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Phan 1:

iQuy trinh tao va chay chuong trinh

= BO hop dich ASM co hai trinh co ban la
= TASM.EXE (trinh hop dich)
= TLINK.EXE (trinh lién két)

= Ngoai ra ta con can moét chuong trinh
dung dé soan thao dé tao chwong trinh
nguon.

| Ta c6 thé dung bd chwong trinh BorlandC
dé soan thao chwong trinh nguon.




Cac budc tien hanh lap trinh

Soan thao chuwong trinh nguon

Dung trinh hop dich TASM.EXE

Dung trinh lién két TLINK.EXE

KEét qua
Bién soan: L& Minh Triét



Cac buwoc cal dat va tao duong
dan File bien dich

1. Chay file Install.exe trong thv muc
BorlandC (BC)
. Nhan nat Enter dé ét dau cai dat

¢% E:\PROGRA~1\Bc31\INSTALL.EXE _ - |0 x|

Borland C++ 3.1 & Application Frameworks Installation

Copyright <(c> 1992 by Borland International, Inc.

Install Utility

Welcome to the Borland C++ 3.1 & Application Frameworks
installation program. This program will install Borland
C++ 3.1 & Application Frameworks on your system. To

install every available ogtion requires 49 megabytes of
disk space. An additional 5 megabytes of workspace is
required during the installation process. If your HD’s
cluster size exceeds 4k bytes the disk space required will
increase accordingly.

Press ENTER to continue, ESC to quit.

. ENTER-Continue ESC-Cancel




Cac buwoc cal dat va tao duong
dan File bien dich

3. Chon lai 6 dia chira céc tap tin cai dat
cv E:\PROGRA~1\Bc3 1\INSTALL.EXE I_ —‘ - |0} X

Borland C++ 3.1 & Application Frameworks | Ftallation

Enter thelSOURCENdriveltoluse=n

Description
Enter the drive from which you wish the INSTALL utility to copy files.
Typically, this is the drive that contains the INSTALL disk.

ENTER-Select ESC-Cancel



Cac buwoc cal dat va tao duong
dan File bien dich

Kiém tra dwong dan chira cac tap tin cai dat
¢ E:\PROGRA-~1lllic31\INSTALL.EXE " -|o| x

I krland C++ 3.1 & Application Frameworks Installation

Description
Enter the path to the directory containing the Borland C++ files.

ENTER-Select ESC—-Cancel



Cac buwoc cal dat va tao duong
dan File bien dich

4. Stra lai thuw muc cai dat (nhan Enter)

cv E:\PROGRA~1\Bc3 1\INSTALL.EXE - -0} X

Borland C++ 3.1 & Appl (ation Frameworks Installation

Directories... . E:\BORLANDC |

Windows Dir... s \W1NDUY

Install Options... [ CMD IDE TD TASM TPROF TU CLASS BGI DOC 1
Examples Options... [ C/C++ TD TASM TPROF WIN RW OWL TU 1]
Windows Options... [ WIN DEU31 RV OWL DEBUG GRPS 1

DOS Library Models.. [ S M C L H SRC 1]

Start Installation

Description
Selecting this option will allow you to change directories where the
Borland C++ files are to be copied. By default the files are copied to
default directories.

Fi-Help F9-Start the installation ENTER-Select ESC-Previous



Cac buwoc cal dat va tao duong
dan File bien dich

E:\BorlandC stra lai la C:\BC hay C:\BorlandC

¢t E:\PROGRA~1\Bc31\INSTALL.EXE

Borland C++ 3.1 & ﬂpplicagl 2 Frameworks Installation

| BOIIand Dir: E: \BORLRNDC

I Debugger Dir: E: \BORLHNDC\BIN
Windows D|| Tasm Dir: E:\BORLANDC\BIN
Install O|| Profiler Dir: E:\BORLANDC\BIN GI DOC 1
Examples Workshop Dir: E:\BORLANDC\BIN U 1]
Windows O] OWL Dir: E :\BORLANDC\OUL
DOS Librall TU Dir: E:\BORLANDC\TUISION

RTL Dir: E:\BORLANDC\CRTL

Start Ins|| Include Dir: E:\BORLANDC\INCLUDE

Library Dir: E:\BORLANDC\LIB

BGI Dir: E:\BORLANDC\BGI

ClassLib Dir: E:\BORLANDC\CLASSLIB

Examples Dir: [ E:\BORLANDC\EXAMPLES\... 1

Description
Press ENTER to change the Borland C++ 3.1 & Application Framworks bhase
directory.

Fi-Help ENTER-Select ESC-Previous



Cac buwoc cal dat va tao duong
dan File bien dich

Sau khi stra xong, nhan ESC dé thoat khoi
man hinh chinh stra dut'ng dan.

Chon Start Installation dé bat dau cai dat.

cv E:\PROGRA~1\Bc31\INSTALL.EXE |Cl| x|

Borland C++ 3.1 & Application Frameworks Installation

Bo:land Dir: E: \BORLHNDC .
——— || Bin Dir: LANDC\BIN
Directori er Diw: E: \BORIANDC\BIN
Windows I ir: E:\BORLANDC\BIN

Install O|] Profiler Dir: E:\BORLANDC\BIN

Examples Workshop Dir: E:\BORLANDC\BIN

Windows O|| OWL Dir: E:\BORLANDCN\OWL

DOS Librall TU Dir: E:\BORLANDC\TUISION
—— || RTL Dir: E:\BORLANDC\CRTL

Start Ins|| Include Dir: E:\BORLANDCN\INCLUDE

Library Dir: E:\BORLANDC\LIB

BGI Dir: E:\BORLANDC\BGI

ClassLib Dir: E \BORLANDC\CLASSLIB
Examples Dir: [ E:\BORLANDC\EXAMPLES\... 1

Description
Press ENTER to change the Borland C++ 3.1 & Application Framworks base
directory.




Cac buwoc cal dat va tao duong
dan File bien dich

Khi cai dat c6 1 vai file bi 16i, ta nh&n nat
C dé ti€p tuc

cv E:\PROGRA~1\Bc31\INSTALL.EXE

Borland C++ 3.1 & Application Frameworks Installation

Directories... [ C:\BORLANDC 1

Windows Dir... [ C:\WINDOUS 1

Install Options... [ CMD IDE TD TASM TPROF TU CLASS BGI DOC 1
Examples Options... [ C/C++ TD TASM TPROF WIN RW OWL TV 1]
Windows Options... [ WIN DEU31 RW OWL DEBUG GRPS 1

DOS Library Models.. [ S M C L H SRC 1

Problem detected by C:\BORLANDC\BIN\UNZIP.EXE., C)ontinue or Adbort?

R
C:\BORLANDC\BIN\TDW.INI,. C:\BORLANDC\BIN\HELP.ICO
Uriting files:
C:\WINDOUWSNTDUW.INI, C:A\WINDOWSN\HELP.ICO
Executing:
C:\BORLANDCA\BIN\NUNZIP.EXE —o C:\BORLANDCN\BIN\WIN31BIN C:\BORLANDC\BIN

Executing:
C:\BORLANDCN\BINNUNZIP.ERE —o C:\BORLANDC\REDIST\WIN31DEU C:\BORLANDC\REDI
ST

ESC-Cancel




Cac buwoc cal dat va tao duong
dan File bien dich

= Nhan 1 nuat bat ky dé tiép tuc
— ESC dé tat man hinh.
= Chuay tao dwong dan (PATH)

cv E:\PROGRA~1\Bc3 1\INSTALL.EXE 1

Borland C++ 3.1 & Application Frameworks Installation

Borland C++ 3.1 & Application Frameworks is now
installed on your system. All the necessary
files have been copied to your hard drive. If
you selected ’YES’ to install the command-1line
version of the compiler, a configuration file
has been created. Make sure the line:
FILES = 20

is in your CONFIG.SYS file and C:\BORLANDC\BIN
is _in vour vath. For examnle:
Executing: PATH=C:\BIN:C:\BORLANDC\BIN

C:\BORLA| Also during your next Windows session you will NDC\BIN
Executing: be given the opportunity to create a Borland C++

C:\BORLA | group. C\BIN
Reading file Press any key to view the readme file.

C:\BORLA

C:\BORLA
WUriting files:

C:\WINDOWS\BC.ICO, C:\WINDOWSN\BC.PIF, C:\WINDOWS\GROUPS .EXE




i Tao file dwdng dan Path

= Tao 01 file *.bat trong 6 dia C:\ il
(hay 6 dia da cai dat BorlandC)

£ P.BAT - Notepad
File Edit Format View Help

path=X%path%;c:\borlandc\bin\;

Bién soan: Lé Minh Triét



i Cac budc tién hanh lap trinh

10.

11.

Chay clra s6 Run
GO lenh CMD

C
C
C

D\
nay File P.bat

hay chuwong trinh soan thao BC.EXE

Soan ndi dung chuong trinh nguon
Lwu lai File voi dudi *.asm

T

C
C
T

hoat khoi BorlandC
nay chuong trinh hop dich TASM.EXE
hay trinh lién két TLINK.EXE

nwe thi chwong trinh.,



i Vi du: Soan chuwong trinh Hello

= Soan tap tin Hello.asm

;hello.asm ghi chu tap tin

dosseg - hwéng dan thi tw doan
.model small ; ché dd ma va di liéu
.stack 100h ; khai bao Stack 256 byte

~.data - bat dau doan di liéu
message db "hello, world",0Dh,0Ah,'$' ;khai bao chudi
code - bat ddu doan ma chwong trinh
Begin:
Mov AX,@Data - dwa dia chi doan di¥ liéu vao AX
Mov DS ,AX va cho DS tro téi do
Mov AH,09h : ham 09h in chudi v&i DX trd toi
Mov DX,OFFSET message
Int 21h
Mov AX,4C00h - két thuc chwong trinh
Int 21h
End Begin|

Bién soan: Lé Minh Triét



i Vi du: Dich chwong trinh Hello

s GO |Iénh Tasm Hello.asm

:\>tasm hello
urbho Assembler» VUersion 3.1 Copyright {(c)> 1988, 1992

Assembling file: hello.ASM
messages: None
Jarning messages: None
1
425k

%D



i Vi du: Dich chwong trinh Hello

s GO Ienh Tasm Hello.asm

:\>tasm hello
urbho Assembler» VUersion 3.1 Copyright {(c)> 1988, 1992

Assembling file: hello.ASHM
messages: None

Jarning messages: None
asses: |
emaining memory: 425k

*\>

= GO tiép Iénh Tlink Hello.obj
= Chuong trinh sé tao ra file Hello.exe






Phan 2:

i TO CHUC THANH GHI

= Thanh ghi (register) la noi lvu div lieu bén
trong CPU

= Tuy theo d0 dai 8 hay 16 bit va tuy theo

chirc nang khi dé6 thanh ghi dugc dung dé

chira dit liéu sé thao tac hoac két qua cac

phép tinh hodc cac dia chi ding dé dinh vi 6

nhé khi can thiét.

= CO tat ca 14 thanh ghi, moéi thanh ghi dai 16
bit chia thanh nam nhém




1. Nhom thanh ghi doan
(segment register)

= GOm 4 thanh ghi: doan ma CS, doan dit liéu DS, doan b6
sung ES va doan stack SS. La nhirng thanh ghi chira dia chi
segment cla cac 6 nh& khi can truy xuat.
= Thanh ghi doan ma CS (Code Segment): Lwu dia chi
segment chira chwong trinh ngdn nglr may.
«= Thanh ghi doan di* liéu DS (Data Segment): Lwu dia chi
segment cla doan chtra di¥ liéu trong chwong trinh.
= Thanh ghi doan bo sung ES (Extra Segment): Lvu dia chi
segment clia doan di¥ liéu bd sung.

= Thanh ghi doan Stack SS (Stack Segment): Luu dia chi
segment clla doan stack.

= 4 thanh ghi nay c6 thé truy xuat di* liéu trén 4 doan khéac
nhau va 1 chuwong trinh chi c6 thé st dung cung moét ldc toi
da 4 doan.

= CPU 80386 co 2 thanh ghi twong tw nhuw ES la FS va GS.



2. Nnom thanh ghi da dung
(general register)

= GOm bén thanh ghi AX, BX, CX, DX. Cac thanh
ghi nay c6 thé xem nhv mot thanh ghi 16 bit
hoac hai thanh ghi nho:
AX = AH + AL
BX = BH + BL
CX=CH+ CL
DX = DH + DL

CPU 80386 cO thé kéo dai dén 32 bit tao
thanh thanh ghi EAX, EBX, ECX, EDX.



Thanh ghi tich Iy AX (Accumulator register): thuwong
dung dé Ivu s6 nhan, s6 chia trong cac phép toan nhan, chia,
cac phép tinh sb6 hoc, logic va chuyén di liéu.
vD: MUL BH ; AX < AL*BH
Thanh ghi co s& BX (Base register): thwong dung dé
dinh vi bd nhé.
VD: MOV [BX], AX ; Lay néi dung thanh ghi AX dua vao 6 nhé

; ¢6 dia chi segment la DS va dia chi offset BX.
Thanh ghi dém CX (Count register): dung dé dinh s6 lan
lap cua vong lap.
Thanh ghi di¥ liéu DX (Data register): dung dé lvu két
quéa clla cac phép toan nhan va chia, dinh dia chi cong trong
cac |énh nhap xuat cong.

VD: MOV AL, 62 ; AL « 62
MOV DX, 1000 ;DX ~ 1000
OUT DX, AL : Pwa ndi dung clia AL (ttrc 62) ra cong 1000



Phan 3:

i 1. Ca phéap Iénh hop ngly

= MOt chwong trinh hop nglr gdbm cac Statement (ménh dé)
duoc viét lién tiép nhau , moi Statement duoc viét trén 1
dong. Mot Statement c6 thé la:

= 1 Iénh (Instruction) : dugc chuyén thanh ma may.
= 1 chi dan (Assembler directive) : khong chuyén thanh
ma may

= Cac lénh gbm 4 truong :

Name Operation  Operand(s) Comment

Céac trwvong cach nhau it nhat 1 khoang trang hodc 1 TAB

Vidu: START : MOV CX,5 ; khoi tao thanh ghi CX
= Hay mét chi dan ctia ASM :

Vi du: MAIN PROC ; tao mo6t thu tuc co tén la MAIN



1.1 Trwong Tén
(Name Field)

= Truwong tén dung cho nhan Iénh, tén thd tuc va tén bién.
ASM sé chuyén tén thanh dia chi bd nhé .
= Tén c6 thé dai tir 1 dén 31 ky tu .

= Trong tén chira cac ky tuy tr a-z, cac sb va cac ky ty dac biét sau:
?,@, ,%vadau.

= Khdng duoc phép cé ky tw trong trong phan tén.

= Tén khéng duoc bat dau bang mot s6 .

= ASM khéng phan biét gilra ky tv viét thuwong va viét hoa .
= Cac vi du vé tén hop Ié va khdéng hop Ié trong ASM.

Tén hop Ié Tén khong hop 1€
COUNTER1 TWO WORDS
@CHARACTER 2ABC

SUM_OF DIGITS A45.28

DONE? YOU&ME

.TEST ADD-REPEAT



1.2 Trwong toan tw
( operation field)

= P6i vbi 1 1énh truwdng toan tir chua ky hiéu (Symbol)
cua phép toan (Operation code = OPCODE). ASM sé
chuyén ky hiéu phép toan thanh ma may .

= Thong thwong ky hiéu ma phép toan mé ta churc
nang cua phép toan. Vi du: ADD, SUB, INC, DEC,
INT...

= DO voi chi dan cha ASM, trudng toan tlr chuwa mot
opcode gia (pseudo operation code = pseudo-op).
ASM khong chuyén pseudo-op thanh md may ma
hwdng dan ASM thuwc hién mot viéc gi dé vi du tao
ra mot tha tuc, dinh nghia céac bién ...



1.3 Trwong cac toan hang
(Operand(s) field)

= [rong 1 lénh, trwong toan hang chi ra cac so liéu tham gia
trong Iénh do.

= 1 Iénh c6 thé khéng c6 toan hang , c6 1 hodc 2 toan hang .

Vi du: NOP ; khdng co6 toan hang
INC AX ; 1 toan hang
ADD WORD1,2 ; 2 toan hang,

;cOng 2 voi ndi dung cua tr nhd WORD1
= Trong cac Iénh 2 toan hang toan hang dau la toan hang
dich (destination operand). Toan hang dich thuong la
thanh ghi hodc vi tri nhé dung dé lwu trir két qua. Toan
hang thi* hai la toan hang nguén. Toan hang nguon
thwong khong bi thay doéi sau khi thwc hién Iénh .
= DGi voi mot chi dan clia ASM, trvdng toan hang chira mot
hoac nhiéu théng tin ma ASM dung dé thuc thi chi dan .



1.4 Trwong chu thich
(Comment field)

= Trwong chd thich la mot tuy chon trong ngon
nglr ASM. Lap trinh vién dung trwong chu thich

dé thuyét minh vé cau
thiét vi ngbn nglr ASM

énh. Biéu nay la can
a ngbn nglr cap thap

(low level) vi vay sé rat khé hiéu chuong trinh
néu né khong duoc chd thich mdt cach day du
va ro rang. Tuy nhién khong nén co chu thich
doéi véi moi dong cla chwong trinh, ké ca
nhirng 1énh ma y nghia ctia n6 da rat rd rang.



2. Cac kiéu so liéu trong
chuong trinh hop ngiy

= CPU chi lam viéc v@i cac s6 nhi phan. Vi
vay ASM phai chuyén tat cd cac loai so
liéu thanh sé nhi phan.

= Trong mot chuwong trinh hop nglr cho
phép biéu dién sb lieu dwdi dang nhi
phan, thap phan hoac thap luc phan.



iZlCacsc“)'

1 s6 nhi phan 1a 1 day cac bit 0, 1 va két thic bang b hoac B

= 1 s6 thap phan la 1 day cac chir so thap phan va két thidc bai d
hodc D (c6 thé khdng can)

= 1 s0 hex phai bat dau bai 1 chir s6 thap phan va phai két thac
bdi h hoac H.

= Vi du cac biéu dién s hop 1é va khong hop 1é trong ASM :

SO Loai

10111 thap phan

10111b nhi phan

-2183D thap phan

1B4DH hex

1B4D sd hex khéng hop Ié
FFFFH sd hex khong hop Ié

OFFFFH sO hex



i 2.2 Cac ky tu

= Ky t va mot chuodi cac ky tv phai duoc
déng gilta hai dau ngoac don hoac hai
dau ngoac kép.
Vidu: ‘A’ va “HELLO”.

» Cac ky tuv déu duwoc chuyén thanh ma
ASCII.

= Do do trong mot chuong trinh ASM xem
khai bao ‘A’ hay 41h (ma ASCII cua A)
la gibng nhau



i 3. Cac bién (Variables)

= Trong ASM bién déng vai tro nhuv trong ngdn nglr cap cao.
MOi bién c6 mot loai di liéu va n6é dwgc gan mot dia chi bd
nh¢ sau khi dich chuwong trinh. Bang sau day liét ké cac
toan tlr gia dung dé dinh nghia cac ki€u so liéu.

PSEUDO-OP STANDS FOR

DB define byte

DW define word (doublebyte)

DD define doubeword (2 tir lién tiép)
DQ define quadword (4 ttr lién tiép )

DT define tenbytes (10 bytes lién tiép)



‘L 3.1. Kiéu byte

= DE dinh nghia bién ki€u byte cl phap nhuv sau:
NAME DB Initial_value

Vidu: ALPHA DB 4

- Chi dan nay sé gan tén ALPHA cho mot byte nhé trong
bd nhé ma gié tri ban dau cta né la 4.

- Néu gié tri cta byte la khéng xac dinh thi dat dau cham
hdi ( ?) vao gia tri ban dau.
Vidu: BYT DB ?

= DOi voi bién ki€u byte vung gia tri n6 lwu trir dwoc la ti
-128 dén 127 dbi voi sé c6 dau va 0 dén 255 dbi vbi sb
khéng dau .

Bién soan: Lé Minh Triét



i 3.2. Kiéu word

= Dinh nghia mot bién ki€u Word nhuv sau:
NAME DW Initial_value
Vi du : WRD DW -2

= C6 thé dung dau ? dé thay thé cho bién tir co
gia tri khbng xac dinh. Vung gia tri cia bién
ttr la -32768 dén 32767 dbi voi s6 ¢co6 dau va 0
dén 56535 doi véi s6 khodng dau .



i 3.3 Mang (arrays)

= Mang la mot loat cac byte nhé hoac word nhé lién tiép
nhau. Vi du dé dinh nghia 1 mang 3 byte la B ARRAY,
gia tri ban dau la 10h, 20h va 30h ta c6 thé viét :
B ARRAY DB 10h,20h,30h
= B_ARRAY la tén duoc gan cho byte dau tién
= B _ARRAY+1 la tén cua byte thr hai
= B ARRAY+2 la tén cua byte thr ba

= Néu ASM gan dia chi offset la 0200h cho mang B_ARRAY
thi nGi dung b6 nh¢ sé nhu sau :

SYMBOL ADDRESS CONTENTS
B_ARRAY 200h 10h
B_ARRAY+1 201h 20h
B_ARRAY+2 202h 30h

Bién soan: Lé Minh Triét



+

= Chi dan sau day sé dinh nghia mo6t mang 4 phan

tl cO tén 1a W _ARRAY:

W _ARRAY

W A
W A
W A
W A

R

R
R
R

RAY
RAY+2
RAY+4

RAY+6

DW 1000,40,29887,329
= Gia str mang bat dau tai 0300h, b nhé nhw sau:
SYMBOL

ADDRESS

300
302
304
306

1
1
1
1

CONTENTS
1000d

40d
29887d
329d



i Byte thap va byte cao ciia mdt word

= DOi khi ching ta can truy xuat t¢i byte thap va
byte cao ciia mot bién Word.
= Gia sir chung ta dinh nghia :
WORD1 DW 1234h
» Byte thap cia WORD1 chtra 34h
= Con byte cao cua WORD1 chtra 12h
» Ky hiéu dia chi cua byte thap la WORD1
= Con ky hiéu dia chi cua byte cao la WORD1+1 .

Bién soan: Lé Minh Triét



i Chuoi cac ky tw ( character strings)

= MOt mang cac méa ASCIl c6 thé dugc dinh nghia bang
mOot chudi cac ky tuw .
Vidu: LETTERS DW 41h,42h,43h
tvong dwong voi
LETTERS DW ‘ABC’
= Bén trong mot chudi , ASM s& phan biét chir hoa va chir
thuwdng . Vi vay chudi ‘abc’ sé duwoc chuyén thanh 3 bytes :
61h, 62h va 63h.
= Ta cling c6 thé t6 hop cac ky tw va cac sd trong mot dinh
nghia.
Vidu: MSG DB ‘HELLO’, OAH, ODH, ‘$’
tvong dwong voi
MSG DB 48H,45H,4CH,4Ch,4FH,0AH,0DH,24H




‘L 3.4 C4c hang ( constants)

Trong mot chwong trinh cac hang c6 thé dwoc dit tén nhd chi dan
EQU (equates). Cu phap cua EQU la :

NAME EQU constant
Vidu: LF EQU  OAH

sau khi c6 khai bao trén thi LF dugc dung thay cho OAh trong chuong
trinh. Vi vy ASM sé& chuyén cac lénh :

MOV  DL,0Ah
va MOV  DL,LF
thanh cung mét ma may.
Ciing c6 thé ding EQU dé dinh nghia mét chuodi
Vi du: PROMPT EQU ‘TYPE YOUR NAME "’
Sau khi c6 khai bao nay, thay cho
MSG DB ‘TYPE YOUR NAME "’
chiing ta c6 thé viét
MSG DB PROMPT

Bién soan: Lé Minh Triét



i 3.5. Cac lénh co ban

= CPU 8086 c6 rat nhiéu Iénh, trong chwong
nay, chung ta sé xem xét 7 lIénh don gian
cua 8086 ma chung thuwong duwgc dung
vGi cac thao tac di chuyén s6 liéu va thuc
hién cac phép toan sd hoc.

= Trong phan sau day, WORD1 va WORD2
la cac bién kiéu word, BYTE1 va BYTE2
la cac bién kiéu byte .



i 3.5.1 Lénh MOV va XCHG

= Lénh MOV dung dé chuyén s6 liéu gitra cac thanh ghi, gitra
1 thanh ghi va 1 vi tri nhd hodc dé di chuyén truc tiép
mot s6 dén modt thanh ghi hoac mot vi tri nhé.

= CU phap cua Iénh MOV la :
MOV Destination , Source
= Vidu: MOV AX,WORD1
; lay ndi dung ciia WORD1 duwa vao thanh ghi AX
MOV AX,BX
: AX 1ay ndi dung clia BX, BX khong thay doi
MOV AH/A
; AX lay gia tri 41h

Bién soan: Lé Minh Triét



| Chd ¥ Ienh MOV

= Lénh Mov khong lam anh hwong thanh ghi co hiéu
= Khong thé chuyén dir liéu truc ti€p gilta 2 toan hang ma
phai dung 1 thanh ghi trung gian
Vi du: Chuyén di liéu 16bit tir Varl vao Var2
Mov AX,Varl
Mov Var2,AX
= Khoéng thé chuyén truc ti€p 1 hang vao 1 thanh ghi doan,
muén chuyén ta phai dung 1 thanh ghi trung gian
Vi du: Mudn chuyén gia tri BB0OOh vao thanh ghi DS
Mov AX,0B800h
Mov DS,AX
= Khéng thé chuyén truc ti€p gitra hai thanh ghi doan



i LEénh XCHG

= Lénh XCHG ( Exchange) dung dé trao doi noi
dung cua 2 thanh ghi hoac cua moét thanh ghi va
mot 6 nhd.
Vidu: XCHG AH,BL

XCHG AX,WORD1

: trao d6i ndi dung clha thanh ghi AX va bién
WORD1.

= Khéng thé dung Iénh nay véi cac thanh ghi doan

Bién soan: Lé Minh Triét



i 3.5.2 Lenh ADD, SUB, INC, DEC

= Lénh ADD va SUB dugc dung dé cong va trlr ndi dung
cua 2 thanh ghi, cia moét thanh ghi va mot vi tri nhé, hoac
cong (trr) moét s6 véi mdt thanh ghi hoac mdt vi tri nho.

= Cu phap:
ADD Destination , Source
SUB Destination , Source
Vi du :
ADD WORD1, AX
ADD BL,5
SUB AX,DX ; AX=AX-DX

= Khéng thé cong truc ti€p thanh ghi doan

Bién soan: Lé Minh Triét



i Lenh ADD, SUB

s Khong duoc phép cong hoac trir truc tiép

gitra 2 vi tri nho.
Pé gidi quyét van dé nay nguoi ta phai di chuyén
byte (word) nhd dén mot thanh ghi sau dé méi
cong hoac trir thanh ghi nay voi mot byte (word)
nh¢ khac.
Vi du:

MOV AL, BYTE2

ADD BYTE1, AL

Bién soan: Lé Minh Triét



i Lenh INC, DEC

= Lénh INC (incremrent) dé cong 1 vao ndi dung thanh ghi
hoac mot vi tri nho.
= Lénh DEC (decrement) dé gidm b6t 1 khéi mot thanh ghi
hoac 1 vi tri nho.
Cu phap:
INC Destination
DEC Destination
Vi du :
INC WORD1
INC AX
DEC BL



‘L 3.5.3 Léenh NEG ( negative)

= Lénh NEG dé dobi dau clla mot thanh ghi hoac
mot vi tri nho.
Cu phap :
NEG destination
Cong dung dé thyc hién phép trir 1 hdng véi 1
toan hang (hang khoéng thé dirng trwéc). Vi du:

SUB 100,AL ; ASM khong cho
phép nén ta viét lai nhu sau:
SUB AL,100

NEG AL

Bién soan: Lé Minh Triét



3.6 Chuyén ngbn ngit cap cao
thanh ngon ngilr ASM

= Gia st A, B la 2 bién word. Anh/chi chuyén cac ménh dé sau ra ngdn
nglr ASM.
1.6.1 Ménh dé B=A

MOV  AX,A : dua A vao AX
MOV  B,AX  dwa AX vao B
1.6.2 Ménh dé A=5-A
MOV  AX,5 : dua 5 vao AX
SUB  AX,A : AX=5-A
MOV A AX : A=5-A
cach khac: NEG A A=-A
ADD A5 ‘A=5-A
1.6.3 Ménh dé A=B-2*A
MOV  AX,B :AX=B
SUB  AX,A :AX=B-A
SUB  AX,A :AX=B-2*A

MOV  AAX ‘A=B-2*A Bién soan: L& Minh Triét



3.7 Cau trdc cua mo6t
chuong trinh hgp ngtr

= MOt chwong trinh ngbn nglr may bao gom:
= ma (code)
= SO liéu (data)
= ngan xép (stack).

= MO6i mOt phan chiém mot doan bd nho.
MOi mot doan chwong trinh la duwoc
chuyén thanh mot doan bd nhé béi ASM.



3.7.1 Cac kiéu bd nhé

(memory models)

4

= DO Ion cla mé va so liéu trong mot chwong trinh duoc
quy dinh bdi chi dan MODEL nham xac dinh kiéu bd
nh& dung vo&i chuong trinh.
Ca phap cua chi dan MODEL nhwv sau :
.MODEL memory_model

= Bang sau cho thay cac ki€u bd nho :

MODEL DESCRITION
TINY Code, data nam trong 1 doan
SMALL Code nam trong 1 doan, data nam trong 1 doan
MEDIUM Code nhiéu hon 1 doan , datatrong 1 doan
COMPACT |Codetrong 1 doan, data nhiéu hon 1 doan
LARGE Code, data loén hon 1 doan, array khong qua 64K B
HUGE Code, data lon hon 1 doan, array lon hon 64K B

blen soan: Le Minh Iriet




i 3.7.2 Poan so liéu

= Doan sb liéu cua chuong trinh chwa cac khai bao bién,
khai b4o hang...Dé bat dau doan sé liéu ching ta dung
chi dan DATA véi ci phéap nhu sau :

.DATA

-khai b4o tén cac bién , hang va mang

Vidu :
.DATA
WORD1
WORD?2
MSG
MASK

DW 2 ; gan 2 vao wordl
DW 5

DB  ‘THIS IS A MESSAGE "’
EQU 10010010B ; hang

Bién soan: Lé Minh Triét



‘L 3.7.3 DPoan ngan xép

= Muc dich cua viéc khai bao doan ngan xép
la danh mo0t vung nh¢ (vung stack) dé lwu
trlr cho stack.
Cu phap:
STACK size

néu khéng khai bao size thi 1KB duwgc danh
cho vung stack.

.STACK 100h
;danh 256 bytes (=100h) cho vung stack

Bién soan: Lé Minh Triét



‘L 3.7.4 Poan ma

= Bat dau doan ma chwé cac 1énh ctia chwong trinh:
.CODE

= Bén trong doan ma cac lénh thuong duwoc t6 chirc thanh thd tuc
(procedure), c6 cau tric nhv sau:

name PROC
than cla thu tuc
name ENDP
= CAau trdc cua 1 chuong trinh, phan CODE la thu tuc c6 tén MAIN:
.MODELSMALL
.STACK 100h
.DATA
.CODE ; dinh nghia s6 liéu tai day
MAIN PROC
:than cua thu tuc MAIN
MAIN ENDP

: cac thud tuc khac néu co
END MAIN Bién soan: L& Minh Triét



3.8 Cac Iénh vao ra
i Lenh INT (interrupt)

= D& goi cac chwong trinh con clia BIOS va DOS
c6 thé dung Iénh INT véi cl phap nhu sau :

INT interrupt_number

0 day interrupt_number la moét s6 ma nd chi
dinh mot routine.

Vidu: INT 16h

: goi routine thwc hién viéc nhap sbé liéu tw
Keyboard.

Bién soan: Lé Minh Triét



i 3.8.1 Lenh INT 21h

= INT 21h dung dé goi mot s6 I6n cac cac ham
(function) cua DOS. Tuy theo gia tri ma ching ta
dat vao thanh ghi AH, INT 21h sé goi chay mot
routine twong rng .

= Trong phan nay ta sé quan tam dén 2 ham:
FUNCTION NUMBER ROUTINE
1 Nhap tir ban phim mot ky tw
2 Xuat ra man hinh 1 ky tw



FUCNTION 1

Nhap tir ban phim mot ky tu

Input : AH=1

Output: AL= ma ASCII cua ky tw vira nhap

AL=0 néu k

héng nhan phim

Pé goi routine nay thwc hién cac l1énh sau:

MOV AH,1 ;in
INT 21h ; A

put key function
. chira ma ASCII cua ky tw

vira nhap va hién t

Ni ra man hinh

Bién soan: Lé Minh Triét



FUNCTION 2 :
‘L Xuat ra man hinh 1 ky tw

Input : AH=2

DL= ma ASCII cua ky ty can xuat
Output: AL= ma ASCII cua ky tv can xuat
Vidu: MOV AH,2

MOV DL,?’; ky tw ‘?’

INT 21H : hién thi ky ty ‘?’

Néu DL chwa ky tw diéu khién thi khi goi INT 21h,
ky tu diéu khién sé dwoc thuc hién

Bién soan: Lé Minh Triét



+

ASCII code (Hex) FUNCTION

14 beep

8 b.space — nhap b.phim 1 ky ty O h.thi
9 tab — xuat mot chudi ky tw ra mhinh
A line feed - nhap chubi tir ban phim

D carriage return (Enter)



3.9 Chuwong trinh vi du: chuwong trinh doc mot ky
tw tr ban phim va in né trén dau dong méi

.MODEL SMALL ; nhay dén dong moi

STACK 100H MOV  AH,2 ; ham xuat 1 ky tu
CODE MOV  DL,0DH ; ky tw carriage return
MAIN PROC INT 21H : thuc hién c.r.

. display ddu nh&c MOV  DL,0AH ; ky ty line feed

MOV  AH.2 INT 21H ; thuwe hién line feed
MOV  DL,? ; Xuat ky tu

INT 21H MOV  DL,BL ; dua ky tw vao DL

: nhap 1 ky tw IN'I: i 21H ; Xuat ky tw

MOV  AH,1 ; ham doc ky ty ~ ; ro ve DOS

INT 21H : ky tv duoc dua vao AL MOV  AH,4CH ; ham thoat vé DOS

MOV  BLAL ;cdtkytytrongBL INT — 2IH —;exitto DOS
MAIN  ENDP

END MAIN

Bién soan: Lé Minh Triét



i 3.10 Xuat mét chuoi ky tw

= Trong chuwong trinh trén day ta da dung INT
21H ham 2 va 4 dé doc va xuat mot ky tw.

= Ham 9 ngét 21H c6 thé dung dé xudt mot chuoi
Ky tu.
Input : DX=dia chi clia chudi
Chuoi két thuc bang dau ‘$’
s Ky tv $ & cudi chuoi sé khéng dwoc in 1én man
hinh. Néu chubi c6 chra ky tw diéu khién thi
chirc nang twong rng sé thuwc hién.



+

= Chwong trinh in Ién man hinh chuoi “HELLO!”.
Chu6i HELLO dugc dinh nghia nhw sau:

MSG DB ‘HELLO!$
= Lénh LEA (Load Effective Address) nap dia chi
LEA destnation , source
= Ngat 21h, ham s6 9 s& xudt mot chuoi ky tu ra
man hinh v&i diéu kién dia chi cia bién chubi phai
& trén DX . C6 thé thuc hién diéu nay béi Iénh :
LEA DX,MSG
- dua dia chi offset cua bién MSG vao DX




PRINT STRING PROGRAM

.MODEL SMALL
.STACK 100H
.DATA
MSG DB ‘HELLO!$’
.CODE
MAIN PROC
- initialize DS
MOV AX,@DATA
MOV DS,AX

; display message
LEA DX,MSG
MOV AH,9
INT 21H
; return to DOS
MOV AH,4CH
INT 21H
MAIN ENDP
END MAIN

Bién soan: Lé Minh Triét



MODEL ~ SMALL CASE COVERT PROGRAM

.STACK 100H

.DATA
CR  EQU ODH
LF  EQU OAH
TB1 DB ‘Nhap vao mot ky tu thuong:$’
TB2 DB ODH,0AH,’Ky tu vua nhap viet hoa la *’
CHAR DB ?,’$" ; dinh nghia bién CHAR c6 gia tri ban dau chua xac dinh
.CODE
MAIN PROC
: INITIALIZE DS
MOV AX,@DATA
MOV DS,AX
:PRINT PROMPT USER
LEA DX,TB1 ; 18y thdng diép s6 1
MOV AH,9
INT 21H : xuat n6é ra man hinh
:nhap vao mot ky ty thuong va déi né thanh ky tw hoa
MOV AH,1 ; nhap vao 1 ky tw
INT 21H ; cat no trong AL
SUB  AL,20H ; d6i thanh chi* hoa va cat né trong AL
MOV CHAR, AL ; cat ky tu trong bién CHAR
; xuat ky tu trén dong ti€ép theo
LEA DX, TB2 : 1ay théng diép thi 2
MOV AH,9

INT  21H ; xudt chubi 2, vi TB2 0 két thuic bdi ky tv $ nén tiép tuc xuét ky tw co trong bién CHAR
;dos exit

MOV AH,4CH

INT 21H ; dos exit

MAIN ENDP

END MAIN Bién soan: Lé Minh Triét



= Yéu cau nhap 1 ky tw, sau dé thay doi ky
twr da nhap thanh ky tw di lién truwdc theo
thir tw ASCII va in ra man hinh



MODEL  SMALL CASE PREVIOUS PROGRAM

.STACK 100H

.DATA
CR  EQU ODH
LF  EQU OAH
MSG1 DB ‘Nhap vao 1 ky tu:$'
MSG2 DB ODH,0AH,’Ky tu lien truoc no la 3’
CHAR DB ?,’$" ; dinh nghia bién CHAR c6 gia tri ban dau chua xac dinh
.CODE
MAIN PROC
: INITIALIZE DS
MOV AX,@DATA
MOV DS,AX
:PRINT PROMPT USER
LEA DX,MSG1 ; 18y thdng diép s6 1
MOV AH,9
INT 21H : xuat n6é ra man hinh
:nhap vao mot ky ty thuong va déi né thanh ky tw hoa
MOV AH,1 ; nhap vao 1 ky tw
INT 21H ; cat no trong AL
DEC AL ;
MOV CHAR, AL ; cat ky tu trong bién CHAR

; xuat ky tu trén dong ti€ép theo

LEA DX, MSG2

MOV AH,9

INT  21H ; xudt chudi 2, vi MSG2 0 két thuc bdi ky tv $ nén ti€p tuc xuét ky tw co trong bién CHAR
;dos exit

MOV AH,4CH

INT 21H ; dos exit

MAIN ENDP

END MAIN Bién soan: Lé Minh Triét

; lay thong diép thr 2



3.1 Vi du vé Iénh nhay

Pé hinh dung duoc Iénh nhay lam viéc nhuw thé nao ching ta hay viét
chuwong trinh in ra toan bo tap cac ky tv IBM .

.MODEL SMALL
.STACK 100H
.CODE
MAIN PROC
MOV  AH,2 ; ham xuat ky tw
MOV CX,256 ; 5O ky tw can xuét
MOV DL,0 ; DL gitt ma ASCII cua ky tw NUL
PRINT_LOORP :
INT 21H ;display character
INC DL
DEC CX

JNZ PRINT_LOOP ;:nhay dén print_loop néu CX# 0
;DOS EXIT

MOV AH,4CH

INT 21H
MAINENDP

END MAIN



i Nhay c6 dau

SYMBOL DESCRITION CONDITION FOR JUMPS
JG/INLE jump if greater than ZF=0 and SF=0F
jump if not less than or equal to

JGE/JNL jump if greater than or equal to SF=O0F
jupm if not less or equal to

JL/INGE jump if less than
jump if not greater or equal SF<>O0F

JLE/ING jump if less than or equal ZF=1 or SF<>0F
jump if not greater



i Lenh CMP ( Compare)

= Cac lénh nhay thuong lay két gua cua |énh
Compare nhu la diéu kién. Ca phap cua lénh CMP
la :

CMP destination, source

= Lénh nay so sanh toan hang ngubn va toan hang
dich bang cach tinh hiéu Dest - Src. K&t qua khong
dwoc cat gilr . LEnh CMP gibng nhuw I1énh SUB, chi
khac: [énh CMP toan hang dich khéng thay doi.



Hién thi cau hoéi “Is if after 12 noon (Y/N)? va chd ta bam mot phim,

nBu ta badm y hay Y thoéng

bdo “Good afternoon!”,

con bam n hay N (hay bat ky phim) thong bao “Good morning!”

.MODEL SMALL

.STACK 100h
.DATA
TimePrompt DB ‘Is it after 12 noon (Y/N)?$
GoodMorningMsg LABEL BYTE
DB 0Dh,0Ah, ‘Good morning!’,0Dh,0Ah,'$’
GoodAfternoonMsg LABEL BYTE
DB 0ODh,0Ah, ‘Good afternoon!’,0Dh,0Ah,'$’
.CODE
Begin:
MOV AX, @DATA
MOV DS, AX
LEA DX, TimePrompt
MOV AH, 09h
INT 21h
MOV AH, 01h ;Nhé&p mot ky tu chira vao AL
INT 21h
CMP AL, 'y’ ; Ky tv da go la y?
JZ IsAfternoon ; Bung, nhay t¢i IsAfternoon
CMP AL, Y’ Ky tw go la Y?
JNZ IsMorning  ;Khbéng nhay t&i IsMorning

IsAfternoon:
;Khong go y hay Y
LEA DX,GoodAfternoonMsg

JMP  DisplayGreeting
IsMorning:

LEA DX,GoodMorningMsg
DisplayGreenting:

MOV AH, 09h

INT 21h

MOV AX,4C00h

INT 21h
END Begin

Bién soan: Lé Minh Triét



i Dién dich 1énh nhay cé diéu kién

Vi du trén day vé |énh CMP cho phép |énh
nhdy sau né chuyén diéu khién dén nhan
BELOW cac Iénh

CMP AX,BX

JG BELOW

c6 nghia la néu AX>BX thi nhay dén nhan
BELOW



+

Mac du Iénh CMP duogc thiét ké cho cac
lénh nhdy. Nhwng Iénh nhay c6 thé dirng
trwvdc 1 1énh khéac, chang han :

DEC AX

JL THERE

c6 nghia la néu AX trong dién dich cé dau
< 0 thi diéu khién duwoc chuyén cho
THERE



i 3.11 Lénh JMP

= Lénh JMP ( jump) la Iénh nhay khdng diéu kién.
Cu phap:
JMP destination

Trong dé destination la mét nhan ¢ trong
cung 1 doan voi leénh JMP.

Lénh JMP dung dé khac phuc han ché cla céac
lénh nhay c6 diéu kién (khdong qua 126 bytes ké
ttr vi tri cha Iénh nhay c6 diéu kién)



Vi du chung ta c6 doan chwong
trinh sau :

TOP:
; than vong lap
DEC CX
INZ TOP ; néu CX>0 tiép tuc lap
MOV AX,BX

gia st than vong lap chra nhiéu 1énh ma n6 vuot khéi 126 bytes truéc
lénh JNZ TOP . C6 thé giai quyét tinh trang nay bang cac lIénh sau :

TOP:
; than vong lap
DEC CX
JNZ BOTTOM ; néu CX>0 tiép tuc lap
JMP EXIT
BOTTOM:
JMP TOP
EXIT:
MOV AX,BX

Bién soan: Lé Minh Triét



i 3.12 Cau truc ré nhanh

= Trong ngbn ngilr cap cao cau trdc ré nhanh
cho phép mét chuong trinh ré nhanh dén
nhirng doan khac nhau tuy thudc vao cac
diéu kién . Trong phan nay ching ta sé xem
Xét 3 cau truc
a. IF-THEN
b. IF THEN_ELSE

c. CASE




a. IF-THEN

C&u trac IF-THEN cé thé dién dat nhw sau :
IF condition is true

THEN
execute true branch statements
END IF
Vi du : Thay thé gia tri trén AX bang gia tri tuyét déi ctia né
IF AX<O
THEN
replace AX by -AX
END-IF
C6 thé ma hod nhu sau :
- 1f AX<O
CMP AX,0
JNL END IF ' No, exit
:then
NEG  AX : yes, doi dau
END IF :

Bién soan: Lé Minh Triét



‘.h b. IF THEN ELSE

C6 thé ma hod nhuv sau :

IF condition is true
THEN
execute true branch statements
ELSE
execute false branch statements
END _IF

Vi du : gid sir AL va BL chira ASCII code
cla 1 ky tw. Hay xuat ra man hinh ky tw
trwdc (theo thir twv ky tw ). Thuat toan

IF AL<= BL

THEN

display AL

ELSE

display character in BL
END _IF

MOV  AH,2

: chuan bi xuat ky tw
AL<=BL
CMP AL,BL ;AL<=BL?
JNBE ELSE

; néu khdéng nhoé hon hay = BL
;then

ELSE_:

MOV  DL,AL
JMP DISPLAY
MOV  DL,BL

DISPLAY:

INT 21H

IF - Bién soan: Lé Minh Triét



c. CASE

Case la mot cau trdc ré nhanh nhiéu Co6 thé ma hoa nhv sau :

hwong. Cau trdc cia CASE nhrsau @ - case AX
CASE expression CMP  AX,0 ‘test AX
value 1 : Statements 1 JL NEGATIVE :AX<0
value 2 : Statements 2 JE 7ERO -:AX=0
JG positive ;AX>0
value n : Statements_n NEGATIVE:
Vi du : Néu AX < 0 thi dat -1 vao BX MOV  BX.-1
Néu AX = 0 thi dat 0 vao BX IMP END CASE
Néu AX > 0 thi d&t 1 vaoBX ZERO: B
Thuat toan : MOV  BX,0
CASE AX JMP END CASE
<0 put-1in BX POSITIVE:
=0 put Oin BX MOV BX,1
JMP END CASE

>0 putlinBX
END_CASE :

Bién soan: Lé Minh Triét



i Ré nhanh vi td hop cac diéu kién

= DOI khi tinh trang ré nhanh trong cac
lénh IF ,CASE can mot t6 hop céac
diéu kién duwdi dang :

Condition 1 AND Condition 2
Condition 1 OR Condition 2

Bién soan: Lé Minh Triét



‘L Vi du vé diéu kién AND :

= Doc 1 ky tw va néu la ky tw hoa thi in ra MH.
Thuat toan :
Read a character ( into AL)
IF ( ‘A’<= character ) AND ( charater <= ‘2’)
THEN
display character
END_IF

Bién soan: Lé Minh Triét



Vi du vé diéu kién AND :
i Poc 1 ky tw va néu la ky ty hoa thi in ra MH.

- read a character

MOV AH,1
INT 21H ; character in AL
; IF ( ‘A’<= character ) AND ( charater <= Z’)
CMP AL/A ; char >='A’?
JNGE END IF ;Nno, exit
CMP AL,Z ; char <=72"?
JNLE END _IF ; NO exit
; then display it
MOV DL,AL
MOV AH,2
INT 21H
END _IF:

Bién soan: Lé Minh Triét



thi in né Ién man hinh , ngwoc lai thi két thic chwong trinh .

| Vi du vé diéu kién OR : Boc mét ky tw , néu ky tw dé la ‘Y’ hoac 'y’

Thuat toan CMP
Read a charcter ( into AL) JE
IF ( chr =Y") OR ( chr='y’) CMP
THEN JE
dispplay it JMP
ELSE THEN :
terminate the program MOV
END IF MOV
INT
Code JMP
;read a character ELSE :
MOV AH,1 MOV
INT 21H INT

; character in AL END _IF :

JIF ( chr =y ) OR (chr =’)

ALYy’ ; chr =y’?
THEN ;=, in Chr
ALY’ ; chr =Y"?
THEN ;=, in Chr
ELSE_ ;<> , terminate

DL,AL
AH,2
21H
END_IF

AH,4CH
21h

Bién soan: Lé Minh Triét



i 3.13 Cau truc lap

MOt vong lap gobm nhiéu [énh dwoc
lap lai, s6 lan 1ap phu thudc diéu kién.
a. Vong FOR
b. Vong WHILE
c. Vong REPEAT



i a. Vong FOR

Lénh LOOP c6 thé dung dé thuc hién vong FOR.
Cu phap :
LOOP destination_label

S6 dém cho vong lap la thanh ghi CX ma ban déau né
dwgc gan 1 gia tri nao do . Khi Iénh LOOP duoc thuc hién
CX sé ty ddbng giam di 1. Néu CX chwa bang 0 thi vong
lap dwoc thuc hién tiép tuc. Néu CX=0 |énh sau Iénh LOOP
dwoc thuc hién
Dung 1énh LOOP , vong FOR c6 thé thuwc hién nhv sau :

; gan cho cho CX sb lan lap
TOP:

; than cua vong lap

LOOP TOP



Vidu : Dungvonglapinral
hang 80 dau *’

MOV CX,80 : CX chwa sb lan 1ap

MOV AH,2 : ham xuat ky tu

MOV DL,* ;DL chua ky ty **
TOP:

INT 21h : in dau *’

LOOPTOP : lap 80 lan

Liru y rang vong FOR ciing nhu 1énh LOOP thuc
hién it nhat la 1 1an. Do do néu ban dau CX=0 thi
vong lap sé thuwc hién [ap dén 65535 lan. bé
tranh tinh trang nay, Iénh JCXZ (Jump if CX is
zero) phai duoc dung trwéc vong lap.



+

Lénh JXCZ c0O cu phap nhv sau :
JCXZ destination_label
Néu CX=0 diéu khién duwoc chuyén cho
destination_label. Cac Iénh sau day sé dam bao
vong lap khéng thuc hién néu CX=0
JCXZ SKIP
TOP :
; than vong lap
LOOPTOP
SKIP :



b. Vong WHILE

vVong WHILE phu thudc vao 1 diéu kién. Néu diéu kién
dung thi thuwc hién vong WHILE. Vi vay néu diéu kién sai
thi vong WHILE khéng thwc hién gi ca .

Vi du : Viét doan ma dém so ky tv duoc nhap vao trén
cung mot hang .

MOV DX,0 : DX dé dém so ky tu

MOV AH,1 :ham doc 1 ky tu

INT 21h . doc ky tw vao AL
WHILE_:

CMP  AL,0DH . ¢O phai 1a ky tw CR?

JE END WHILE : ding , thoét

INC DX ;tang DX |én 1

INT 21h . doc ky tw

JMP  WHILE_ : 1ap

END WHILE : Bién soan: L& Minh Triét



c. Vong REPEAT

Cau truc REPEAT: repeat statements
until condition

Trong céu trac repeat ménh dé duoc thi hanh déng thoi diéu
kién duoc kiém tra. Néu diéu kién ding thi vong lap két thuc.

Vi du : Viét doan ma doc vao cac ky tw cho dén khi gap ky tw trong .

MOV AH,1 ; doc ky tw
REPEAT:

INT  21h ; Ky tw trén AL
;until

CMP AL, ° ; AL="?

JNE  REPEAT

Luvu v: REPEAT tién hanh it nhat 1 lan, trong khi d6 WHILE c6 thé
khéng tién hanh lan nao néu tir dau diéu kién bi sai.



i 3.14 Lap trinh véi cau tric cap cao

= Bai toan : Viét chu’o’ng trinh nhac ngu’0’| dung
gd vao mot dong van ban. Bém sb ky tu vura
nhap vao va in ra két qua
o Két qua chay chuong trinh sé nhu sau :
Nhap vao 1 dong ky tu:
SU PHAM
So ky tu nhap vao =7



.MODEL SMALL

.STACK 100h
.DATA
Thao DB
Tbhao2 DB
Sokt DB
.CODE
Begin:
MOV
MOV
LEA
MOV
INT
MOV
MOV
INT

‘Nhap vao 1 dong ky tu:$’
O0Dh,0AhR, “So ky tu ban nhap vao la:’
?’1$l

AX, @DATA
DS, AX
DX,Tbao
AH, 09h
21h

DX,0
AH,1
21h

: DX dé dém so ky tu
:ham doc 1 ky tw
. doc ky tw vao AL

WHILE_:

CMP  AL,0DH
; €O phai la ky ty CR?
JE END_ WHILE;
dung , thoat
INC DX
;tang DX [én 1
CINT 21h
; doc ky tw
JMP WHILE_
; lap
END_ WHILE :
MOV Sokt,DX
LEA DX, Tbao2
MOV AH, 09h
INT 21h
MOV AX,4C00h
INT 21h
END Begin

Bién soan: Lé Minh Triét



i 3.14 Lap trinh véi cau tric cap cao

= Bai toan : Viét chu’o’ng trinh nhac nguoi dung
gd vao moét dong van ban. Trén 2 dong tiép
theo in ra ky tw viét hoa dau tién va ky tu viét
hoa cudi cung theo thir tw alphabetical. Néu
nguol dung gb vao mot ky tw thuwong, may sé
thong bao ‘No capitals’
o Két qua chay chuwong trinh sé nhu sau :
Type a line of text :
TRUONG DAI HOC SU PHAM
First capital =
Last capital = U



+

= DEé gidi bai toan nay ta dung ky thuat lap

trinh TOP-DOWN, nghia la chia nho bai
toan thanh nhiéu bai toan con. C6 thé
chia bai toan thanh 3 bai toan con nhw
sau :

1. Xuét 1 chuoi ky tw ( 16 nhac)

2. Boc va xir ly 1 dong van ban

3. In két qua




‘L Budc 1: Hién dau nhac .

Buéc nay c6 thé ma hoa nhu sau :

MOV AH,9 . ham xuét chuoi
LEA DX,PRMOPT :ldy dia chi chu6i vao DX
INT 21H : Xuat chuoi

D4u nhac c6 thé ma hoa nhu sau trong doan sé liéu .
PROMPT DB ‘Type a line of text:’,0DH,0AH,'$’

Bién soan: Lé Minh Triét



Budc 2 : Boc va xtr ly moét
‘-h dong van ban

Poc céc ky tu tir ban phim , tim ra ky tv dau va ky tw cu6i , nhac nh¢ ngudi dung
néu ky tw gd vao khéng phai la ky tv hoa.

C6 thé biéu dién buwéc nay bdi thuat toan sau :
Read a character

WHILE character is not a carrige return DO
IF character is a capital (*)

THEN
IF character precedes first capital
Then
first capital= character
End_if
IF character follows last character
Then
last character = character
End_if
END_IF
Read a character
END_WHILE

Trong d6 dong (*) c6 nghia la diéu kién dé ky tv la hoa la diéu kién AND
IF ( ‘A’<= character ) AND ( character <= ‘Z2’) Bién soan: L& Minh Triét



MOV AH,1 ; doc ky tw
INT 21H ; Ky tw trén AL
WHILE :
;trong khi ky tw gd vao khéng phai la CR thi
thuwc hién
CMP AL,ODH ; CR?
JE END_WHILE ;yes, thoat
; néu ky tv la hoa
CMP AL/A ; char >='A"?
JNGE END_IF
;khéng phai ky tv hoa thi nhay dén END _IF
CMP AL,’Z ; char <= '2"?
JNLE END_IF

; khdng phai ky tv hoa thi nhdy dén END_IF
; thi
: néu ky tw nam trwdc bién FIRST (gia tri ban
dau la'[* : ky tw sau Z)
CMP AL,FISRT ; char <FIRST ?
JNL CHECK LAST; >=
; thi ky tw viét hoa dau tién = ky tw
MOV FIRST,AL  ;FIRST=chr.
;end_if

CHECK_LAST:
; néu ky tu la sau bién LAST ( gia tri ban dau la
‘@' ky tu truéc A)
CMP AL,LAST ; char > LAST ?
ING END_IF ;<=
;thi ky tw cubi cung = ky tw

MOV LAST, AL ;LAST = character
;end_if
END_IF :
; doc mot ky tw
INT 21H ; Ky tw trén AL
JMP WHILE_ ; lap
END_WHILE:

Cac bién FIRST va LAST dinh nghia nhu sau:
FIRST DB 1% ;[ 1a ky tw sau Z
LAST DB ‘@’ ;'@ la ky tu truée A

Bién soan: Lé Minh Triét



MOV AH,1 ; doc ky tw
INT 21H ; Ky tw trén AL
;trong khi ky tw gd vao khéng phai la CR
thi thuc hién
CMP AL,0DH ; CR?
JE END _IF ; thoat
:Xet ktu in hoa
CMP AL/’A’ ; char >='A?
JNGE END_IF
CMP AL,’Z" ; char <= 'Z"?
JNLE END_IF ; khdng phai
ky tw hoa thi nhay dén END _IF
: néu thoa thi
;Thong bao ra MH la kt in hoa
Else :
;Thong bao ra MH o la kt in hoa
END _IF :

Bién soan: Lé Minh Triét



Budc 3 : In két qua

Thuat toan
IF no capital were typed
THEN
display ‘No capital’
ELSE
display first capital and last capital
END_IF
Budc 3 sé phai in ra cac thong béo :
NOCAP_MSG néu khéng phai chit in
CAP1 MSG chir in dau tién
CAP2_MSG chi in cudi cung
Chuang duogc dinh nghia nhu sau trong doan so liéu .

NOCAP_MSG DB ODH,0AH,'No capitals $
CAP1 MSG DB ODH,0AH, ‘First capital="
FIRST DB 19’

CAP2_MSG DB ODH,0AH,‘Last capital=’
LAST DB ‘@ 9

Bién soan: Lé Minh Triét



| Budc 3 c6 thé ma hoa nhu sau :

:in két qua
MOV AH,9 ; ham xuét ky tu
; IF khong co6 chir hoa nao dwgc nhap thi FIRST =
CMP FIRST, [ ; FIRST=?
JNE CAPS : khdng , in két qua
; THEN
LEA DX,NOCAP_MSG
INT 21H
CAPS:
LEA DX,CAP1_MSG
INT 21H
LEA DX,CAP2_MSG
INT 21H

; end_If

Bién soan: Lé Minh Triét



Chuong trinh c6 thé viét nhu sau:

.MODEL  SMALL
.STACK 100h

.DATA

PROMPT DB ‘Type a line of text’, ODH, AH, ‘$’
NOCAP_MSG DB ODH,0AH, ‘No capitals $
CAP1_MSG DB ODH,0AH, ‘First capital=’

FIRST DB 19
CAP2_MSG DB ‘Last capital =
LAST DB ‘@ P
.CODE
MAIN PROC
- khdi tao DS
MOV AX,@DATA
MOV DS,AX
- in ddu nhéac
MOV AH,9 - ham xuét chuoi

LEA DX,PROMPT ;lay dia chi chu6i vao DX
INT 21H . Xuat chuoi

[



;doc va xtr ly 1 dong van ban
MOV AH,1 ; doc ky tw
INT 21H ; ky tw trén AL
WHILE
;trong khi ky tw gb vao khong phai la CR thi thuc hién
CMP  AL,ODH ; CR?
JE END WHILE ;yes, thoat
: néu ky tu la hoa

CMP ALA : char >="'A"?
JNGE END IF :0 phai K.tv hoa, nhay dén END _IF
CMP AL,)Z : char <= 'Z'?
JNLE END IF ; 0 phéi k.t hoa, nhay dén END _IF
- thi
: néu ky tw nam trwdc bién FIRST
CMP AL,FISRT - char < FIRST ?

JNL  CHECK LAST ; >=
; thi ky tw viét hoa dau tién = ky tw

MOV FIRST,AL - FIRST=character
;end_If

DITI1 dSvuall. LT VIl 11icL



CHECK_LAST:

; Néu ky tu la sau bién LAST
CMP AL,LAST : char > LAST ?
IJNG END IF <=

:thi ky tw cudi cung = ky tw
MOV LAST, AL ;LAST = character

;end_If
END _IF :
; doc mot ky tw
INT 21H ; Ky tw trén AL
JMP  WHILE ; lap
END_WHILE:

linh Triét



:in két qua
MOV AH,9 ; ham xuat ky tuw
; IF khong co chi* hoa nao dwgc nhéap thi FIRST =
CMP FIRST,[ ; FIRST=[" ?
JNE CAPS ; khdng , in két qua
;Then
LEA DX,NOCAP_MSG
INT 21H
CAPS:
LEA DX,CAP1_MSG
INT 21H
LEA DX,CAP2_MSG
INT 21H
; end _if
; dos exit
MOV AH,4CH
INT 21h
MAIN ENDP
END  MAIN



+

= Bai tapli
= Viét chuvong trinh nhap vao 2 sé (0-9), tinh tong,
hiéu 2 s6 do.
= Bai tap2:
= Nhap vao 1 s6 nguyén n, khéng dau (1-9)
= Tinh tong=1+2+..+N
= Bai tap3:
= Nhap vao 1 day s6 Vd: 23145. bém sb ky sb cb
trong day Vd: Day co 5 ky so.

= Bai tap4:
= Nhap vao 1 ky tv hoa ( ‘A'<=gia sir <= ‘Z)).
In day ky tw tr d6 dén Z



Mul desc

= Desc la thanh ghi bat ky, nhan véi gia tri
trong thanh ghi AL

= Két quéa lvu vao AX
= AAM
= AH,AL



