp xudt thip luc phén:

Chuong trinh sau day cho phép nhap 1 ky tu tir ban phim, sau d6 in ra man hinh
ma ASCII cua ky tu nhan dugc ¢ dang thap luc phan

- Soan thao, Bién dich va cho chay file BAI 6B.ASM dé kiém tra két qua.

- Viét lai chu’p’ng trinh trén dé nhap 2 sb thap luc phan 8 bit A va B, sau d6 in ra
man hinh két A + B & dang thap luc phan.

inchuoi MACRO chuoi
MOV AH, 9h
LEA DX, chuoi
INT 21h
ENDM
DSEG SEGMENT
msgl DB "Hay nhap 1 ky tu: $"
msg2 DB "Ma ASCII o dang Hex: 8"
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xdong DB 10, 13, ‘$’
kytu DB ?
DSEG ENDS
CSEG SEGMENT
ASSUME CS:CSEG, DS:DSEG
begin: MOV AX, DSEG
MOV DS, AX
inchuoi msgl
MOV AH, 0lh
INT 21h
MOV kytu, AL ; cdt ky tu nhan duoc
inchuoi xdong
inchuoi msg2
MOV BH, kytu ; Ky tu can in
CALL hex out
MOV AH, 02 ; in ra ky tu h sau sb Hex
MOV DL, '‘h'
INT 21h
MOV AH, 01
INT 21h
MOV AH, 4Ch ; thoat khoéi chuong trinh
INT 21h
hex out PROC
MOV CX, 4
xuat:PUSH CX
MOV CL, 4
MOV DL, BH
SHR DL, CL
CMP DL, 09h
JA kytu
ADD DL, 30h ; Pdéi thanh ky sbé ‘0’-19’
JMP 1inra
kytu:ADD DL, 37h ; DPdi thanh ky tu ‘A-‘F’
inra:MOV AH, 02h ; In ra man hinh ky tu da dbi
INT 21h
SHL BX, CL ; Quay trai BX 4 bit
POP CX
LOOP xuat
RET
hex out ENDP
CSEG ENDS
END begin

3.3. Xudt sé thap phéan nguyén dwong:

Chuong trinh sau day cho phép nhap 1 ky tu tir ban phim, sau d6 in ra man hinh
ma ASCII cua ky tu nhan dugc & dang thap phan.
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- Soan thao, Bién dich va cho chay file BAI 6C.ASM dé kiém tra két qua.

- Doc thu tuc DEC_OUT dé tim hiéu giai thuat Xuét gia tri trong AX ra man hinh
¢ dang thap phan. Tu d6 dua ra giai thuat nhdp so6 thap phan tir ban phim.

- Viét lai chuong trinh trén d€ nhdp 2 s6 thap phan A va B ¢6 2 chir 86, sau do in
ra man hinh két qua A + B & dang thap phan.

- Nhap xuét sb thap phan AM nhu thé nao?

inchuoi MACRO chuoi
MOV AH, 9h
LEA DX, chuoi
INT 21h
ENDM
DSEG SEGMENT
msgl DB "Hay nhap 1 ky tu: $"
msg2 DB "Ma ASCII o dang Dec: 8"
xdong DB 10, 13, ‘s’
kytu DB ?
DSEG ENDS
CSEG SEGMENT
ASSUME CS:CSEG, DS:DSEG
begin: MOV AX, DSEG
MOV DS, AX
inchuoi msgl
MOV AH, 0lh
INT 21h
MOV kytu, AL ; cdt ky tu nhan duoc
inchuoi xdong
inchuoi msgZ2
XOR AX, AX
MOV AL, kytu ; Ky tu can in
CALL dec_out

MOV AH, 01
INT 21h
MOV AH, 4Ch ; thoat khoéi chuong trinh
INT 21h
dec out PROC
XOR CX,CX ; CX dém sb chit s6 thap phéan
MOV BX, 10

chialO: XOR DX, DX
DIV BX ; DX:AX+BX => AX: Thuong, DX: sb du
PUSH DX ; Cat sb du vao stack

INC CX

CMP AX, O

JNZ chial0 ; néu AX>0 thi chia tiép cho 10
inra: MOV AH, 2 ; in ra man hinh

POP DX ; 14y cht s& thap phan
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ADD DL, 30h ; dbi thanh ky sb
INT 21h

LOOP inra

RET

dec out ENDP
CSEG ENDS

END begin

4. Bai tap kiém tra:

4.1.

4.2.

4.3.

4.4.

4.5.

Viét chuong trinh nhap 2 s6 nhi phan 16 bit A va B. Sau d6 in ra man hinh céc két
qua ¢ dang nhi phan: A + B, A—B, A and B, A or B.

Vidy: Nhap sb nhi phan A: 10101010
Nhap s6 nhi phan B: 01010101
A+B=11111111 A—-B=01010101
A and B = 00000000 AorB=11111111

Viét chuong trinh nhap 1 ky tu tir ban phim, sau d6 in ra man hinh ma ASCII cia
ky tu nhan dugc ¢ dang thap luc phan, thap phan va nhi phan.

Vidu: Nhap 1 ky tu: A
Ma ASCII dang Hex: 41h
Ma ASCII dang Dec: 65
Ma ASCII dang Bin: 01000001b

Viét lai chup‘ng trinh bai 4.1 nhung 2 s6 A va B duoc nhap theo dang thap luc
phan. Cac két qua dugc in ra man hinh & dang nhi phan.

Viét lai chuong trinh bai 4.1 nhung 2 s6 A va B duoc nhép theo dang thap phan.
In cac két qua & dang thap phan: A + B, A - B.

Vjét chuong trinh tinh giai thira n! Véin 14 s6 nguyén duong nhap tir ban phim. In
két qua ra man hinh ¢ dang thap phén. Cho biét, kha néng cua 8086 tinh duoc n
16m nhat 1a bao nhiéu?
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Bai 5: Xtr Ly Tap Tin

1. Muc Tiéu:

Viét duogc cac chuong trinh xtr ly tap tin nhu tao tip tin, x6a tap tin, ghi tap tin,
doc nd1 dung cua tép tin.

2. Kién thirc can chuan bi:
- Két qua cua cac bai thi nghiém 1, 2, 3 va 4.

- Cac ham 3dh, 3ch, 3eh, 3th, 40h, 41h, 42h va 56h ctia INT 21h d¢ xtr 1y tap
tin.

- Céac ham 01, 02h, 06h, 08h, 09h, 0Ah cua INT 21h va céc 1énh cua CPU
8086

3. NoOi dung thuc hanh:
3.1. Tao tap tin maoi:

Soan thao nhu doan chwong trinh mau phia dudi va luu véi tén 1a BAI SA.ASM.

DSEG SEGMENT
tenfile db "d:\tt _asm\data.txt",0
thefile dw ?
DSEG ENDS
CSEG SEGMENT
ASSUME cs:cseg, ds:dseg
begin: mov ax, dseg
mov ds, ax
mov ah, 3ch ; tao tap tin moi
lea dx, tenfile
mov cx, O ; thuoc tinh tap tin
int 21h
mov thefile, ax ; cat the file
mov ah, 3eh ; dong tap tin
mov bx, thefile
int 21h
mov ah, 4ch
int 21h
CSEG ENDS
END begin

; thoat ve Dos

- Bién dich va cho chay file BAI_5A.ASM d¢ kiém tra va xem két qua. Goi y:
Thu muc TT_ASM phai c6 san trong 6 dia. D€ bict chuong trinh chay dung hay
sai, vao thu muc TT ASM dé xem c6 tap tin Data.txt hay khong, néu co6 thi
OK.

- Tai sao thé file phai dugc khai bao nhu dang thefile DW ?
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- Tai sao trong truong hop nay, ching ta khong phai dung ham 08h cua int 21h
dimg trude ham 4ch cua int 21h ?

- Tai sao phai cét thé file. Néu chiing ta khong can dong file thi ching ta c6 can
cat the file hay khong ?

- Trong doan chuwong trinh mAu trén c6 can thiét phai dong tap tin hay khong ?
C6 thé bo bién thefile trong doan chuong trinh mau trén khong ?. Khi d6 chiing
ta phai ding cac 1énh gi dé thay thé diéu d6. Néu c6 thay ddi, hiy bién dich va
cho chay chuong trinh dé kiém ching lai két qua.

- Hay stra d6i file BAL 5A.ASM va luu voi tén BAI 5A1.ASM dé c6 thé thuc
hién duogc yéu ciu sau: tao mot tap tin méi, tén tap tin dugc nhap tir ban phim.
Goi y: dung ham 0ah cua int 21h dé nhap vao tén file, cha ¥ cudi chudi chira tén
file phai c6 zero, nhung khi dung ham Oah thi chung ta khong thé nao nhap zero
vao cubi chudi duoc, néu ta nhap ky tu <0” vao thi d6 13 ma ascii cua ky tu 0’
chtr khong phai 1a zero (con ) 0). Do do, dé thuc hién duge diéu nay chung ta
hay dung giai thuat dua 0 vé cudi chudi nhu sau:

XOr CX, CX ; dua zero ve cuoi chuoi

mov cl, len ;khai bao bien de dung ham Oah cua int 21h dang
lea bx, tenfile; max db 250 ; SO ky tu toi da duoc nhap
mov diI,O ; len db ? ; chieu dai chuoi da nhap
mov [bx], dlI ; tenfile db 250 dup(?); chua noi dung
duoc nhap

3.2. Ghi ndi dung ciia bién stringl vio mot tip tin méi cé tén trong thw muc va 6
dia véi duwong dan nhu sau: “D:\TT_ASM\DATA.TXT”.

Soan thdo nhu doan chuong trinh mau phia dudi va luu véi tén 1a BAI 5B.ASM.

- Bién dich va cho chay file BAI 5B.ASM dé kiém tra va xem két qua. (vao
D:\TT_ASM dé xem tap tin DATA.TXT c6 trong d6 hay chua va c6 ndi dung
hay chua ?, néu ¢ 1a OK.)

- Xem xét doan chuong trinh mau, hiy dua ra giai thuat ghi ndi dung cua ving
dir liéu vao mot tap tin vua tao.

- Lénh len db $ - stringl dugc dung dé 1am gi ?.

- Lénh XOR CX, CX c6 y nghia gi? Sau khi thuc hién xong I¢nh nay, thanh ghi
CX c6 gia tri bang bao nhiéu? C6 thé thay thé no bang lénh nao khac duoc
khong ?

- Tai sao dung 1énh MOV CL, LEN ma khong dung MOV CX, LEN hay
MOV CH, LEN ? Khi dung 1énh MOV CX, LEN thi can phai thay doi khai bao
bién len nhu thé ndo ? néu khong thay doi thi s& c6 van dé gi xay ra hay khong ?
Hay thay doi, bién dich va chay chuong trinh dé kiém chung lai két qua so véi
chuong trinh mau.

- Hay sta doi file BAI 5B.ASM va luu véi tén BAI 5B1.ASM dé c6 thé thuc
hién dugc yéu cau sau: nhap tir mot chudi ky tu bat ky, sau do6 luu vao tap tin c6
tén 1a “d:\tt_asm\solieu.txt”. Goi y: dung ham OAh cta int 21h dé nhap vao mot
chudi ky tu, sau d6 ap dung toan bo giai thuat cia BAI SB.ASM.

- Hay sira d6i file BAI 5B1.ASM va luu véi tén BAI 5B2.ASM dé c6 thé thuc
hién duogc yéu clu sau: tao tén tap tin moi, tén tap tin dugc nhap tr ban phim.

ThS. Nguyén Hira Duy Khang - Ks. Tran Hitu Danh 22



Bai 5 — Xu ly tap tin

Sau d6 nhap vao mot chudi ky tu bat ky va luu chudi ky tu da nhap vao tap tin
vua tao. Goi y: xem lai BAI 5A1.ASM dé léy lai giai thuat nhap vao tén file va
dua zero (con sb 0) vé cudi chudi ddi véi truong hop tén file dugce nhap tir ban
phim va cac van dé con lai thi xem lai file BAI 5B1.ASM.

Hay stra ddi file BAI 5B2.ASM va luu voi tén BAL 5B3.ASM dé c6 thé thuc
hién dugc yéu cau sau: tao tén tip tin méi, tén tip tin dwgc nhip tir ban phim.
Sau d6 nhap vao mdt chudi ky tu thudng, sau do ddi hoa ky tu dau cua mdi tir
va luu chudi ky tu da thay ddi vao tap tin vua tao. Goi y: xem lai cac bai tap da
lam trong bai 5 xur 1y ky tu va cac file BAI 5B2.ASM.

dseg segment

stringl db
len db $ -
tenfile db

"Chao em co gai Lam Hong"
stringl
"d:\tt_asm\data.txt",0

thefile dw ?
dseg ends

cseg segment
assume cs:cseg, ds:dseg
begin: mov ax, dseg
mov ds, ax
mov ah, 3ch
lea dx, tenfile
mov cx, O
int 21h
mov thefile, ax
mov ah, 40h
mov bx, thefile
XOr cX, CX
mov cl, len
lea stringl
int
mov
mov
int
mov
int 21h
cseg ends
end begin

tao tap tin moi

tap tin co thuoc tinh binh thuong

cat the file
ghi file

3eh
thefile

dong tap tin

4ch thoat ve Dos

3.3. Poc ndi dung ciia tap tin (dd ton tai trén dia va c6 ndi dung). Hién thi ndi
dung cia tap tin 1én man hinh.

Soan thao nhu doan chuong trinh mau phia dudi va luu véi tén 1a BAI SC.ASM.
Bién dich va cho chay file BAI 5C.ASM dé kiém tra va xem két qua.
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Xem lai doan chuong trinh mau, hay dua ra giai thuat doc nodi dung cua tap tin
va hién thi n6i dung d6 ra man hinh.

Hay thir thay doi thudc tinh tap tin trong 1énh mov al, 2 1an luot thanh cac gia
trj khac nhu 0, 1, 3 hodc 4. Bién dich va cho chay chwong trinh dé xem két qua.
C6 nhén xét gi vé cac gia tri ndy 2.

Theé file c¢6 vai trd nhu thé ndo trong xir 1y tap tin.

Néu s byte can doc (gia tri chira trong thanh ghi cx) 16n hon kich thudc that sy
cua tap tin thi c6 gay ra 18i gi hay khong ?. Sau khi doc ndi dung cua tap tin vao
vung dém bang ham 3fh cta INT 21h, thanh ghi ax s& co gia tri thay d6i hay
khong va n6 chtra (gid tri) gi ?. Lam sao xac dinh dugc khi nao doc xong ndi
dung thanh tap tin ?. Hay thir dua ra huéng giai quyét.

Hay sira doi file BAL 5C.ASM va luu v6i tén BAI 5C1.ASM d¢ ¢6 thé thyc
hién dugc y€u cau sau: doc ndi dung ciia mot tap tin va hién thi ndi dung do lén
man hinh. Tén tép tin dugc nhap tir ban phim. Go1 y: str dung lai giai thuat nhép

tén file tir ban phim va dua zero vé cudi chudi va cac bai c6 lién quan trong bai
6.

Hay sira doi file BAI_5C1.ASM va luu voi tén BAI_5C2.ASM dé c6 thé thuc
hién duoc yéu cau sau: copy ndi dung ciia mot tap tin bat ky sau do paste sang
mot vi tri khac. Goi y: cac gidi thuat nhap tén file tir ban phim thi c6 san, giai
thuat copy va paste nhu sau: trudc hét phai mé tap tin da c6 béng ham 3dh,
chiing ta dinh nghia sin duong dan chira tén file can m&, doc ndi dung cua tap
tin vao vung dém béng ham 3fh, nhé cét thé file; tao tén tap tin moi bé“mg ham
3ch, ching ta dinh nghia sin dudng dan chua tén file can tao, nhd cét theé file;
ghi ndi dung cuia viing dém vao tap tin méi vira tao bang ham 40h; dong hai tap
tin lai bang ham 3eh, tat ca cic ham nay déu cua int 21h.

Hay stra doi file BAI 5C2.ASM va luu voi tén BAI 5C3.ASM dé co thé thuc
hién dugc yéu cau sau: copy ndi dung ctia mot tap tin bat ky sau d6 paste sang
mot vi tri khic. Tén tap tin duoc copy va tap tin sau khi paste déu nhap tir ban
phim. Goi ¥: hoan toan tuong tu nhu BAL 5C2.ASM, nhung chung ta can tin
dung lai giai thudt nhap tén file tr ban phim tor BAI 5B3.ASM.

Hay sira doi file BAI_5C3.ASM va luu v6i tén BAL 5C4.ASM dé c6 thé thuc
hién duoc yéu cau sau: save as ndi dung ctia mot tap tin. Tén tap tin dugc copy

va save as déu nhdp tir ban phim. Goi y: bai ndy giéng twong ty nhu
BAI 5C3.ASM.

Hay sira d6i file BAI 5C3.ASM va luu véi tén BAI 5C4.ASM dé c6 thé thuc
hién duoc yéu cau sau: doc noi dung cua tap tin va sau d6 nhap mot chudi ky tu
bat ky va ghi tiép theo sau ndi dung cua tip tin vira mo. Tén tap tin nhap tir ban
phim. Goi1 y: xem lai BAI 5C1.ASM, BAI 5B1.ASM, BAI 5B2.ASM va ham
42h cua int 21h (do1 vi tri con tro tap tin).

Hay stra ddi file BAI 5C4.ASM va luu voi tén BAL 5C5.ASM dé c6 thé thuc
hién duoc yéu cau sau: mi hoa noi dung cua tdp tin. Tén tép tin can ma hoéa
duoc nhdp tir ban phim. Goi y: nhdp vao tén file can mi hoa, mé mét file di co
béng ham 3dh; doc nd1 dung cua tap tin vao vung dém béng ham 3fh; ma hoa
vung dém doc duoc bang mot trong cac phép toan cong, trir, nhan, chia, and, or,
not ..., vira ma hoa vtra luu ndi dung trd lai vung dém; doi vi tri con tro tap tin
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vé dau tap tin bang ham 42h; sau d6 ghi ndi dung cua ving dém trd lai tap tin
ban dau thong qua thé file ctia n6. Tat ca cac ham st dung ¢ day déu cua int
21h.

- Hay sira doi file BAI_5C5.ASM va luu v6i tén BAL 5C6.ASM dé c6 thé thyce
hién duoc yéu ciu sau: giai ma ndi dung cua tp tin d3 md hoa. Tén tap tin can
gidi ma dugc nhap tor ban phim. Go1 y: gidi ma la truong hop nguoc lai cia ma
hoa, néu ma hoa theo phuong thirc ndo thi giai ma phai 1am nguoc lai phuong
thirc ma hoa do.

dseg segment
tenfile db "d:\tt _asm\data.txt",0
thefile dw ?
buffer db 251 dup ("$7)
dseg ends
cseg segment
assume cs:cseg, ds:dseg
begin: mov ax, dseg
mov ds, ax

mov ah, 3dh ; mo tap tin da co
lea dx, tenfile

mov al, 2 ; thuoc tinh tap tin
int 21h

mov thefile, ax ; cat the file

mov ah, 3fh ; doc noi dung file vao vung dem
mov bx, thefile
lea dx, buffer
mov cx, 250 ; SO byte can doc tu file da mo
int 21h
mov ah, 3eh ; dong tap tin
mov bx, thefile
int 21h
mov ah, 09h ; In noil dung cua file ra man hinh
lea dx, buffer
int 21h
mov ah,08h ; dung man hinh de xem ket qua
int 21h
mov ah, 4ch ; thoat ve Dos
int 21h
cseg ends
end begin

3.4. Xoa tap tin.
Soan thao nhu doan chwong trinh mau phia dudi va luu véi tén 1a BAI 5SD.ASM.
- Bién dich va cho chay file BAI 5D.ASM d¢ kiém tra va xem két qua.

- Hay sua doi file BAI 5D.ASM va luu voi tén BAL 5D1.ASM dé co thé thuc
hién duoc yéu cau sau: x6a tén mot tap tin. Tén tap tin can dugc nhap tir ban
phim. Goi ¥: xem lai cac bai trudc dé lay giai thuat nhap tén file tir ban phim.
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dseg segment
tenfile db "d:\tt _asm\data.txt"”,0
dseg ends
cseg segment
assume cs:cseg, ds:dseg
begin: mov ax, dseg
mov ds, ax
mov ah,41h ; Xoa tap tin da co
lea dx, tenfile
int 21h
mov ah, 4ch ; thoat ve Dos
int 21h
cseg ends
end begin

3.5. Poi tén tap tin cii thanh mdt tip tin méi trong cung thw muc
Soan thao nhu doan chwong trinh mau phia dudi va luu véi tén 1a BAI SE.ASM.
- Bién dich va cho chay file BAI 5E.ASM dé kiém tra va xem két qua.

- Hay tao mot thu muyc con c6 tén la baitap nam trong thu muc tt_asm. Stra doi
1énh oldfile db “d:\tt asm\data.txt”,0 va newfile db “tt asm\solieu.txt”,0 lai
thanh oldfile =~ db  “d:\tt asm\solieu.txt”,0 va  newfile db
“tt_asm\baitap\data.txt”,0. Bién dich lai va cho chay chuong trinh dé xem xét
két qua. C6 nhan xét gi vé két qua nhan dugc.

- Hay sta doi file BAI 5E.ASM va luu véi tén BAI 5E1.ASM dé c6 thé thuc
hién dugc yéu cau sau: doi tén mat tap tin. Tén tap tin cli va mo1 dugc nhap tr
ban phim. Ggi y: xem lai cac bai tdp trudc dé lay gidi thuat nhép tén file tir ban
phim

dseg segment
oldfile db "d:\tt _asm\data.txt",0
newfile db "d:\tt _asm\solieu.txt",0
dseg ends
cseg segment
assume cs:cseg, ds:dseg, es: dseg
begin: mov ax, dseg
mov ds, ax
mov es, ax
mov ah,56h ; rename/remove tén file cu thanh moi
lea dx, oldfile
lea di, newfile
int 21h
mov ah, 4ch ; thoat ve Dos
int 21h
cseg ends
end begin
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4. Bai tap kiém tra:

4.1.

4.2.

4.3.

4.4.

4.5.

Viét chuwong trinh str dung ham 41h/ INT 21h dé x6a tap tin trén dia. Tén tap tin
can x6a dugc nhap tir ban phim khi thuc hi¢n chuong trinh.

Viét chuong trinh nhap 1 chudi tir ban phim, sau d6 ghép chudi nhan duoc vao
cudi cua ndi dung tip tin co trén dia. Tén tap tin nhdp tor ban phim khi chay
chuong trinh.

Viét chuong trinh nhap 1 chudi tir ban phim, sau d6 chén chudi nhan duoc vao
dau cta nodi dung tap tin co trén dia. Tén tap tin nhap tir ban phim khi chay chuong
trinh.

Viét chuong trinh ghép ndi dung 2 tip tin c6 san trén dia thanh 1 tap tin méi. Tén
cua cac tap tin dugc nhap tur ban phim khi chay chuong trinh.

Viét chuong trinh doc ndi dung tap tin trén dia, sau d6 doi tat ca ky tw HOA thanh
ky tu thuong va Iuu lai vao tap tin d6. Tén tdp tin phai dugc nhap tir ban phim
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Bai 6: X&r Ly Chudi Ky Tw
1. Muc Tiéu:

- Viét dugc cac chuong trinh xir 1y chudi ky ty bang cac 1énh xir 1y chudi

2. Kién thirc can chuan bi:
- Bang ma ASCII.
- Két qua cua cac bai thi nghiém trudc

- Céc ham 01h, 02h, 06h, 08h, 09h, 0Ah ctia INT 21h va céac 1énh xur 1y chudi
nhu MOVSB/W, SCASB/W, STOSB/W, CMPSB/W....

3. NGi dung thu'c hanh:
3.1. So sanh hai chudi oldpass va newpass. Néu hai chudi nay giéng nhau thi két lugn
giong nhau va ngugec lai.
Soan thdo nhu doan chuong trinh trén va luu véi tén 1a BAI 6A.ASM.
- Bién dich va cho chay file BAI 6A.ASM dé kiém tra va xem két qua.

- Trong macro writeln, cac 1énh nao c6 chirc ning xudéng dong sau khi in xong chudi
ky tu.

- Muc dich cua viéc khai bao LOCAL bienl trong macro la gi?

- Hay cho biét dia chi cia DS va ES ¢6 giong nhau hay khong? Diéu nay dugc thé
hi€én qua cac cau 1énh nao trong doan chuong trinh mau? Tai sao ngudi ta khong
khai bdo DS va ES trén cac phan doan khac nhau ?

- Tién t6 REPE trong doan chuong trinh mau trén c6 y nghia nhu thé nao?

- Ta c6 thé thay doi Iénh REPE CMPSB thanh mdt nhom 1énh khic dugc khong?
Néu duoc hay thay doi no, bién dich va chay chuong trinh dé kiém ching.

- Thir thay d6i noi dung & oldpass va newpass sao cho chung g1ong nhau. Bién dich
va chay chuong trinh xem két qua, sau d6 hdy giai thich co ché 1am viéc ctia doan
1énh tir 1énh CLD cho dén 1énh REPE CMPSB.

- (Gia s, nguoi ta mubn thay thé 1énh cmpsb thanh 1énh cmpsw, cac ban c6 can sira
d6i cac lénh ndo trong chwong trinh hay khong ? Tai sao 2. Bién dich va chay
chuong trinh dé kiém chig.

- Lénh jmp thoat trong doan chuong trinh trén c¢6 nhiém vu gi ?. Thir bo 1énh jmp
thoat sau d6 bién dich va chay chuong trinh xem két qua.

- Hay sira doi file BAI 6A.ASM va luu véi tén BAI 6A1.ASM dé c6 thé thuc hién
dugc nhiém vu sau: nhap vao mot chudi ky tu co tdi da 10 ky tu, trong lic nhap chi
hién thi ra ky tu “*”. Khi da nhap du 10 ky tu hodac khi gap phim ESC thi s¢€ in ra
cac ky tu da nhap ra man hinh. Goi y: dung ham 08h, 02h hoac 09h cua int 21h,
1énh loop, cmp, ... Can phai khai bio ding dém dé luu cac ky tu da nhép.
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writeln macro bienl
LOCAL bienl
mov ah,09
lea dx, bienl
int 21h
mov ah,02h
mov dl, Oah
int 21h
mov dl, Odh
int 21h
endm
dseg segment
tbao db "Chuong tring so sanh oldpass va newpass$"
oldpass db "0123456789"
newpass db "'1234567890"
tbaol db "Haichuoi giong nhau $"
tbao2 db "Haichuoi khong giong nhau $"
dseg ends
cseg segment
assume cs:cseg, ds:dseg, es: dseg
begin: mov ax, dseg
mov ds, ax
mov es, ax
writeln tbao
cld ; chonchieu xu ly chuoi
mov cx, 10 ; SO ky tu/so byte can so sanh
lea si, oldpass; (DS:Sl1)--> dia chi cua chuor nguon
lea di, newpass; (ES:Dl)--> dia chi cua chuoi dich
repe cmpsb ; SO sanh tung ky tu/byte
je intbl
writeln tbao2
Jmp thoat
intbl: writeln tbao2
thoat:
mov ah,08h
int 21h
mov ah, 4ch
int 21h
cseg ends
end begin

Hiy sira doi file BAI 6A1.ASM, két hop voi file BAI 6A.ASM (chuong trinh
mau) va luu véi tén BAI 6A2.ASM dé c6 thé thuc hién dugc nhiém vu sau: nhap
vao mot chudi ky tu ¢6 10 ky tu, trong lac nhép chi hi¢n thi ra ky ty “*”. Sau do so
sanh vo1 mot oldpass c6 ndi dung tuy y (nhung chi c6 d6 dai la 10 ky tu ma do
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chung ta gan trudc, vi du nhu oldpass db “1234567890”). Néu 10 ky tu vira nhap
c6 ndi dung gidéng oldpass thi in ra cau thong bao “Ban da nhap dung roi” va thoat,
nguoc lai thi in ra cau thong bao “Ban da nhap sai roi va vui long nhap lai” va quay
tr¢ lai nhap cho dén khi nao ding moi1 thoat. Goi y: dung ham 08h, 02h, 09h cua
int 21h va cac 1énh loop, cmpsb,....

3.2. Di chuyén 33 bytes tir ndi dung ciia stringl sang string2, sau d6 in ndi dung ciia
string2 ra man hinh.

Soan thao nhu doan chuong trinh mau va luu véi tén 1a BAI 6B.ASM.
- Bién dich va cho chay file BAL 6B.ASM dé kiém tra va xem két qua.

dseg segment
stringl db "Khong co gi quy hon doc lap tu do"
string2 db 34 dup("$7)

dseg ends

cseg segment

assume cs:cseg, ds:dseg, es: dseg
begin: mov ax, dseg

mov ds, ax

mov es, ax

cld ; chon chieu xu ly chuoi
mov cx, 33 ; SO0 ky tu/so byte can di chuyen
lea si, stringl ; (DS:S1)--> dia chi cua chuoi nguon
lea di, string2 ; (ES:Dl)--> dia chi cua chuoi dich
rep movsb ; di chuyen tung byte
mov ah, 09h
lea dx, string2
int 21h
mov ah,08h ; dung man hinh de xem ket qua
int 21h
mov ah, 4ch ; thoat ve Dos
int 21h

cseg ends
end begin

- Tai sao chi di chuyén 33 ky tu/byte ma lai khai bao bién string2 db 34 dup(‘3”).
Thu thay 34 thanh 33 va tién hanh bién dich, chay chuong trinh dé xem két qua.
C6 nhan xét gi vé van dé nay khong 2. Giai thich y nghia ciia viéc khai béo nay.

- Thay Iénh CLD trong doan chuong trinh mau thanh STD. Bién dich va cho chay
chuong trinh dé kiém chung két qua. Cho nhan xét vé két qua nhan dugc.

- Néu thay 1énh movsb thanh MOVSW thi chiing ta c6 phai thay doi gié tri nao trong
doan chwong trinh mau trén khong ?. Néu co6 thay doi, hay bién dich va chay
chuong trinh dé kiém chung lai két qua.
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- €0 thé thay thé 1énh REP MOVSB bai mot sb 1énh khac hay khong? Néu duoc thi

hay thay d6i va sau d6 bién dich, cho chay chuong trinh dé kiém chimg lai két qua.

- Gia sr ta c6 ndi dung ctiia mot bién stringl co tong sd byte >256 byte thi luc do
chung ta phai khai bdo lai cdc bién nay nhu thé nao ?. Luc nay c6 kho khan gi xay

ra khong 2. Hiy thir stra lai, sau d6 bién dich va chay chuong trinh dé xem két qua.

- €6 cach nao xac dinh chiéu dai ciia mot bién bat ky hay khong ?. Hay cho biét cac
cu phap cua 1é€nh c6 thé thuc hién dugc yéu cau nay. Sau do6 thu ap dung dé xac
dinh chiéu dai cua bién stringl.

3.3. Tim ky twr “A” ¢6 trong mot chudi ky tw bat ky, néu cé thi in ra ciu thong bio 1a
c6 Ky tu “A” trong chuoi ky tu va ngugec lai.

Soan thdo nhu doan chwong trinh mau va luu véi tén 1a BAI 6C.ASM.

endm
dseg

dseg
cseg

begi

write macro bienl

mov ah, 09h
lea dx, bienl
int 21h

segment

stringl db "NGAC NHIEN CHUA ?"

tbl db "co ky tu A trong chuoi stringl $"
tb2 db "khong ky tu A trong chuoi stringl $"
ends

segment

assume cs:cseg, ds:dseg, es: dseg

n: mov ax, dseg

mov ds, ax

mov es, ax

cld ; chonchieu xu ly chuoi
mov cx, 17 ; SO ky tu can tim
mov al, "AT ; tim kien ky tu A trong stringl
lea di, stringl ; (ES:DI)--> dia chi cua chuoi dich
repne scasb ; lap lair viec tim kiem ky tu cho den
Jjne intb2 ; khi gap duoc hoac den het chuoi
write tbl
Jjmp thoat

intb2: write tb2

thoat: mov ah,08h ; dung man hinh de xem ket qua
int 21h
mov ah, 4ch ; thoat ve Dos
int 21h

cseg ends

end begin

Bién dich va cho chay file BAI 6C.ASM dé kiém tra va xem két qua.
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- Thay lg?,nh MOV AL, ‘A’ thanh MOV AL, ‘B’, sau d6 bién dich va chay chuong
trinh dé xem két qua.
- Giai thich nhiém vy cta cac 1énh tir CLD cho dén JNE INTB2. C6 thé thay thé

1énh REPNE SCASB thanh cac I¢nh kl}éc ﬁuqc khong ?.’Néu dugc hiy thay thé
chung, bién dich va chay chuong trinh dé ki€ém chig lai két qua.
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Phu luc
m\ Moi tru'dng phat trién hdgp ngir RadASM

RadASM 1a méi truong phat trién Hop ngit, dugc xay dung dé két hop nhiing
hop ngtr khac nhau nhau MASM, TASM, HASM .... va chay trén moi truong
Windows. Mdi hop ngit khac nhau khi kép hop vao RadASM phai dugc cdu hinh khéac
nhau. Vi myc dich cung cap cong cu cho sinh vién sir dung don gian, nén RadASM da
duoc cdu hinh phu hop voi hop ngit MASM for DOS. Vi thé trong qua trinh sir dung,
sinh vién khong can phai ciu hinh gi thém.

1. Khéi ddng RadASM

Nhap dup biéu tugng HL\ trén desktop thi man hinh lam viéc cia RadASM
xuat hién nhu hinh 1. Man hinh lam viéc cia RadASM chia thanh 2 vung:

e Vung soan thao dung dé soan thao chuong trinh nguén ASM

* Vung thong bao két qua: Khi dich chuong trinh, nhitng két qua hay 15i s&
xuat hién tai ving nay

RadASM - [{Untitled)] =13
-8 X

B, File Edit  Wiew Format Project Make Tools Window  Option Macro Help  Favourites

a J20a X OP VEEE DORE &S !

Sé thir tw
dona lénh
w
£
‘ = — 5 Viing thong bao két
mrrd MNiak Aalhivadne a dwleal
£
Lm: 1 Char: 1 Pg: 1 Size: 0 IMNS  masm

Hinh 1: Man hinh lam viéc cua RadASM
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RadASM
FIEW Edit  View Format  Project  Make

Mew Project Chil+Shift+M
Open Project Chrl+Shift+0
I!!! Tools Window  Opkion Ma
Crel+M
- Open File Chil+0
Open as Hex Chl+H
X
Bacert Fies R " Fun Chrl+Shift+F5
Page Setup
3
Exit Al+F4
Hinh 2: Menu FILE Hinh 2: Menu MAKE

Céac menu thuong dung la FILE (hinh 2) va MAKE (hinh 3), cac 1énh thuong
dung:

e New File (Ctrl+N): Mo file méi dé soan thao chuong trinh méi
e Open File (Ctrl+O): Mo file d3 luu san trén dia

e Save File (Ctrl+S): Luu file thanh tén (nh¢ dat tén file khong co khoang
trang, phan mo rong ASM dwoc thém vao tw dong)

e Assemble (F5): Hop dich file nguén (ASM) thanh file d6i twong (OBJ)

e Link (Alt+Ctrl+F5): Lién két file di twong (OBJ) thanh file thuc thi
(EXE)

e Run! (Ctrl+Shift+F5): Thuc thi chuong trinh (EXE)
2. Soan thao file chwong trinh nguén

Chon 1énh New File trong menu FILE (hay bam phim néng twong irng) dé mo
vung soan thdo mdi, trong vung soan thao, st dung céc chirc nang soan thdo giong nhu
cac trinh soan thao khac.

Sau khi soan thao file ngudn xong phai lru lai thanh tn file co phan mé rong 1a
ASM. Va trong tén file khong c6 chira khoang trang.

3. Hop dich (Assemble)

Sau khi luu file chuong trinh nguén xong, chon Assemble trong menu MAKE
(Hay bam phim nong twong wng) dé tién hanh hop dich chuong trinh nguon.

e Néu chuong trinh ¢6 15i cu phép thi _vung thong bao co dang hinh 4.
Trong d6 timg 15i dugc chi ra boi sb thir tw dong 1énh va ma 16i

Vi du: chuoi2.asm(18) : error A2008: syntax error : mod
Ldi & dong 18, ma 16i A2008: sai ct phap mod
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AD:\BadASM2ZZ3\ Masm\ Bin ML.EEXE /DMASM fDDOS fZw /o fnolog
bzsembling: chuoil.asm

chuoiZ.asmi(l1l3) : error A2008: syntax error : mod
chuoiZ.asmi(23) : error A2006: undefined sywbol : ma
chuoiZ.asmi(2) : error AZ20584: constant walue too large

Make erroris) occured.
oCa 0 m=

Hinh 4: Théng bdo két qua Hop dich khéong thanh cong

e Khi chuong trinh xuét hién 15i thi file q& tuong (OBJ) khong duoc tao
ra va nguoi lap trinh phai sua lai cho dén khi khong con 161.

 Khi khéng co 16i chuong trinh (Hop dich thanh cong) thi trong ving
thong bao xuat hién nhu hinh 5 va file doi tugng (OBJ) dugc tao ra. Khi

D% Radi3M223 Masm, Bin\ML.EXE /DMASM /DDO3 /Z
Azzembling: chuoiiZ.asm

<Ea}ce finizshed. >
Total compile Cime 230 ms

Hinh 5: Théng bdo két qud Hop dich thanh cong
4. Lién két (Link)
Chon 1énh Link trong menu MAKE. (hay bam phim néng twong ing)

Sau khi hoan thanh budc hop dich, thi budce lién két 1a bude cudi cling dé tao ra
file thyc thi (EXE). Trong budc ndy, khong con kiém tra 18i ¢t phép nira va thong
thudng sé lién két thanh cong va file thyc thi EXE s& dugc tao ra. Noi dung thong bao
khi lién két thanh cong nhu hinh 6.

D:hWRadiSM223% Masm' Bin doslnk. exe SNOLOGD g
Chiect Modules [.obj]: ANOLOGOochpniz.obi+
LINK : warning L4021:

| HNake finished;D

1 |Total compille time 120 ms

Hinh 6: Lién két thanh cong

5. Thwc thi chwong trinh EXE

];)é thue thi chuong trinh vira lién két xong, chon 1énh RUN trong menu MAKE
(hay bam phim nong twong rng) .

Néu chuong trinh co truy xuét, dén ban phim hay man hinh thi 1 ctra 5O (dang
man hinh cua hé giiéu hanh DOS) xuat hién nhu hinh 7. Ctra s6 nay dugc tao ra dé hién
thi két qua hay dé nguoi dung tuong tac véi chuong trinh dang chay.
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Néu chuong trinh khong c6 thao tac nao dé truy xuat ban phim hay man hinh thi
chung ta khong thay duoc citra s6 nay.

Nhu vay, trong lap trinh hgp ngfr, neu mudn nhin thdy két qua gi d6 thi ching
ta phai c6 nhimng doan lénh twong g dé xuat gia tri ra man hinh.

e D:ARADASM-~1\Masm\Projectsichuoi?ichuoci?.exe

Chao Cac Ban Lop Dien Tu K28. Mhap chuoi tu ban phim
Chao mung =inh vien Tin Hoc K38

Hinh 7: Cira sé6 két qud chwong trinh
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